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A l m o s t since its v e r y beginning, Fundac ión BBV has been act ive ly 
e x p l o r i n g t h e social imp l i ca t ions o f t h e H u m a n G e n o m e P ro jec t 
and its re la ted eth ica l and legal issues. 

O n e consequence o f th is i n te res t was t h e w o r k s h o p o n Interna
t ional Cooperation for the H u m a n Genome Project: Ethics he ld in 
Valencia in N o v e m b e r 1990 w i t h t h e pa r t i c ipa t ion o f 36 expe r t s . 
T h e w o r k s h o p p roceed ings and papers w e r e pub l ished in Spanish 
and English, t h e la t te r u n d e r t h e t i t l e " H u m a n G e n o m e Pro jec t : 
E th ics" and en joyed a w i d e d i s t r i b u t i o n a m o n g Spanish and In te r 
nat ional special ists in t h e f ie ld . Later , in May 1993, t h e Bi lbao 
In te rna t iona l w o r k s h o p o n The H u m a n Genome Project: Legal As-
pects b r o u g h t t o g e t h e r m o r e t han o n e h u n d r e d special ists f r o m 
d iverse f ie lds and discipl ines t o analyze t h e possib le legal imp l ica
t i ons o f research and d e v e l o p m e n t re la t ing t o t h e H u m a n G e n o 
m e Pro jec t . 

These f i r s t t w o v o l u m e s o f t h e p roceed ings o f t h e Bi lbao w o r k s 
h o p inc lude, in add i t i on t o scient i f ic and legal i n t r o d u c t i o n s by 
t w o leading special ists, t h e w o r k s h o p papers address ing issues o f 
advances in genet ics and t h e i r imp l i ca t ions f o r man's f r e e d o m , 
pr ivacy r ights , t h e cu lpabi l i ty p r inc ip ie and patentab i l i t y . Prepara
r o n is u n d e r w a y o f t h e t h i r d and f o u r t h vo l umes , w h i c h w i l l 
inc lude t h e res t o f t h e papers p resen ted a t t h e w o r k s h o p as we l l 
as a g lossary o f genet ics t e r m s . 

W e at Fundac ión BBV thus h o p e t o make a signif icant c o n t r i b u -
t i o n t o t h e ex tens ive d o c u m e n t a r o n w h i c h has recen t l y appeared 
in th is f ie ld , w i t h t h e papers, f o r t h e m o s t pa r t or ig ina l t e x t s , 
ar is ing f r o m t h e w o r k s h o p , o rgan ized in c o l l a b o r a t i o n w i t h t h e 
Prov inc ia l D e p u t a t i o n o f Bizkaia and t h e Un i ve rs i t y o f D e u s t o . 

Fundac ión BBV w ishes t o express its g ra t i t ude f o r t h e enthus iast ic 
c o l l a b o r a t i o n in t h e w o r k s h o p s o f s o m e o f t h e m o s t p res t ig ious 
Spanish and In te rna t iona l ñames in t h e w o r l d o f med ic ine , law, 
ph i losophy , and o t h e r i m p o r t a n t doma ins o f human k n o w l e d g e , 
w h o y o u w i l l f ind l is ted w i t h i n th is w o r k . 
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Fundación BBV wishes to express its grat i tude for 
the enthusiastic collaboration in the workshops o f 
some o f the most prestigious Spanish and Interna
t ional ñames in the wor ld o f medicine, law, philo-
sophy, and other impor tant domains o f human 
knowledge, who you wil l fmd Usted within this work. 



OPENING SESSION OF THE WORKSHOP «THE 
HUMAN CENOME PROJECT: LEGAL ASPECTS» 





Jesús Moría Eguiluz 

R e c t o r o f t h e U n i v e r s i t y o f D e u s t o , Bi lbao. Spain. 

I d o n o t w i s h m y w o r d s t o d r a w o u t t h e off icial o p e n i n g o f th is 
In te rna t iona l W o r k s h o p o n t h e H u m a n G e n o m e P ro jec t and its 
Legal Aspec t s , w h i c h w e are n o w inaugurat ing, o r t o r u n o v e r 
i n t o t h e t i m e a l l o t t e d t o y o u r d iscussion o f these cr i t i ca l issues. 
But n e i t h e r w o u l d I w a n t t o d is regard t h e k ind inv i ta t ion p r e s e n -
t e d t o m e o n behalf o f t h e D e p u t a t i o n o f Bizkaia and t h e Funda
c ión BBV by t h e i r sén io r rep resen ta t i ves , M r A l b e r t o Pradera and 
M r José A n g e l Sánchez As iaín, t h e o rgan izers and souls o f th is 
ga ther ing , w h o are cha i r ing th is inaugural session. T h e i r i nv i ta t ion 
a l lows m e t o w i s h all o f y o u a w a r m and s incere w e l c o m e o n 
behalf o f t h e U n i v e r s i t y o f D e u s t o . O u r Un i ve rs i t y hopes t h a t y o u 
w i l l feel genu ine ly a t h o m e w i t h us o v e r t h e n e x t f e w days. 

It is ce r ta in ly n o t f o r reasons o f m e r e p r o t o c o l t h a t I t ake plea-
sure in t h e fac t t h a t th is W o r k s h o p o n law and t h e g e n o m e is 
being he ld in Bi lbao, and a t o u r Un i ve r s i t y in par t i cu la r , because, 
in a d d i t i o n t o b r ing ing all o f y o u he re , th is c o n f e r e n c e has t h r e e 
fea tu res w h i c h I be l ieve deserve t o be h igh l ighted. 

First o f a l l , th is ga the r i ng rep resen ts a ser ious scient i f ic and aca-
demic re f l ec t i on o n a sub jec t o f immense i m p o r t a n c e , w i t h a 
near ly un fa thomab le b u t ce r ta in f u t u r e , and o f t h e u t m o s t i n te res t 
f o r o u r soc ie ty . I t c o m b i n e s i nnova t i on and human i sm in t h a t 
var iegated and d i f f icu l t balance reached b e t w e e n scient i f ic deve -
l o p m e n t and t h e r e g u l a t o r y l imi ts de r i ved f r o m a social o r d e r 
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based o n human progress . Each day br ings eve r g r e a t e r awareness 
t h a t t h e G e n o m e Pro jec t , in add i t i on t o ¡ts n o v e l t y and c o m p l e -
x i t y , also raises p rospec ts w h i c h m u s t c o n c e r n and , m o r e i m p o r -
tan t l y , be act ive ly addressed by all m e m b e r s o f o u r soc ie ty , g iven 
t h e w o r l d open ing up be fo re us and its mú l t i p l e repercuss ions , 
pos i t i ve as we l l as negat ive, f o r t h e Indiv idual and soc ie ty , w i t h 
w h i c h y o u are m o r e fami l ia r than am I. 

A second n o t e w o r t h y aspect is t h e c o l l a b o r a t i o n b e t w e e n di f fe-
r e n t f o r ces w h i c h have c o n t r i b u t e d t o mak ing th is ga the r ing pos-
sible, based o n t h e t y p e o f in te rd isc ip l inary a p p r o a c h t h a t is p i -
vo ta l t o successful ly tack l ing t h e many p r o b l e m s facing m o d e r n 
man and soc ie ty . Such e f fo r ts also en joy t h e act ive s u p p o r t o f 
va r ious publ ic and pr íva te ins t i t u t i ons , as can be readi ly seen in 
th is W o r k s h o p . 

A t h i r d i m p o r t a n t f ea tu re , a m o n g t h e many w h i c h I c o u l d c i te , is 
in m y o p i n i ó n t h e n e t w o r k w h i c h w i l l ar ise f r o m t h e W o r k s h o p . 
Th i s insures t h a t th is W o r k s h o p w i l l be m o r e than a r e m a r k a b l e 
o n e - t i m e social even t t h a t managed t o ga the r t o g e t h e r in Bi lbao 
a t r u l y ou t s tand ing r o s t e r o f pe rsona l i ces and sc ient is ts , m a r k i n g 
a c o n t i n u i t y w i t h t h e e f fo r t s b o r n o f p rev ious such con fe rences , 
such as t h e o n e held in Valencia, w h i c h w e h o p e w i l l f ind a 
sui table p l a t f o r m f o r p r o l o n g i n g t h e serv ice i t does t o o u r soc ie ty . 
In th is sense w e are encou raged by t h e p roposa ls a long these 
l ines p u t f o r w a r d o n many occas ions by t h e o rgan ize rs and s p o n -
so rs o f th is m o m e n t o u s mee t ing , t h e Fundac ión BBV and D e p u -
t a t i o n o f Bizkaia, as w e l l as by s u p p o r t o f t h e U n i v e r s i t y o f D e u s -
t o , w h o s e c o r e c o n c e r n has always been in t h e f ie ld o f law and 
human i t ies , as pa r t o f o u r miss ion t o help satisfy t h e needs o f 
soc ie ty . 

Y o u w i l l t h e r e f o r e unde rs tand t h a t m y j oy in g ree t i ng y o u is n o t 
m e r e p r o t o c o l . 

I w i l l conc lude w i t h w o r d s o f g ra t i t ude , f i r s t o f all t o t h e Prov inc ia l 
D e p u t a t i o n o f Bizkaia and t h e Fundac ión BBV, f o r mak ing th is 
i m p o r t a n t W o r k s h o p a rea l i ty and f o r choos ing t h e Un i ve r s i t y o f 
D e u s t o as hos t and possib le c o n t i n u e r o f th is e f f o r t ; and m y 
thanks t o all o f y o u , w h o s e p resence he re presages v i b r a n t days 
o f d iscussion o f t h e issues t o be addressed he re . 

So many thanks t o ail o f y o u , w e l c o m e t o D e u s t o and have a 
n ice day. 



josé Angel Sánchez Asiaín 

Pres iden t o f Fundac ión Banco Bi lbao Vizcaya, Bi lbao. Spain. 

M y f i r s t w o r d s a t th is open ing c e r e m o n y m u s t be o f w a r m w e l -
c o m e and effusive g ra t i t ude , o n behalf o f Fundac ión BBV, t o all 
t h o s e w h o have c o n t r i b u t e d t o t h e success o f th is In te rna t iona l 
W o r k s h o p o n t h e Legal Aspec ts o f t h e H u m a n G e n o m e Pro jec t . 
In n o w a y is th is g r a t i t u d e s imply a m a t t e r o f p r o t o c o l . For t h e 
fac t is t h a t t h r o u g h o u t t h e e n t i r e p rocess o f p lanning and o rga -
niz ing th is mee t i ng , Fundac ión BBV has e n j o y e d t h e c o l l a b o r a t i o n , 
unde rs tand ing , assistance and , above al l , en thus iasm o f all t h o s e 
schedu led t o par t i c ípa te du r i ng t h e n e x t f e w days t o an e x t e n t 
b e y o n d t h a t w h i c h w o r d s o f app rec ia t i on can acknow ledge . 

W e have also bene f i t t ed f r o m t h e c o l l a b o r a t i o n o f t h e Prov inc ia l 
D e p u t a t i o n o f Bizkaia, w h i c h has a lways s h o w n g rea t sensi t iv i ty 
and c o n c e r n in socia l , cu l tu ra l and scient i f ic m a t t e r s . I bel ieve its 
pa r t i c i pa t i on lends s o l e m n i t y t o th i s g rand ga the r ing o f p r o m i n e n t 
pe rsons f r o m all o v e r t h e w o r l d . 

In such c i r cums tances , and a t t h e r isk o f be ing seen as o v e r l y 
op t im i s t i c , please a l l o w m e t o desc r ibe th is c o n f e r e n c e as o f t h e 
u t m o s t i m p o r t a n c e . It ce r ta in ly is f r o m t h e s t a n d p o i n t o f Funda
c i ó n BBV, w h i c h c a m e i n t o ex i s tence n o t v e r y long ago w i t h t h e 
s ta ted miss ion o f f o s t e r i n g f o r u m s f o r deba te and s h o r t e n i n g t h e 
d is tances b e t w e e n soc ie ty and t h e d r i v i ng f o r ces and indiv iduáis 
w h o shape o u r c o m m o n f u t u r e . A l s o n o t e w o r t h y is t h e i n te rd i s -
c ip l inary na tu re o f th is mee t i ng , as w e l l as t h e or ig ina l i t y and 
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magn i tude o f t h e ques t ions t h a t a re go ing t o be addressed . Th is 
mee t i ng is i m p o r t a n t because it w i l l encou rage us t o re f lec t m o r e 
ser ious ly , in t h e l ight o f w h a t w e n o w k n o w regard ing t h e or ig ins 
o f human life, u p o n t h e f u t u r e p r o s p e c t s and a l te rna t ives facing 
human i t y . 

In m i d - 1 9 9 0 o u r r ecen t l y establ ished Fundac ión BBV t o o k t h e f i r s t 
steps in its ques t t o be o f serv ice t o o u r soc ie ty . O n t h e r e c o m -
m e n d a t i o n o f P ro fesso r Gr iso l ía , m e m b e r o f Fundac ión BBV's 
Boa rd o f A d v i s o r s , w e t o o k t h e v i e w t h a t t h e eth ica l and legal 
imp l i ca t ions o f t h e H u m a n G e n o m e P ro jec t c o u l d enable us t o 
play an act ive p a r t in t h e w o r l d o f in te l lec tua l d i scourse , establ is-
h ing p l a t f o rms f r o m w h i c h t o address t h e p r o b l e m s and uncer -
ta in t ies o f o u r age. T h e magn i tude o f t h e task, h o w e v e r , counse -
l led a p re l im ina ry m e e t i n g ded ica ted exc lus ive ly t o t h e Pro jec t ' s 
eth ica l aspects, leaving analysis and deba te o f t h e re la ted legal 
imp l i ca t ions f o r a la ter da te . T h u s was b o r n t h e Valenc ia W o r k s -
h o p o n t h e H u m a n G e n o m e and Ethics. 

N o w , w i t h th is second m e e t i n g Fundac ión BBV seeks t o exam ine 
t h e legal issues as a c o m p l e m e n t t o t h e w o r k o f t h e f i r s t mee t ing . 
W e w a n t t o place t h e respons ib i l i t ies o f law face t o face w i t h t h e 
respons ib i l i t ies o f scient i f ic research and its app l ica t ions in b io logy 
and in t h e H u m a n G e n o m e Pro jec t . 

C o n t e m p o r a r y society fmds itself t o r n be tween the uncerta int ies o f 
its l imits and t h e hope o f being able t o c o n f r o n t t hose l imits w i t h 
sufficient foresight . A lso , a l though science is usually appl ied in o u r 
best interests, t h e manner in w h i c h i t is used is at t imes domina ted 
by intel lectual o r pol i t ical feshion ra ther than by a rat ional assessment 
o f t he s i tuat ion. Henee, o u r society's misunderstanding o f many o f 
t he ideas der iv ing f r o m science. T h e r e are even occasions o n wh i ch 
mis in te rpre ta t ion o f scientific ideas has m o r e sway than t h e original 
ideas themselves. In consequence, in some advanced societies t he 
t rad i t ional admi ra t ion f o r science is being subver ted and scientific 
discoveries are arousing apprehension, fear, even host i l i ty. 

In any event , t h e m o d e r n w o r l d m u s t obv i ous l y address p r o b l e m s 
o f p rogress and its consequences , inc lud ing undes i rab le and ha-
za rdous ones . T h e s e a re al! t h e m o r e t rag ic w h e n t h e y c o n c e r n 
o u r v e r y life as b io log ica l beings, t h e basis o f all o u r essent ial 
valúes. T issue t ransp lan ts , in vitro f e r t i l i za t i on , eugenics, t h e use o f 
human gametes , e x p e r i m e n t a r o n w i t h human e m b r y o s and t h e 
e n o r m o u s c o s t o f publ ic hea l th ca re raise n o t o n l y legal b u t 
cu l tu ra l p r o b l e m s in w h i c h i t b e c o m e s increasingly necessary t o 
sepárate h o p e f r o m o p t i m i s m . 

W e m u s t recogn ize t h a t t h e w o r l d w e l ive in is n o t jus t t h e 
chance o u t e o m e o f a na tura l o r d e r , b u t t h e logical un fo ld ing o f 
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t h e h u m a n essence. W h e r e v e r w e go , w e f ind n o place u n t o u c h e d 
by t h e m o d e r n m l n d . O n t h e basis o f scient i f ic and techno log ica l 
k n o w l e d g e , t h e h u m a n m i n d p r o d u c e s , cons t ruc t s , admin is t ra tes 
and des t roys . T h e w o r l d is n o w o n e in w h i c h man is cons tan t l y 
c o n f r o n t e d by his o w n w o r k ; a w o r l d w h o s e increasing re l iance 
o n scient i f ic t echn iques is c o n v e r t i n g us i n t o ar te fac t . 

In th is ar t i f ic ia l w o r l d w e are less and less in a pos i t i on t o see 
ourse lves w i t h i n na tu re . U n d a u n t e d by any l imi ts , sc ience and 
t e c h n o l o g y n o w c o n t é m p l a t e man h imsel f as a n e w e x p e r i m e n t a l 
t h e a t r e . O n e examp le , n o d o u b t , is t h e ins inuat ion by b io log ica l 
researchers t h a t man 's physical na tu re can be genet ica l ly eng inee-
r e d , jus t as man can be t r a n s f o r m e d by t h e physical and social 
w o r l d s i n t o an a r te fac t o f a n o t h e r k ind . A s far as t h e d o m a i n o f 
human b io logy is c o n c e r n e d , t h e r e is n o d o u b t a b o u t t h e i m p o r 
tance n o w a t t r i b u t e d t o t h e poss ib i l i ty o f i n t e r ven t i ons in t h e 
human g e n o m e . 

In any even t , p r o b l e m s associated w i t h ar t i f ic ia l i nsemina t ion , in 
vitro fe r t i l i za t i on and var ious o t h e r spectacular resu l ts in t ransge-
nic med ic ine are surpassing all expec ta t i ons . W e are mak ing dis-
cover ies inconce ivab le on l y a s h o r t t i m e ago. A l l th is , and th is is 
o u r sub jec t t oday , is o v e r f l o w i n g t h e t rad i t i ona l m o r a l and legal 
levees, mak ing i t m o r e d i f f icu l t f o r m o d e r n soc ie ty t o achieve 
consensus o n t h e legal and eth ica l l imi ts o f scient i f ic and t e c h n o 
logical change. 

A t Fundac ión BBV, w e bel ieve all soc ie ty m u s t be u rgen t l y enga-
ged in an in te rd isc ip l ina ry deba te o n these ques t ions and tha t , 
f u r t h e r m o r e , th is deba te needs t o go b e y o n d nat iona l b o r d e r s . 
W h e n t h e life o f o u r o w n species is af fected all o v e r t h e w o r l d 
by its o w n br i l l i an t p rogress in b io logy, In te rna t iona l p a r t i c i p a r o n 
is o f t h e essence f o r c o m p r e h e n d i n g and managing t h e n e w s i tua-
t i o n . Th is is t h e idea t h a t gave b i r t h t o t h e p resen t In te rna t iona l 
W o r k s h o p o n t h e Legal Aspec ts o f t h e H u m a n G e n o m e Pro jec t . 

Reading t h e m inu tes o f a r e c e n t Fundación BBV m e e t i n g o n Scien
ce, T e c h n o l o g y and C u l t u r e , I was s t r u c k by t h e w o r d s o f t h e 
H o n o u r a b l e Judge K i r b y , Pres iden t o f t h e C o u r t o f Appea l o f 
Sidney, and t o d a y a m o n g us. H e t o l d us o f h o w judic ia l e f fo r t s t o 
c o n t r o l sc ience a re o f t e n lef t up in t h e air. « W h a t makes soc ie ty 
feel b e t t e r , » he said a t t ha t last mee t ing , «is o f t e n n o t h i n g m o r e 
than a t e m p o r a r y res t ra in t . W h a t science and t e c h n o l o g y teach 
us is t h a t t h e y w i l l c o n t i n u é o n t h e i r majest ic c o u r s e . I bel ieve,» 
he added , « tha t w e m u s t be h u m b l e b e f o r e these ques t ions , f o r 
science t o a g rea t e x t e n t has its o w n m o m e n t u m . » 

T h a t may be so. Y e t , w h e r e t h e e n v i r o n m e n t is a f fec ted, w h e r e 
basic social and po l i t i ca l valúes are at s take, o r w h e r e , as is t h e 
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case w i t h t h e H u m a n G e n o m e Pro jec t , o u r o w n species is d i r ec t l y 
i nvo l ved , human i t y has t h e r ight , and t h e du ty , t o insist t h a t m o r a l 
d i l emmas be ident i f ied and open l y deba ted such t h a t t h e c o r r e s -
p o n d i n g dec is ions be made consc ious ly , w i t h i npu t f r o m al l , and 
be e n f o r c e d . 

Soc ie ty n o longer seems t o take heed o f Dan te ' s o b s e r v a t i o n t ha t 
« w h e r e G o d governs w i t h o u t i n te rmed ia r l es , na tura l law is n o t 
c o m p e t e n t . » Fo r t o d a y t h e r e a re u n e x p e c t e d scient i f ic deve lop -
m e n t s t h a t d i rec t l y invo lve us and f o r w h i c h n o obv ious po l i t ica l 
o r m o r a l so lu t i ons have been f o u n d . A l l w e can d o so far is 
deba te , and in t h e c o u r s e o f do ing so b r ing t o g e t h e r t h e var ious 
bod ies o f scient i f ic and techno log ica l k n o w l e d g e in t h e in te res ts 
o f n u r t u r i n g respons ib i l i t y and so l idar i ty . 

In th is e f f o r t a special task falls t o t h o s e - l i k e t h e i m m e n s e ma-
j o r i t y o f t h e persons ga the red h e r e t o d a y a t t h e Un i ve r s i t y o f 
D e u s t o - w h o m soc ie ty has e n t r u s t e d w i t h t h e i n t e r p r e t a t i o n znd 
e n f o r c e m e n t o f its laws; a special task and ine luc tab le respons ib i 
l i ty , and , also, h i t h e r t o un imagined o p p o r t u n i t i e s . These r e s p o n -
sibi l i t ies emana te f r o m t h e need t o f o s t e r unde rs tand ing and c o -
r r e c t legal i n t e r p r e t a t i o n o f t h e real scope and social imp l i ca t ions 
o f t h e H u m a n G e n o m e Pro jec t , its f indings and its p rom ises . 

T h e y have t h e o p p o r t u n i t y t o achieve, by means o f t h e p r o t e c t i v e 
in f luence o f human r ights, t h e k ind o f cu l tu ra l un i t y b e t w e e n 
sc ience and pract ica l reason w h i c h has so o f t e n been t h w a r t e d 
by lack o f h a r m o n y b e t w e e n t h e i r respec t i ve c o m p e t e n c i e s . 

W e f ind b o t h respons ib i l i t y and o p p o r t u n i t y in t h e necessary and 
c o n s t a n t p rocess o f adapt ing o u r human laws t o t h e n e w c o n d i -
t i o n s o f surv ival d i c ta ted by b io logy and o t h e r sciences. A n d also 
in t h e avo idance o f t h e conf l ic ts so o f t en occas ioned w h e n t h e 
d ic ta tes o f pr iv i lege a re m i x e d w i t h t h e d ic ta tes o f so l idar i ty , by 
co l l i s ions b e t w e e n pr íva te in te res ts , o r by t h e absence o f n e w 
h o r i z o n s o f f r e e d o m and d ign i ty w i t h w h i c h t o p lurast ica l ly i n te r -
p r e t t h e n e w real i t ies and n e w pa radoxes o f t h e m o d e r n w o r l d . 

T h o s e pa radoxes inc lude t h e fact t h a t m o d e r n scient i f ic man , w h o 
aspi res t o be b o t h m a k e r and mas te r o f t h e w o r l d , m u s t never 
f o r g e t t h a t he h imsel f belongs t o t h a t w o r l d . T h e r e is t h e grave 
danger t h a t t h e agent o f p rogress w i l l b e c o m e its ob jec t , n o t 
necessar i ly t o t h e benef i t o f his pres t ige, w e l l b e i n g o r happiness. 

T h e m o d e r n l a w m a k e r and j u r i s t m u s t also r e m e m b e r t h a t t h e 
app l i ca t ion o f science and t e c h n o l o g y t o h u m a n re la t ions does 
n o t necessar i ly infuse t h o s e re la t ions w i t h m o r e human i sm . Re-
gu la t ing t h e p rocess is n o t au tomat i ca l l y equ iva len t t o regu la t ing 
and p r o t e c t i n g man's human i t y . Patent ing a b io log ica l design cer -
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ta in ly does n o t imp l y be ing able t o pa ten t man as t h e h o l d e r o f 
r ights , b u t n e i t h e r does i t d ispel t h e danger o f pa ten t i ng i t as an 
o b j e c t o f man 's g r e e d . 

In c o n c l u s i ó n , I w i s h t o p o i n t o u t t h a t Fundac ión BBV bel ieves 
t h e r e is n o b e t t e r w a y t o ful f i l o u r miss ion o f b r o a d e n i n g t h e 
social c o m m i t m e n t s o f t h e BBV G r o u p than t o encou rage d ia lo 
gue a m o n g t h e p ro tagon i s t s o f t h e m a j o r under tak ings shaping 
o u r soc ie ty 's f u t u r e . W h a t is needed is t o s h o r t e n t h e br idges 
b e t w e e n such pe rsons and soc ie ty a t large so t h a t t h e dec is ions 
made u l t ima te l y be t h e f r u i t o f all cu l t u res , i n te res ts and c reeds , 
w h i l e t h e t r a d i t i o n a l v i r t ues o f w o r k , research , p rog ress and c o m -
p e t i t i o n be c loaked in t h e nob le man t l e o f so l idar i t y . 

I be l ieve t h a t e v e r y o n e p resen t he re , and cer ta in ly t h e Fundac ión 
BBV, is su re t h a t t h e par t i c ipan ts in th is i n te rna t i ona l w o r k s h o p 
w i l l make t h e i r u t m o s t e f f o r t t o a r r i ve a t conc lus ions w h i c h , a l t -
hough necessar i ly l i m i t e d , w i l l be suf f ic ient ly a u t h o r i t a t i v e and v i -
g o r o u s t o w i n acceptance and respec t in o u r c o m m u n i t y . Fo r 
soc ie ty i t b e c o m e s ever m o r e necessary t o have guidel ines and 
re fe rences f o r exam in ing its p e r m a n e n t and u r g e n t d i l emmas. W e 
all h o p e t h a t at i ts conc lus i ón th is m e e t i n g have w i l l cast a l i t t le 
m o r e l ight o n these m a t t e r s . 

T h a n k y o u v e r y m u c h , and t h e bes t o f luck in y o u r e f fo r ts . 





josé Romón Recalde 

S e c r e t a r / o f Just ice o f t h e Basque G o v e r n m e n t . Spain. 

I w i l l l im i t mysel f t o issuing a w a r m g ree t i ng and w e l c o m e t o th is 
w o r k s h o p o n t h e H u m a n G e n o m e Pro jec t . My k n o w l e d g e o f th is 
f ie ld does n o t go m u c h b e y o n d an awareness o f its i m p o r t a n c e . 
I w o u l d l ike t o be p resen t as a s tuden t , and w i l l make su re t o 
a t t e n d and l isten in o n s o m e o f t h e sessions. 

Issues o f th is magn i tude p r o d u c e in m e t h e vé r t i go p r o d u c e d by 
t h e ques t ions posed by t h e g rea t ph i l osophers , such as Spinoza, 
o n t h e re l a t i on b e t w e e n f r e e d o m and necessi ty, t h e c o n c e p t o f 
m o r a l law, even t h e re l a t i on b e t w e e n t h e indiv idual and t h e un i 
versa l . A n d , apa r t f r o m t h e fo rego ing , I w i l l on l y c i te my fa i th in 
t h e valué and va lou r o f sc ient ists 1 as t hey take o n t h e p r o b l e m s 
b e f o r e us. A s O v i d said: «wh i l e all animáis o r l iv ing beings l o o k 
d o w n t o t h e g r o u n d , t h e D i v i ne C r e a t o r gave man a face and 
c o m m a n d e d t h a t he l o o k t o t h e heavens and f ix his gaze o n t h e 
s tars». T h a t is t h e miss ion o f sc ient is ts. 

1 Translator 's note: The speaker uses only the Spanish w o r d valor, wh ich has 
m o r e than one English translat ion equivalent: valué and valour. 





Iñaki Azkuna 

S e c r e t a r / o f Hea l t h o f t h e Basque G o v e r n m e n t . Spain. 

Just s o m e v e r y b r ie f w o r d s t o t h a n k t h e Fundac ión BBV and i ts 
Pres ident , P ro fesso r Sánchez As ia ín , f o r o rgan iz ing th is e x c e p t i o -
nal I n te rna t i ona l W o r k s h o p o n t h e G e n o m e Pro jec t . Th is is t h e 
second e v e n t o rgan ized by t h e Fundac ión in Euskadi d u r i n g 1993. 
T h e o t h e r , as y o u k n o w , was t h e V i t o r i a m e e t i n g o n n u t r i t i o n . 

W e in t h e hea l th -ca re f ie ld rega rd t h e H u m a n G e n o m e P ro jec t 
w i t h a m i x t u r e o f r espec t and h o p e . Such is a lways t h e case w i t h 
n e w f ie lds o f inves t iga t ion and inc ip ien t p r o j e c t s ; usually, t h e p r o -
b l e m lies in t h e uses t o w h i c h t h e d iscover ies a re la te r pu t . 

O n l y a f e w years ago w e w i t n e s s e d w i t h amazemen t , and fear in 
t h e case o f s o m e , t h e age o f t ransp lan ts . T o d a y t h e y a re r o u t i n e . 
N o w i t appears t h a t research is heading t o w a r d t h e use o f animal 
o rgans ; un th inkab le a s h o r t t i m e ago. D o c t o r s , l a w m a k e r s , ju r i s ts , 
w e have all had t o m a k e ad jus tmen ts , and th is has n o w been 
accep ted pos i t i ve ly by o u r soc ie ty . T h e goal was w o r t h y and n o 
n e w Frankenste in e m e r g e d . Y e t , h u m a n i t y has k n o w n o t h e r e x -
t r a o r d i n a r y ach ievemen ts t h a t w h e n misused can a r o u s e un ima-
g ined des t r uc t i ve p o w e r . 

Perhaps f e w research p ro j ec t s have such g rea t imp l i ca t ions f o r 
man as does t h e G e n o m e Pro jec t , ñ o r perhaps have w e ever had 
such e n o r m o u s possib i l i t ies t o c o n t r o l - a n d I a m speaking f r o m 
t h e s t a n d p o i n t o f hea l th c a r e - ce r ta in diseases. T h e benef i ts a r e 
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po ten t ia l l y e x t r a o r d i n a r y ; so, t o o , t h e p r o b l e m s w h i c h m i g h t ar ise. 
Bu t le t us h u m b l y recal l t h a t n e x t Saturday marks t h e 4 0 t h ann i -
ve rsa ry o f t h e f i r s t t i m e man scaled Everest , w h i c h , a f te r al l , was 
and con t i núes t o be n o t h i n g b u t a m o u n t a i n . 

W e all h o p e t h a t t h e H u m a n G e n o m e Pro jec t w i l l be t aken v e r y 
ser ious ly and n o t m e e t w i t h negatíve comp l i ca t i ons , s o m e t h i n g all 
t o o f r e q u e n t in so many o f t h e endeavours in i t ia ted by man 
t h r o u g h o u t his l ong ex is tence . 



josé Alberto Pradera 

Genera l D e p u t y f o r Bizkaia. Spain. 

O n s o m e occas lons , and o f t e n qu i t e r ight ly , w e pol i t ic ians a re 
accused o f shor ts igh tedness , o f c o n c e r n i n g ourse lves on íy w i t h 
day t o day d e v e l o p m e n t s , o f dec is ions and act ions a imed sole ly 
designed f o r e lec to ra l gain. 

T h e peop le vo ic ing these c r i t i c i sms are f r e q u e n t l y r igh t . I t is also 
t r u e , a l t hough i t serves as n o excuse, t h a t c i t izens d e m a n d o f 
ins t i tu t iona l rep resen ta t i ves t h a t w e ac t sw i f t l y and ef fect ively, and 
as y o u all k n o w these t w o w o r d s a re s o m e t i m e s c o n t r a d i c t o r y . 
Th is p ressu re o n occas ion leads us t o l o w e r o u r sights and c o n 
c é n t r a t e o n t h e s h o r t t e r m instead o f l i f t ing o u r gaze t o w a r d t h e 
m é d i u m and long range f u t u r e . A n d s o m e t i m e s , w h a t is m o s t 
immed ia te , f o r all i ts u rgency is n o t a lways w h a t is m o s t i m p o r -
tan t . 

I o f fe r th is smal l in i t ia l r e f l ec t i on so t h a t y o u may unde rs tand t h e 
o u t l o o k o f an ins t i t u t i ona l leader w h e n he is t o l d o f t h e c u r r e n t 
i m p o r t a n c e , and above all o f t h e f u t u r e i m p o r t a n c e , o f human 
g e n o m e research . 

Neve r the less , f r o m m y f i r s t conve rsa t i ons w i t h t h e Pres iden t o f 
t h e Fundac ión BBV and Pro fessors Gr iso l ía and W a t s o n , I rea l ized 
t h e e n o r m o u s , and I t h i n k t h a t is t h e r i gh t w o r d , c u r r e n t and 
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f u t u r e i m p o r t a n c e f o r soc ie ty o f genet ic research and its scient i f ic , 
e th ica l and legal aspects. 

Bu t as G o e t h e asser ted, « w i t h k n o w l e d g e d o u b t e n t e r s » . A n d I 
w h o speak t o y o u h e r e t o d a y w ish t o f ind answers t o t h e many 
d o u b t s w h i c h have c o m e t o m y m i n d a b o u t t h e human g e n o m e 
a f te r these ini t ial con tac ts . 

Thus , w h e n José Ange l Sánchez Asiaín raised t h e poss ib i l i ty o f t h e 
D e p u t a t i o n o f Bizkaia co l l abo ra t i ng o n t h e In te rna t iona l W o r k s 
h o p o n « T h e H u m a n G e n o m e Pro jec t : Legal A s p e c t s » t h a t w e 
a re inaugura t ing today , I d id n o t hesi tate f o r m o m e n t . W i t h o u t 
f o r g e t t i n g o u r dai ly respons ib i l i t ies , t h e i m m e d i a t e , off ic ial i ns t i t u -
t i o n s m u s t par t ic ípa te in and f o s t e r k n o w l e d g e o f t h e v e r y essen-
ce o f human beings. A n d o n th is occas ion , m y persona l desires 
m i x e d w i t h t h e po l i t ica l respons ib i l i t y o f m o v i n g f o r w a r d in so 
p ivo ta l a f ie ld f o r o u r soc ie ty 's f u t u r e . 

In 1990 t h e eth ical aspects o f t h e H u m a n G e n o m e P ro jec t w e r e 
analyzed in Valencia, also u n d e r t h e d i r e c t i o n o f t h e Fundac ión 
BBV. In a f e w m o m e n t s w e w i l l begin d iscuss ion o f t h e legal 
imp l i ca t ions o f genet ic invest igat ion. 

A s was apt ly s ta ted by t h e Pres iden t o f t h e C o u r t o f Just ice o f 
t h e Basque C o u n t r y t h e day th is mee t i ng was p r e s e n t e d in t h e 
med ia , in th is f ie ld t h e law is lagging beh ind real i ty . Perhaps, a t 
least f o r n o w , i t c o u l d n o t be o t h e r w i s e . Th is is a g o o d t i m e t o 
change th is t e n d e n c y and analyze t h e legal imp l i ca t ions o f t h e 
H u m a n G e n o m e P ro jec t insofar as its effects o n fundamen ta l h u 
man r ights and a g o o d many po l i t i ca l and civi l r ights . 

T h e r e is an u r g e n t n e e d f o r a legal f r a m e w o r k t h a t can safe-
g u a r d gene t i c i nves t i ga t i on w h i l e g iv ing s o c i e t y s e c u r i t y and 
c o n f i d e n c e . 

I am sure t h a t th is In te rna t iona l W o r k s h o p o n « T h e H u m a n G e 
n o m e Pro jec t : Legal A s p e c t s » w i l l p r o d u c e reso lu t i ons o f capital 
i m p o r t a n c e f o r t h e f u t u r e . T h e in te l lec tua l and pro fess iona l cal i 
b r e o f t h e par t i c ipants conv ince m e o f th is . 

I w o u l d l ike t o end m y ta l k by thank ing t h e Fundac ión BBV and 
its Pres ident , José A n g e l Sánchez Asiaín, par t i cu la r ly , f o r t h e i r 
e f fo r t s in mak ing a rea l i ty o f t h e m a x i m t h a t « n o t h i n g o f w h a t is 
human shou ld be al ien t o us». M y g r a t i t u d e also e x t e n d s t o t h e 
Un i ve rs i t y o f D e u s t o f o r its co l l abo ra t i on and f o r o n c e again 
displaying its mu l t i - f ace ted c o n c e r n f o r t h e f u t u r e . 
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A n d t o all o f y o u speakers and par t i c ipan ts I w i s h y o u f ru i t f u l 
debates , f o r t h e r e w i l l be many o f us awa i t i ng t h e Bi lbao Dec la -
r a t i o n as a c o m p l e m e n t t o t h e o n e issued 3 years ago in Valencia. 

T h a n k y o u v e r y m u c h . 
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SCIENTIFIC INTRODUCTION 

Santiago Grisolía 

C h a i r m a n o f t h e U N E S C O Scient i f ic S teer ing C o m m i t t e e f o r 
t h e H u m a n G e n o m e P ro jec t ; D is t ingu ished Pro fesso r a t t h e 
U n i v e r s i t y o f Kansas, U n i t e d States, and a t t h e Valenc ia 
Founda t i on f o r B iomed ica l Research. 

I w o u l d l ike t o second t h e g r a t i t u d e exp ressed th is m o r n i n g t o 
t h e Fundac ión BBV and also, o f cou rse , t o t h e D e p u t a t i o n o f 
Bizkaia and all t h e aud ience f o r y o u r c o n t r i b u t i o n t o th is i m p o r -
t a n t w o r k s h o p . 

T h e d e v e l o p m e n t o f m e d i c i n e and its t r a n s f o r m a t i o n f r o m a 
pseudosc ience i n t o a d isc ip l ine based o n e x p e r i m e n t a r o n and 
d i r e c t o b s e r v a t i o n have p r o c e e d e d v e r y rap id ly . T r u e , genu ine 
a n a t o m y began w i t h t h e f i r s t desc r ip t i ons o f Vesal io , physic ian t o 
Fel ipe II, and his f amous b o o k De H u m a n i Corporis Fabrica. N e -
ver the less , unt i l t h e g rea t d iscover ies o f t h e I 9 t h c e n t u r y , w i t h 
such e x t r a o r d i n a r y f igures as V i r c h o w (pa tho logy ) , Pasteur ( m i -
c r o b i o l o g y ) and B e r n a r d ( e x p e r i m e n t a l med i c i ne ) , med i c i ne was 
fundamen ta l l y desc r ip t i ve . T h e b r e a k t h r o u g h s o f t h e late I 9 t h 
c e n t u r y and t h e half c e n t u r y n o w c o m i n g t o an end , par t i cu la r l y 
t h e d i scove ry o f an t ib io t i cs and soph is t i ca ted d iagnost ic m e t h o d s , 
began t o make possib le n o t jus t «band-a ids» b u t genu ine heal ing, 
f o r examp le , o f m o s t in fec t ious diseases. 

Meanwh i l e , and pract ica l ly u n n o t i c e d , a p p r o x i m a t e l y o n e and a 
half cen tu r i es ago M e n d e l began his w o r k , s tudy ing crosses o f 
peas. Many years passed b e f o r e Mende l ' s d iscover ies w e r e t o be 
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recogn ized a t t h e beg inn ing o f th is c e n t u r y by o t h e r researchers , 
a m o n g w h o m i t is i m p o r t a n t t o c i te (especial ly f o r m e because 
he a t t e n d e d m y un ive rs i t y ) a y o u n g s t u d e n t named W i l l i a m S u t t o n 
w h o j o i ned t h e ideas and techn iques o f genet ics and cy to logy , 
t hus g iv ing b i r t h t o cy togene t i cs . Years la ter M o r g a n and his 
schoo l , w i t h t h e i r s tud ies o f v inegar f l ies, bu t t r essed t h e f o u n d a -
t i ons o f Mende l ian genet ics and w o n i t r e c o g n i t i o n . 

T h e w o r d g e n o m e was prac t ica l ly unkn< )wn ear ly in t h e c e n t u r y . 
W i n k l e r used i t f o r t h e f i r s t t i m e appro r . ima te l y 70 years ago n o t 
l ong a f te r t h e t e r m gene had been i n t r o d u c e d in sc ience. « G e n o 
m e » ini t ia l ly r e f e r r e d t o t h e e n t i r e set o f genes o f an o rgan i sm , 
b u t t o d a y i t is k n o w n t h a t D N A has áreas w h i c h a re n o t genes 
b u t w h i c h n o d o u b t a re none the less o f g rea t i n te res t . Th is is so 
t r u e t h a t t h e ove ra l l a r ray o f all t hese i i f f e r i ng c o m p o n e n t s has 
a l l o w e d s o m e resea rche rs t o use t h e s a m e w h a t con fus ing t e r m 
«genomic c o d e » . 

Since t h e in i t i a t i on o f t h e so-ca l led H u m a n G e n o m e Pro jec t , D r 
C o o k - D e e g a n has w o r k e d w i t h all i ts «ac to r s» . H e w i l l g ive a 
deta i led a c c o u n t o f t h e h is to r i ca l aspects o f w h a t I c o n s i d e r as 
t h e Pro jec t ' s a n a t o m y , t h a t is, t o ident i fy all t h e genes, s o m e 
100,000, and t o c o m p l e t e l y sequence t h e h u m a n g e n o m e . Th is 
immense task was f i r s t suggested in a p i o n e e r i n g 1986 pub l i ca t ion 
by P ro fesso r D u l b e c c o p r o p o s i n g t h a t a map o f t h e g e n o m e 
w o u l d be cruc ia l f o r d i scove r i ng t h e pa tho logy o f cáncer and its 
possib le t he rapy . 

T h e f i r s t i n t e rna t i ona l w o r k s h o p f o r c o o p e r a t i o n o n t h e H u m a n 
G e n o m e P r o j e c t was he ld in 1988 in Valencia. T h e Fundac ión 
BBV, prac t ica l ly s ince its c r e a t i o n , has been keen ly i n t e res ted in 
and p i o n e e r e d i n te rna t i ona l c o o p e r a t i o n in t h e Pro jec t . T h e r e -
ason f o r th is i n t e r e s t is t h a t w e regard i t as a social c o m m i t m e n t 
and because, even t h o u g h Spain has exce l l en t y o u n g b iochemis t s 
and special ists in genet ics , t h e r e is n o nat iona l plan f o r t h e H u m a n 
G e n o m e Pro jec t . T h e Fundac ión BBV seeks and s t r ives t o f o s t e r 
debates o n m a j o r issues, and ce r ta in l y f e w issues can m a t c h t h e 
H u m a n G e n o m e P r o j e c t in b read th and i m p o r t . T h a t is w h y i t 
was t h o u g h t i m p o r t a n t t o in i t ia te th is d ia logue, a long- last ing d ia
logue b u t o n e w h i c h c a n n o t be d e f e r r e d un t i l a f te r t h e P r o j e c t 
successful ly c o m p l e t e s w h a t I c o n s i d e r «stage A » o r t h e « f i r s t 
stage», because a de ta i led unde rs tand ing o f t h e g e n o m e , t h a t is, 
mapp ing t h e genes and t h e c o m p l e t e sequenc ing o f t h e human 
g e n o m e , w i l l p rac t ica l ly neve r end . Th i s de ta i led map w i l l serve 
as t h e basis f o r subsequen t s tudies a imed at unde rs tand ing t h e 
i n t e r a c t i o n o f genes, t h e i r c o n t r o l s , c o m p a r a t i v e aspects w i t h o t 
h e r genomes , and , lastly, a l t hough m u c h f u r t h e r a long, all aspects 
r e f e r r i n g t o d e t e r m i n i s m . 
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T h u s , t h e P r e s i d e n t o f t h e Fundac ión BBV, M r José A n g e l Sán
chez A i sa ín , d e c i d e d t o h o l d m o n o g r a p h i c mee t i ngs o n d i f fe -
r e n t aspec ts o f t h e H u m a n G e n o m e P r o j e c t and r e q u e s t e d m y 
c o l l a b o r a t i o n in o r g a n i z i n g t h e s e mee t i ngs . I w i s h t o t a k e t h i s 
o p p o r t u n i t y t o t h a n k h i m f o r his c o n f i d e n c e and his c o n t i n u e d 
and g e n e r o u s s u p p o r t , all t h e m o r e so because I am a b i o c h e -
m i s t and n o t an e x p e r t in gene t i cs . T h e f i r s t m e e t i n g in 1990 
was o n e th i cs and t h i s yea r ' s w o r k s h o p addresses t h e legal 
aspects o f t h e P r o j e c t . A l t h o u g h i n t i m a t e l y l i n k e d , t h e r e a r e 
legal aspec ts w h i c h m a y n o t be e th i ca l issues and e th ica l as
pec ts w h i c h a r e n o t necessar i l y legal issues. W e a r e l u c k y t h a t 
th i s w o r k s h o p o n t h e legal aspects is be ing he ld t h i s y e a r , as 
i t t h u s c o i n c i d e s w i t h t h e 4 0 t h a n n i v e r s a r y o f W a t s o n and 
C r i c k ' s f a m o u s d o u b l e he l i x p r o p o s a l , c o n s i d e r e d by m a n y as 
t h e c e n t u r y ' s m o s t i m p o r t a n t sc ien t i f i c advance . 

A l t h o u g h t h e init ial pa r t o f t h e Project 's deve lopmen t is n o w h is to ry 
and, as I said, w i l l be cove red by D r C o o k - D e e g a n , i t is i m p o r t a n t 
t o br ief ly discuss w h a t can and should be done in this f i rs t stage o f 
t he Pro ject . Thus , I w a n t t o stress t ha t w h e n t h e 1990 w o r k s h o p 
was held, t h e r e w e r e stil l many w h o t h o u g h t t h e Pro jec t was a 
p ipe-dream. T o d a y w e k n o w it is a reali ty. Just as Vesalio's map 
marked the scientif ic beginning o f medic ine, t h e Pro jec t has bu t -
t ressed t h e concep t o f p revent ive medic ine and given r ise t o p re -
dict ive medic ine, as i n t r oduced by Professor Dausset; t ha t is, m e 
dic ine has made a quant i ta t ive and qual i tat ive leap. 

W h a t has happened these last 2 years? W h a t can be d o n e in t h e 
i m m e d i a t e fu tu re? A s examples o f t h e advances I w i l l r e m i n d y o u 
t h a t h u m a n c h r o m o s o m e s have n o w been al m o s t c o m p l e t e l y 
mapped . A n d t h a t t h e po l ymerase chain reac t i on (PCR) is n o 
longer a highly special ized t echn ique and has n o w b e c o m e pe r -
haps t h e m o s t c o m m o n t e c h n i q u e in m o s t l abo ra to r i es , inc lud ing 
cl inical l abo ra to r i es . O n t h e w a y h e r e Pro fessor Ga jdusek t o l d 
m e o f h o w i t is a l ready ex tens ive ly used in Cuba , as he had 
occas ion t o o b s e r v e o n his r e c e n t v is i t . 

Recall t h a t o n e o u t o f e v e r y e ight o r n ine w o m e n c u r r e n t l y suf fer 
o r w i l l suf fer b reas t cáncer . D r M a r y C a i r e K ing , w h o addressed 
us a t t h e 1990 w o r k s h o p o n t h e use o f m i t o c h o n d r i a l D N A t o 
ident i fy ch i l d ren o f t h e m o t h e r s o f t h e Plaza de mayo , a l ready 
t h e n a n n o u n c e d t h e f i r s t ind ica t ions o f a b reas t cáncer gene. 
A l t h o u g h h e r s tudies w e r e ini t ia l ly g r e e t e d w i t h scep t i c i sm, t h e y 
have been c o n f i r m e d and w e are v e r y c ióse t o locat ing t h e gene 
in c h r o m o s o m e 17, w h i c h w i l l p e r m i t re l iab le diagnosis in 5% o f 
b reas t cancers . 

It has been recen t l y f o u n d t h a t t h e n u m b e r o f t r i p l e t repeats is 
m u c h g r e a t e r in ce r ta in diseases such as t h e f ragi le X c h r o m o s o -
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m e s y n d r o m e , m y o t o n i c d y s t r o p h y and vu lvar and spinal a t r o p h y , 
and t h a t i t increases in successive genera t i ons . M o r e o v e r , m o r e 
recen t l y , large n u m b e r s o f such repeats have been f o u n d in m u c h 
m o r e c o m m o n diseases such as cáncer o f t h e c o l o n . Th is also 
appears t o be t h e case in H u n t i n g t o n disease, t h e gene f o r w h i c h 
has been recen t l y p i n p o i n t e d , a f te r i ts ini t ial l oca t i on 10 years ago, 
in segment 16.3 o f t h e par t ia l a r m o f c h r o m o s o m e 4 . C u r i o u s l y 
enough , i t has been suggested t ha t t h e o n s e t age is also re la ted 
t o t h e increased n u m b e r o f repea t sequences. I s t ress th is i m p o r -
t a n t d i scove ry because i t is an examp le o f c o o p e r a t i v e research . 
Thus , t h e paper w h i c h appears in t h e M a r c h issue o f Ce// was 
signed by t h e H u n t i n g t o n C o l l a b o r a t i v e Research G r o u p . 

A s I have recen t l y s ta ted , Europeans, t h e French in par t i cu la r , a re 
mak ing e x t r a o r d i n a r y advances. T h e y w e r e respons ib le f o r c rea -
t i n g t h e European G e n e T h e r a p y Assoc ia t i on , an o rgan iza t ion 
w h i c h o w e s i t o r ig in t o t h e e f fo r t s o f t h e b r i l l i an t and indefat igable 
D r O d i l e C o h é n Haguenauer and t o t h e gene ros i t y o f t h e d is t in -
gu ished p r o f e s s o r M iche l B o i r o n . T h e ou t s tand ing aspects o f th is 
medica l app l i ca t ion , w h i c h or ig ina tes w i t h t h e H u m a n G e n o m e 
Pro jec t , w e r e discussed in t h e f i r s t m e e t i n g o f t h e Eu ropean W o r -
k ing G r o u p o n G e n e T h e r a p y (Chateau de Maff l iers, O c t o b e r 
1992). G r e a t emphasis was g iven a t t ha t mee t i ng , and also m o r e 
recen t l y by o t h e r research cen t res , t o t h e use o f ma te rna l cel ls. 
A p roposa l has been made f o r t h e c rea t i on o f umbi l ica l c o r d 
banks, g iven t h e i r r i ch c o n t e n t in ma te rna l cells w h i c h have many 
advantages in cl inical use. 

In late 1992 a mee t i ng at t h e Paris headqua r te rs o f U N E S C O 
a l ready n o t e d t h e exce l l en t advances being made by t h e « G e n e t -
h o n » g r o u p . Later , in A p r i l o f th is year , a t t h e br i l l ian t w o r k s h o p 
o rgan ized by D r Be rna rd i , also at t h e U N E S C O Paris headquar 
t e r s , « o n e o f t h e m o s t exc i t i ng par ts o f t h e w o r k s h o p » , as has 
been said by Nature in its A p r i l 2 9 t h issue, was C o h é n and W e i s -
senbach's p resen ta t i on o f f indings o n r e c e n t p rog ress in t h e phys i -
cal genet ic mapp ing o f t h e en t i r e human g e n o m e . D r C o h é n has 
made ex tens ive use o f t h e so-cal led yeast ar t i f ic ia l c h r o m o s o m e s 
o r Y A C s . 

A s I e x p e c t D r Schlessinger w i l l m e n t i o n , Y A C s , desp i te t h e i r 
p r o b l e m s , a re ve ry useful . A s D r W a t s o n has said, w e shou ld n o t 
pay a t t e n t i o n t o « w h a t has been c r i t i c i zed by s o m e a u t h o r s o f 
lesser s tand ing». In th is regard Pro fessor V e n t e r w i l l i n f o r m us 
v e r y sho r t í y o f his e x t r a o r d i n a r y advances in c D N A sequences. 
These techn iques w i l l a l l o w t h e f i r s t p a r t o f t h e p r o j e c t t o be 
ach ieved m u c h s o o n e r than was p rev ious ly t h o u g h t , especial ly if 
t h e n e w ch ip t echno logy , t h a t is, hyb r i d i za t i on sequenc ing, is r e 
so lved qu ick ly , as I e x p e c t i t w i l l . Th is w i l l po ten t ia l l y increase 
D N A sequenc ing by a f a c t o r o f a p p r o x i m a t e l y 100 o r m o r e and 
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w e w i l l perhaps hear m o r e o n th is f r o m D r S o u t h e r n th is m o r -
n ing. 

I w i l l n e x t give a b r ie f o v e r v i e w o f t h e sc lent i f ic basis o f t h e 
P r o j e c t and its social p r o j e c t i o n . A s a physic ian, I w i l l s t ress t h e 
n e w med ic i ne w h i c h is n o w c o m m e n c i n g . 

A l l l iv ing beings have a g e n o m e . In t h e case o f human beings, o u r 
genes, s o m e 100,000, a re f o u n d in a d o u b l e s t r and o f D N A o f 
e n o r m o u s leng th , f o r , as I have said, i t is made up o f s o m e 3 
b i l l ion chemica l c o m p o n e n t s . These chemica l c o m p o n e n t s a re ab-
b rev ia ted by t h e i r ini t ia ls A , T , C and G, w h i c h re fe r t o t w o 
pur ines , aden ine and guanine, and t o t w o py r im id ines , cy tos ine 
and t h y m i n e . A l l these c o m p o u n d s , w h i c h a re also r e f e r r e d t o as 
bases, a re l inked t o a sugar, t h e d e o x y r i b o s e and t o a phospha te 
as w e l l ; t h a t is, base d e o x y r i b o s e phospha te . T h e t w o s t rands 
made up o f t hese substance a re pa i red t o g e t h e r f o r m i n g a hel ix 
such t h a t w h e r e v e r t h e r e appears an aden ine in o n e s t r and , a 
t h y m i n e faces i t o n t h e o t h e r , and v ice versa. T h e same occu rs 
w i t h guanine and cy tos ine . A l l genet ic I n f o r m a t i o n is con ta i ned in 
these s t rands. A gene is a f r a g m e n t o f a D N A s t rand . 

Genes a re exp ressed , t h a t is, t h e y genera l ly mani fes t themse lves 
in t h e p r o d u c t i o n o f o u r c o n s t i t u e n t p ro te i ns . A large p o r t i o n 
( a r o u n d 90%) o f t h e D N A st rands con ta ins n o genes and l i t t ie is 
k n o w n as t o t h e i r f u n c t i o n . Neve r the less , t h e i r va r ia t ions p e r m i t 
unequ ivoca l Iden t i f i ca t ion o f pe rsons , g iven t h a t a l t hough w e are 
v e r y s imi lar ( a r o u n d 9 9 % ) , w e are all d i f fe ren t . 

W h e n a gene is a l te red, somet imes ve ry slightly, t h e resu l t may be 
inconsequent ia l o r , depending o n t h e área, lead t o disease. Thus 
t h e r e are some 4 0 0 0 diseases k n o w n t o have the i r o r ig in in a single 
gene. Some are very ser ious like H u n t i n g t o n disease, cystic f ibrosis 
o r p igmentary ret inosis. W h a t is m o r e , t h e r e is c lear ev idence tha t 
a large par t o f diseases such as diabetes, menta l d i so rders and 
possibly all diseases have a genet ic basis. N o w , since w e are all 
d i f ferent , i t is on ly natura l t ha t t he e n v i r o n m e n t affects us d i f ferent ly 
as we l l and tha t t he response t o drugs varies w ide ly f r o m person 
t o pe rson . This , f o r example, is one o f the great challenges and 
advantages o f unders tand ing t h e human genome. 

In a s o m e w h a t a r b i t r a r y fash ion w e may d iv ide t h e m o s t i m m e -
d ia te med ica l app l ica t ions o f g e n o m e k n o w l e d g e i n t o d iagnost ic 
and t he rapeu t i c uses. T h e la t te r can be subd iv ided i n t o d i r ec t 
(genet ic t h e r a p y per se) and i nd i rec t (drugs) uses. It shou ld be 
made c lear t h a t t h e n e w p red i c t i ve d iagnost ic t echn iques , inc lu-
d ing genet ic counse l l ing , also have an i nd i r ec t t h e r a p e u t i c c o m -
p o n e n t , f o r examp le , t h e r e c o m m e n d a t i o n t o n o t e x p o s e suscep
t i b le persons t o ce r ta in hazardous e n v i r o n m e n t s in fac to r ies . 
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Na tu ra l l y , k n o w l e d g e o f t h e genes, t h e i r sequence and especial ly 
t h e p ro te i ns p r o d u c e d by t h e i r exp ress ion w i l l a l l o w t h e de -
v e l o p m e n t o f n e w med ic ines a imed at specif ic cases. 

Examples a l ready ex is t , such as r e c e p t o r i nh ib i t o r s in t h e s t o m a c h 
w h i c h have prac t ica l ly d o n e away w i t h u lcers o f th is o r g a n . F o r e -
seeably many m o r e such drugs w i l l be f o u n d in t h e v e r y near 
f u t u r e , n o t o n l y ones w h i c h b l o c k r e c e p t o r s b u t also t h o s e t h a t 
s t imu la te r e c e p t o r s , above all in t h e cen t ra l n e r v o u s sys tem. 

D u e t o t i m e r e q u i r e m e n t s and because o f its nove l t y , t h e res t o f 
th is s u m m a r y w i l l be ded ica ted t o t h e gene t h e r a p y w h i c h is n o w 
dawn ing . A s is w e l l k n o w n , i t is genera l ly agreed t h a t gene t h e r a p y 
in somat i c cells does n o t pose eth ica l p r o b l e m s , and is in n o g rea t 
w a y d i f fe ren t , say, t han surgical rep lacemen ts . Bu t t h e r e is g rea t 
rese rva t i on w i t h respec t t o apply ing such t h e r a p y t o g e r m cel ls. 

Neve r t he less , w h e t h e r by genet ic counse l l ing o r t h e r a p y , i t is 
i m p o r t a n t t o c u t d o w n t h e ever increas ing n u m b e r (due , para-
dox ica l ly , t o med ica l advances and t h e high s tandard o f l iv ing) o f 
pe rsons w i t h m o n o g e n i c genet ic diseases, w h o a l ready n u m b e r 
m o r e t han 2 % o f t h e p o p u l a t i o n in c o u n t r i e s such as Spain. Th is 
asser t ion has so l id e th ica l and e c o n o m i c g r o u n d s . In a d d i t i o n , 
t h e r e is c lear ev idence t h a t w h e n t h e n u m b e r o f r e p e t i t i o n s o f 
an a l t e red gene increases in successive genera t i ons , t h e sever i t y 
o f ce r ta in diseases such as m y o t o n i c d y s t r o p h y also increases, as 
I have a l ready ind ica ted . 

H is to r i ca l l y speaking, as F r iedman , a p i o n e e r in th is f ie ld , p o i n t e d 
o u t at t h e 1990 Va lenc ia In te rna t iona l c o o p e r a t i o n w o r k s h o p d e 
d ica ted t o t h e eth ica l aspects o f t h e human g e n o m e , t h e c o n c e p t s 
and t e c h n o l o g y o f genet ic eng ineer ing app l ied t o t h e r a p y have in 
a p p r o x i m a t e l y t w o decades g o n e f r o m quasi-sc ience f i c t i o n t o t h e 
c o m m e n c e m e n t o f c l in ical use. 

N o d o u b t D u l b e c c o ' s l a b o r a t o r y s tud ies and t h e i r e x t e n s i ó n by 
Berg w e r e c ruc ia l , d e m o n s t r a t i n g t h e p r o d u c t i o n o f a « c h i m e r a » , 
t h a t is, t h e fus ión o f v i rus SV-40, w h i c h c o n v e r t s cel ls in s o m e 
animáis i n t o cance rous cel ls by in jec t ing its D N A , w i t h a b a c t e r i o -
phage, t h a t is, fus ing t h e D N A o f t w o d is t inc t species. T h e success 
o f these and subsequen t e x p e r i m e n t s was based o n t h e r e c e n t 
unde rs tand ing o f t h e r e s t r i c t i o n enzymes w h i c h a l l o w p rec i s ión 
c u t t i n g o f D N A i n t o f ragmen ts . G e n e man ipu la t i on t echn iques 
have n o w b e c o m e c o m m o n p l a c e a f te r these e x p e r i m e n t s . 

It shou ld also be reca l led t h a t l a b o r a t o r y successes p r o m p t e d o n e 
researcher , C l i ne , t o p r e m a t u r e l y app ly these techn iques t o m o -
di fy ing cells in pa t ien ts suf fer ing f r o m thalassaemia, a v e r y se r ious 
disease caused by g lob in def ic iency. A s he c o u l d n o t c o n d u c t th is 
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w o r k in t h e U n i t e d States, C l i ne used Israeli and Ital ian pat ien ts . 
T h e resu l t was a t h e r a p e u t i c fa i lu re b u t nonethe less se rved t o 
u n d e r s c o r e t h e need t o have as fu l l an unde rs tand ing o f t h e 
p r o b l e m as possib le and s u b m i t t h e p r o t o c o l s t o c o m m i t t e e s f o r 
t h e i r de ta i led s tudy p r i o r t o t h e i r i n t r o d u c t i o n in cl inical p rac t i ce . 

Indeed, t o convey an idea o f exac t ly h o w ser ious ly these p r o t o 
cols a re t aken , last D e c e m b e r 2 8 t h t h e D i r e c t o r o f t h e A m e r i c a n 
Na t i ona l Ins t i t u te o f Hea l t h ( N I H ) a p p r o v e d a p r o t o c o l f o r a 
w o m a n w i t h b ra in cáncer k n o w n t o have b u t a f e w m o n t h s t o 
l ive. T h e p r o c e d u r e cons is ts o f t r e a t i n g he r w i t h a vacc ina t ion 
made up o f h e r o w n cáncer cells genet ica l ly a l t e red t o p r o d u c e 
i n te r l euk in -2 , an immuno log i ca l s t imu lan t . A n i m a l s tudies suggest 
t ha t cáncer cells w h i c h p r o d u c e i n te r l euk in -2 a re capable o f at -
tack ing t u m o u r s in any p a r t o f t h e o rgan i sm. O n January I 4 t h o f 
th is year D r Hea ly cal led a mee t i ng t o dec ide t h e ru les f o r such 
so-cal led compass ion cases. Desp i t e h e r highly a l t ru is t ic i n t e res t 
th is t r i gge red a v e r y s t r o n g cr i t i ca l r eac t i on o f t h e A d v i s o r y C o m -
m i t t e e o n r e c o m b i n a n t D N A , w h o s e go-ahead, t o g e t h e r w i t h t h a t 
o f t h e F o o d and D r u g A d m i n i s t r a t i o n , is r e q u i r e d ( n o r m a l l y tak ing 
m o n t h s ) . 

T h e r e a re c u r r e n t l y several p r o t o c o l s u n d e r way , n o t o n l y in t h e 
U n i t e d States b u t also in Eu rope , w h e r e , as w e have said, a gene 
t h e r a p y assoc ia t ion has jus t been c rea ted . N e w ingenious paths 
a re being d e v e l o p e d in E u r o p e and t h e U n i t e d States. 

Schemat ica l ly speaking, gene t h e r a p y consists in compensa t i ng f o r 
an a b n o r m a l gene w i t h a n o r m a l o n e t o handle t h e f unc t i ons o f 
t h e de fec t ive gene, usual ly s o m e k ind o f p r o t e i n synthesis. 

T h e necessary requ is i tes f o r m o s t diseases el igible f o r gene t h e 
rapy a re tha t : 

a) t h e r e be on l y o n e de fec t i ve gene; 

b) t h e c r i t i ca l D N A sequences be k n o w n , pa r t i cu la ry t h e regu -
lat ing sequences w h i c h p e r m i t i ts exp ress ion ; 

c) t h e r e ex i s t an ef fect ive sys tem f o r i n t r o d u c i n g t h e gene; 

d) i t be used, g iven t h e high costs i nvo l ved , in v e r y ser ious 
diseases f o r w h i c h n o a l te rna t ives ex is t . 

O n e m a j o r e th ica l , legal and e c o n o m i c p r o b l e m w i l l be t o dec ide , 
in l ight o f i ts high c u r r e n t costs , w h o can o r shou ld bene f i t f r o m 
th is t y p e o f t he rapy . 
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I w i l l end m y ta lk h e r e in o r d e r t o be able t o keep t o t h e 
schedule . T h e b o o k t o be publ ished w i t h all t h e papers w i l l i nc lu -
de a b r ie f g lossary o f t h e scient i f ic t e r m s used in t h e u p c o m i n g 
ta lks and papers , as w e l l as t h e ones I have used in m ine . 

I w i l l n o w t u r n t h e f l o o r o v e r t o m y f r i end o f many years , P r o -
fessor V i l la r Palasí. 



LEGAL INTRODUCTION 

José Luis Villar Palasí 

Pro fesso r Emer i t us o f A d m i n i s t r a t i v e Law at t h e C o m p l u t e n s e 
U n i v e r s i t y o f M a d r i d . Spain. 

T h e c o m i n g t o g e t h e r o f t w o p o w e r f u l w i l l s , t h a t o f a leading 
sc ient is t , P ro fesso r Gr iso l ía , and o f a f o u n d a t i o n b o r n w i t h a c lear 
v o c a t i o n o f serv ice t o soc ie ty , t h e Fundac ión BBV, has spawned 
th is deba te o n Law and t h e H u m a n G e n o m e Pro jec t , a f o l l o w u p 
t o t h e Valenc ia c o n f e r e n c e o f 1990 o n t h e eth ica l aspects o f these 
ques t ions . T h e fe r t i l i t y o f th is mee t i ng just i f ies th is e n c o u n t e r o f 
j u r i s ts w i t h t h e H u m a n G e n o m e Pro jec t , w h i c h I con f i den t l y h o p e 
w i l l be as f r u i t f u l , at least, as t h e o n e held 3 years ago. 

Th is f o r t ú n a t e occas ion a l l ows m e t o be r e u n i t e d w i t h Pro fessor 
Gr i so l ía , w h o m I have persona l l y k n o w n m o r e t han half a c e n t u r y , 
da t ing back t o o u r h o m e t o w n Valencia du r i ng t h e even t fu l years 
o f t h e I930s . 

T h e d i scove ry o f t h e g e n o m e , t h e sequenc ing o f its c o m p o n e n t s , 
an unders tand ing , in s h o r t , o f w h a t i t is and h o w i t behaves 
invo lve answers t o basic inqu i r ies . It shou ld be p o i n t e d o u t f r o m 
t h e o u t s e t t h a t Spanish research in th is f ie ld has succeeded in 
reach ing a c r i t i ca l d e v e l o p m e n t t h r e s h o l d , thanks t o sc ient is ts l ike 
D r Gr i so l ía w h o are an emerg ing island o f w h o m w e may r igh t ly 
feel p r o u d . Spain has n o t exac t l y d isplayed a penchan t f o r basic 
sc ience, par t i cu la r l y in a f ie ld o f such c u r r e n t i m p o r t a n c e re levan-
ce t h a t r a re is t h e day in w h i c h t h e press does n o t r e p o r t s o m e 
n e w g e n o m e - r e l a t e d t h e r a p e u t i c app l ica t ion o r d i scovery . Le t us 
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open l y recogn ize t h a t t h e g e n o m e is in fash ion , n o t on l y a t t h e 
scient i f ic level , b u t also popu la r l y , c o n s t i t u t i n g p a r t o f t h a t e t h e -
real c o n c e p t w e cali popu la r c u l t u r e . W e may envisage t h a t i t w i l l 
n o w have a p e r m a n e n t place in t h e genera l i n te res t . A f e w w e e k s 
ago, newspapers w e r e f i l led w i t h c o n c e r n o v e r t h e ÍEB ( Ins t i t u te 
f o r Bio logical Stud ies) , t h e f u t u r e o f t h e C e n t r o de Bio logía M o 
lecular o f t h e C S I C ( M o l e c u l a r B io logy C e n t r e o f t h e Spanish 
H ighe r C o u n c i l f o r Scient i f ic Research) , and t h e H u m a n G e n o m e 
D i ve r s i t y P ro jec t . 

Basic sc ience pursues bare k n o w l e d g e , p u r é unders tand ing , w i t h 
n o boun t i es , and t h a t is its m o s t p r a i s e w o r t h y v i r t u e . T h e p u r é 
sc ient is t does n o t w o r r y a b o u t t h e possib le f u t u r e imp l i ca t ions o f 
a g iven d i scove ry , he o r she is sat isf ied w i t h s imp ly k n o w i n g . 
H o w e v e r , a l m o s t parí passu w i t h th is k n o w l e d g e , t h e r e inev i tab ly 
ar ise repe rcuss ions f o r dai ly l i fe. T h e e te rna l clash o f p r i o r i t i e s 
may appear. St i l l , th is is n o t t h e g rea tes t o f t h e resu l t an t w o r r i e s . 

T h e t r o u b l e ar ises w h e n basic sc ience is j o i n e d t o g e t h e r w i t h its 
app l ica t ions. A b o v e all if y o u pause t o re f l ec t o n t h e accumu la t i on 
o f so lu t i ons t h a t a re a l ready being o f f e r e d , even b e f o r e t h e ge
n o m e has been c o m p l e t e l y sequenced , by t h e k n o w l e d g e o f t hese 
sequences. T h e ear ly d e t e c t i o n and cu r ing , o r even p r e v e n t i o n , 
o f h e r e d i t a r y and degenera t i ve diseases h i t h e r t o incurab le by t r a 
dicional t h e r a p e u t i c means, t h e b i r t h - g o i n g b e y o n d t h e h u m a n 
r e a l m - o f t ransgen ic animáis (such as pigs w i t h h u m a n genes, 
o b t a i n e d in C a m b r i d g e , in o r d e r t o use t h e i r o rgans in t r a n s -
plants, o r t ransgen ic m ice f o r w h i c h o u r I C E M A f i led a pa ten t 
app l i ca t ion less t h a n a m o n t h ago) , o r t ransgenic p lants, a re a l 
ready a rea l i t y w h i c h p resen ts i tself as a p re l im ina ry v é r t e x o f an 
e n t i r e c o s m o s o f sc ient i f ic , med ica l , and b io log ica l m u t a t i o n s t h a t 
w i l l r e v o l u t i o n i z e sc ience and soc ie ty in all respects . 

Fo r t h e ju r i s t , t h e g e n o m e and its unde rs tand ing raises ques t ions 
as t o t h e v e r y essence o f f r e e w i l l and t h e impu tab i l i t y o f r e s p o n -
sibi l i ty, w h i l e a t t h e same t i m e suggest ing p rev ious ly un imag ined 
so lu t ions . T h u s i t is n o t so le ly a ques t i on o f p r o b l e m s , b u t o f 
p r o b l e m a t i c so lu t i ons . C o n s i d e r , f o r examp le , pa te rn i t y t es t i ng o r 
ev idence based o n g e n o m i c analysis o f t r a c e ev idence in c r im ina l 
cases. T h e p robab i l i t y o f ful l p r o o f has reached percentages w h i c h 
mathemat i c ians ca lcú la te as having 9 9 . 9 9 % ce r ta in t y , pa r t i cu la r l y 
w i t h respec t t o negat ive p r o o f , f o r pos i t i ve p r o o f is st i l l fa r f r o m 
conc lus ive , g iven t h e basic i den t i t y o f all h u m a n substance. Fo r 
t h e ju r i s t , all th ings c o n s i d e r e d , th is p robab i l i t y pe rcen tage r e s e m -
bles ful l ce r ta i n t y , a probat io violentissima t o use t h e canonica l 
t e r m i n o l o g y . M u c h m o r e ce r ta in than w i t n e s s t e s t i m o n y , t o w h i c h 
may be app l ied t h e o íd Russian saying: « N o t h i n g m o r e unce r ta in 
t han t h e t r u t h as t o l d by an eyew i tness» . 
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T h e r e a re ques t ions o f civi l law c o n c e r n i n g capaci ty o r respons i -
b i l i ty , o f c o m m e r c i a l law, regard ing insurab i l i ty o f fo reseeab le 
r isks, o f pa ten t law, w i t h respec t t o o w n e r s h i p and t r ad i ng in 
k n o w l e d g e and data, and o f admin i s t ra t i ve law, such as t h e res
pec t f o r p r ivacy r ights . A n d t h e r e a re ques t ions such as t h e o n e 
recen t l y ra ised in t h e U n i t e d States o v e r w h e t h e r a genet ic de fec t 
d e t e c t e d d u r i n g a m i l i t a r y serv ice medica l exam ina t i on shou ld be 
d isc losed t o t h e i n te res ted par ty . Con f l i c t s b e t w e e n fundamen ta l 
persona l r igh ts ( the r i gh t t o pr ivacy vs t h e r i gh t t o hea l th ) a re 
n o t unusual o r u n p r e c e d e n t e d (see ínter alia t h e O c t o b e r 2 0 t h 
1992 Judgemen t N o . 169 o f t h e Spanish C o n s t i t u t i o n a l C o u r t , 

w h i c h c i tes o t h e r ru l ings) , b u t h e r e p r i o r k n o w l e d g e o f t h e ge
n o m e is go ing t o gené ra te easily p red ic tab le conf l i c ts o f un ique 
scope. O n be ing t o l d o f o u r g e n o m e defects and r isks, w e cou ld 
lapse i n t o a soc ie ty o f hypochond r i acs . 

A n d lastly, b u t n o t f inal ly, t h e t ranscenden ta l ques t i on o f w h a t is 
n o r m a l and w h a t is a b n o r m a l ; and o f t h e d iv id ing l ine t h e r e be t 
w e e n . M o s t g rea t m e n w e r e so because t h e y r e t u r n e d w i t h in -
t e r e s t t h e r i sk o f a physical def ic iency. T h e case o f t h e pebbles 
in t h e m o u t h o f D e m o s t h e n e s is n o t t h e on ly one . T h e greatness 
o f man perhaps resides in t h e o v e r c o m i n g o f his defec ts , o r o f 
t h e i r c o m p e n s a t i o n in o t h e r áreas. T h e r e is p robab l y m o r e g ran -
d e u r t h e r e than in c o r r e c t use o f t h e gifts w i t h w h i c h w e have 
been generous l y e n d o w e d by na tu re . T o admin ís t ra te w e l l w h a t 
is scarce o r de fec t ive , make use o f seeming disadvantages, entai ls 
m o r e d e p t h and greatness t han t h e p r o p e r a d m i n i s t r a r o n o f t a -
lents. Especially because t h e l imi ts b e t w e e n disease, de fec t and 
p red i spos i t i on a re far f r o m being c learcu t . 

T h e t r i p l e t s o f c h r o m o s o m e 12 have been c o m p l e t e l y ident i f ied 
and sequenced. But i t is in o t h e r c h r o m o s o m e s w h e r e a ser ies 
o f d e g e n e r a t i v e diseases have been l oca ted (4: H u n t i n g t o n ' s 
C h o r e a ; 5: famil ial c o l o n po lypos is ; 7: cyst ic f ib ros is inc identa l ly , 
w i t h m e t h o d s n o w cons ide red p r i m i t i v e and ar t isan; I I : an i r id ia ; 
13: r e t i n o b l a s t o m a ; 14: p recoc ious A l z h e i m e r ; 16: Mar fan s y n d r o -
m e ; 17: V o n R e w l ü n g h a u s e n n e u r o f i b r a m a t o s i s and poss ib ly 
breast cáncer t h r o u g h t h e so-cal led B R C A I locus; t h e X c h r o 
m o s o m e ( X L A ) agammaglobu l inemia) . T h e p ro fesso r has t o l d us 
o f diseases w h o s e causes at t h e genet ic level w e a re on l y n o w 
beginning t o learn (muscu la r d y s t r o p h y , thalassaemia, h y p e r c h o -
les te ro lemia , p u l m o n a r y emphysema , men ta l r e t a r d a t i o n ) w h i c h 
may be loca ted in t h e f ragüe X c h r o m o s o m e . A s w e can see t h e 
pano rama is vast. 

A genet ic de fec t may o r may n o t p r o v o k e t h e specif ic disease 
w i t h w h i c h i t is assoc iated. H e r e is t h e g rea tes t d i f f icu l ty o f t h e 
cause-ef fect re la t i on and w h e r e w e are chal lenged by p r o b l e m s 



44 The Human Genome Project: Legal Aspects 

a t t h e b o r d e r s o f b i ochem is t r y , p r o b l e m s w h i c h d e m a n d t h e in -
t e g r a t i o n o f o t h e r perspec t ives . 

R e t u r n i n g t o o u r l ine o f a rgumen t , i t is prec ise ly th is appl icat ive 
v e c t o r o f k n o w l e d g e and man ipu la t i on - w h i c h runs f r o m agr icu l -
t u r e , eco logy , t h e v e r y a n t h r o p o l o g y o f h u m a n e v o l u t i o n ( the 
search f o r Eve, f o r genet ic searches a re sure ly in t h e female l ine), 
l i ves tock , and its p r o d u c t i v i t y , t o human t h e r a p e u t i c s - w h i c h p o 
ses a n e w chal lenge f o r t h e ju r is t , t h a t is, t h e need t o o n c e again 
r e c o n s i d e r t h e v e r y f o u n d a t i o n o f t h e techn iques and categor ies 
w i t h w h i c h ju r i s ts have t rad i t i ona l l y o p e r a t e d . Fo r ar t i f ic ia l a l te-
r a t i o n o f genes can give r ise t o unsuspected hazards f o r o f fspr ing 
and t h e e n v i r o n m e n t . Henee t h e need t o d r a w a l ine b e t w e e n 
genet ic cu res and i m p r o v e m e n t s , t h e p r e v e n t i o n o f a disease o r 
o f a p r e s u m e d defect , in s h o r t , b e t w e e n w h a t t h e j u r i s t cons iders 
admiss ib le and t h e f o r b i d d e n . 

W e s t e r n law issues f r o m a con t inua l response , da t ing back o v e r 
2 ,000 years o f c o m m o n h is to ry , by i ts f ounda t i ons t o t h e u n r e -
len t ing changes o f o u t l o o k and n e w p h e n o m e n a w h i c h life in 
c o m m o n and d iverse w o r l d o u t l o o k s have p r o d u c e d in t h e f o r m 
o f a p e r m a n e n t , incessant chal lenge. Law, o u r w e s t e r n law, has 
h i t h e r t o d e m o n s t r a t e d e n o r m o u s f lex ib i l i t y and capaci ty t o adapt. 
Le t us n o t f o r g e t t ha t f r o m t h e t imes o f U lp i ano un t i l t h e p resen t 
perhaps n o t h i n g has changed less than man's consc iousness, w h i l e 
his e n v i r o n m e n t , w o r l d v i e w and t h e v e r y ax io logy w h i c h ne-
cessary f rames human life have u n d e r g o n e e n o r m o u s change and 
upheaval . N o t h i n g is i r r e l evan t t o t h e ju r i s t , h o w e v e r i n t r i ca te t h e 
paths o f sc ient i f ic k n o w l e d g e . It has been r igh t ly said t h a t a ju r i s t 
w h o on l y k n o w s law k n o w s no th ing , n o t even law. Fo r law is t h e 
f r u i t o f t h e clash b e t w e e n act ions and n o r m a t i v e behav iora l p re -
cepts , henee t h e acce le ra ted mu tab i l i t y o f i ts c o n t e n t in o u r t imes . 

T h e p e n e t r a t i o n o f re l ig ious ideas in law, m o r e o r less camouf la -
ged , t h e e m e r g e n c e o f nat ions and o f states, t h e Renaissance, 
En l igh tenment , cap i ta l ism, indus t r ia l i za t ion , I n te rna t iona l t r a d e , t h e 
d e m o g r a p h i c e x p l o s i ó n , t h e idea o f d e m o c r a c y , t h e r ise o f t h e 
r ights o f man , c o n c e r n f o r t h e e n v i r o n m e n t , all m a r k e d f r on ta l 
clashes o f th is k ind . T h e y all bu f fe ted t h e o íd edi f ice o f legal 
ca tegor ies and techn iques , w h i c h w o u l d n o t have been able t o 
spawn w h a t w e jur is ts s o m e w h a t p r o u d l y cali o u r sys tem o f law 
had i t n o t been f o r its e n o r m o u s l y f lex ib le and fe r t i l e concep tas . 

T h e deba te w h i c h br ings us t o g e t h e r he re and n o w a t t e m p t s t o 
e l ic i t d o u b t s and o f fe r a response t o t h e m a j o r upheaval w h i c h 
g e n o m e k n o w l e d g e w i l l genéra te - a n d is a l ready genera t ing in 
s o m e f i e l d s - in o u r venerab le legal sys tem. O u r sys tem has en -
d u r e d thus far by c o n t i n u o u s l y rec rea t i ng itself, m o u l d i n g i tseif 
l ike sk in t o t h e body . Suffice i t t o c i te t h e n e w techn iques re la t ing 
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t o c o m m e r c i a l , m a r i t i m e , bank ing, c o m m u n i t y o r i n te rna t i ona l le
gal re la t ions . T h e a u t o n o m y o f w i l l , f r e e d o m , Imputab i l i t y , r e s p o n -
sibi l i ty , p r o b a t i v e t echn ique , c o n t i n u é t o s tand as t h e p ivo ts , nuan-
ced o v e r t i m e , o n w h i c h o u r law, o u r d o c t r i n e and o u r c u r r e n t 
p rac t i ce t u r n . 

G e n o m e k n o w l e d g e and , above al l , t h e poss ib i l i ty o f man ipu la t ing 
t h e g e n o m e is a l ready buf fe t ing th is e n t i r e jus receptum. C e r t a i n l y 
legal ca tegor ies a re f lex ib le , b u t t h e v e r y idea o f respons ib i l i t y 
begins t o c r u m b l e w h e n w e ju r is ts a re t o l d t h a t a g iven g e n o m e 
sequence, a genet ic de fec t w e m igh t say if P ro fesso r Gr i so l ía w i l l 
a l l o w us t o use o u r m o r e c o n v e n t i o n a l and t r ad i t i ona l language, 
en ta i l s a p r e d i c t a b l e c o n d u c t : t h a t insan i ty , a l c o h o l i s m , d r u g 
a d d i c t i o n , sexual pe rve rs ions , aggressiveness o r v i o l e n t t e n d e n -
cies, hype rac t i v i t y and c r im inogen i c f ac to rs a re t h e r e , in t h e h u 
man g e n o m e . 

W h a t t h e n is lef t o f f r e e d o m and responsib i l i ty? 

Simi lar ques t ions reach back as far as Beccar ia and L o m b r o s o , 
n o t t o m e n t i o n h e r e t h e anguished theo log ica l po lem ic o f p r e 
dest inac ión and t h e h u m a n c o n d i t i o n , w h i c h w e r e actual ly t h e 
p r e c u r s o r s t o t h e pos ing, and perhaps t o t h e s o l u t i o n , o f an 
e te rna l que ry . 

T h e f o r m i d a b l e t r u t h is t h a t n o w i t is no l onger a q u e s t i o n o f 
advanc ing t h e o r i e s b u t o f r e c o r d i n g s o m e t h i n g t h a t is ver i f iab le . 
Fo r m y pa r t , I be l ieve a d exemplum, a l l ow ing mysel f h e r e a m i n o r 
aside, t h a t o u r legal sys tem, in i ts se t t ing d o w n o f t h e publ ic law 
c o n c e p t o f f inancial l iabi l i ty, m a r k e d a cons ide rab le advance o v e r 
t h e venerab le ideas o f culpa in vigilando o r in eligendo o f i n t e r m e 
día te law, w h i c h in t u r n e x t e n d e d t o p rev ious ly un imag ined l imi ts 
t h e idea o f v i ca r ious l iabi l i ty. 

A s a j u r i s t I am o p t i m i s t i c t h a t o u r scient i f ic es tab l i shmen t w i l l be 
capable o f adequate ly r e s p o n d i n g t o t h e chal lenge n o w t h r o w n 
o u t t o us by sc ience. A chal lenge w h i c h goes f u r t h e r , m u c h fu r -
t h e r , t han t h o s e w h i c h t r ad i t i ona l legal d o c t r i n e addressed and 
reso l ved , in m y o p i n i ó n w i t h un ique success. Bu t n o w basic sc ien
ce is c ross ing u n k n o w n and unp red i c tab le t h r e s h o l d s , a l ready 
spawn ing app l ica t ions in many f ields and in fo reseeab ly many m o r e 
in t h e n o t t o o d is tan t f u t u r e . If t h e v e r y idea o f f r e e d o m is cal led 
i n t o q u e s t i o n , t h e n w e m u s t e x a m i n e and a t t e m p t t o o f fe r n e w 
so lu t i ons - o n a human s c a l e - w h i c h rese t law o n n e w f o u n d a t i o n s 
t h a t a t least conven t i ona l l y concí l la te law w i t h t h e n e w idea o f 
f r e e d o m and impu tab i l i t y . W i t h o u t these n o law, social o r d e r o r 
d igni f ied life is possib le. Un less w e w i s h t o instal l A l d o u s Hux ley ' s 
Brove N e w Wor ld , w h i c h rests its p red i c t i ve f i c t i on o n t h e absence 
o f law and r ights f o r o t h e r s . I unde rs tand th is issue t o be t h e 
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cen t ra l c o n c e r n o f th is deba te , w i t h respec t t o w h i c h all t h e o t h e r 
p r o b l e m s h e r e d iscussed, h o w e v e r i m p o r t a n t t h e y may be, and 
they a re v e r y i m p o r t a n t , a re m e r e l y secondary . 

T h e e te rna l p r o b l e m i tsel f o f human respons ib i l i t y is be ing cal led 
i n t o q u e s t i o n . Bu t w e ju r i s ts may conso lé ourse lves by no t i ng , 
b e f o r e any o t h e r c o n s i d e r a r o n , t h a t man 's respons ib i l i t y has r e -
ce ived and rece ives radical ly d i f f e ren t responses depend ing o n 
w h e t h e r t h e a n s w e r c o m e s f r o m a t heo log i s t (Is t h e r e a s tandard 
theo log is t? W o u l d i t n o t be m o r e c o r r e c t t o say t h a t t h e r e a re 
as many theo log ies as re l ig ions, sects, and even as many as t h e r e 
are ind iv idual theo log is ts?) ; f r o m a p h i l o s o p h e r ( t o w h o m t h e 
same ques t ions c o u l d be app l ied) ; f r o m a psycho log is t , f r o m a 
physic ian (and w i t h i n med ic ine , f r o m a psych ia t r is t , an e n d o c r i n o -
logist, o r a b ra in r esea rche r o r d ie t ic ian and s/c in in f in i tum); f r o m 
a pedagogue (depend ing o n t h e coun t less schoo ls and m e t h o d s 
o f analysis), f r o m a c r im ino log i s t , o r f r o m a po l i t i c ian . I w i i l n o t 
e x p o u n d f u r t h e r o n t h e abysmal d ispar i t y o f responses t o c r im ina l 
faul t , c r i m e and pun i shmen t . T h e y re la te t o s o m e t h i n g innate in 
t h e educa t i on rece i ved o r den ied . T o t h e social se t t ing , fami ly , 
e n v i r o n m e n t , e p o c h , hab i ta t iona l ghetto, social p ressures , mass 
med ia , permiss iveness and t hus usque a d nauseum. It on l y d e m o n s -
t r a t es t h e re la t iveness o f all th ings human and o f t h e i m m e n s e 
human capaci ty f o r exp la in ing a n d / o r fabl ing. 

T h e a r r o w o f t i m e is usually said t o be i r reve rs ib le (and t h e o l o 
gists n o r m a l l y te l l us t h a t t h e past is a l im i t o n in f in i te d iv ine 
p o w e r ) . T h o s e w h o t h i n k in these t e r m s are unfami l ia r w i t h t h e 
h is to r ians w h o have been mak ing and r e m a k i n g t h e a r r o w o f t i m e 
f o r cen tu r i es . 

I w i l l n o w r e t u r n t o t h e cen t ra l sub jec t , n o t h i n g m o r e ñ o r less 
than t h e genet ic c o d e , map o r char t , t h e d i scove ry o f w h i c h w i l l 
p u t us o n t h e t ra i l o f o u r m o s t i n t ima te secre ts , even o f o u r life 
d o c k , as i t has been graphica l ly cal led. 

A n d in th is c o n t e x t , t h e re la ted ques t ions : t h e acceptance o f an 
insurance c o n t r a c t , w h e n th is c o d e is k n o w n and t h e e l e m e n t o f 
chance t h e r e f o r e d isappears f r o m many such c o n t r a c t s , c o n v e r -
t i ng t h e m i n t o su re bets ; pe rsona l i den t i f i ca t ion by means o f ge
net ic tes t i ng ( n o t a f u t u r e issue, b u t a f i e rce ly c u r r e n t o n e ) ; t h e 
imp l i ca t ions o f gene t i c k n o w l e d g e f o r l abou r re la t i ons ; t h e r i gh t 
t o genet ic pr ivacy, st i l l t o be de f ined . A n d t w o e x t r e m e l y de l ica te 
issues: t h e l im i ts o n genet ic man ipu la t i on and t h e pa ten tab i l i t y o f 
genet ic d iscover ies '. A n d a h o s t o f o t h e r ques t ions : g e n o m e use 

1 See the magazine Lo Ley o f September 22nd 1992, whe re it says: «...doors 
wi l l be opened t o the patenting of genetic material and, even, o f o the r supe
r i o r fo rms of life as recent ly occur red w i t h the patent of the onco-mouse o r 
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in pa te rn i t y t es t i ng2 o r f o r pu rposes o f c r im ina l ev idence (see 
t h e O c t o b e r 2 0 t h 1992 J u d g e m e n t o f t h e Spanish S u p r e m e 
C o u r t ) . 

C o n s i d e r t h e e n o r m o u s ou t lays invo lved in basic research . C e r -
ta in ly, p u r é eng ineer ing , r o b o t i c and c o m p u t e r techn iques , essen-
t ial t o o l s o f basic science, a re a d i f f e ren t m a t t e r and pe r fec t l y 
pa ten tab le . T h e eth ica l and legal p r o b l e m t u r n s o n t h e q u e s t i o n 
o f w h e t h e r o r n o t t h e human g e n o m e o r its f ragments may be 
pa ten ted . T h e same o c c u r s n o t w i t h t h a t w h i c h is ident i f iab le w i t h 
basic science - t h e Ident i f i ca t ion o f t h e «s t ick o f f r a g m e n t » o f t h e 
act ive human g e n o m e - b u t w i t h t h e p r o d u c t o r pa th : t h e g r o w t h 
h o r m o n e is as pa ten tab le as a re insul in drugs. 

A l l these issues fall w i t h i n th is deba te , f r o m w h i c h w e con f i den t l y 
h o p e w i l l issue br i l l i an t so lu t i ons t h a t o n c e again ev idence t h e 
fe r t i l i t y o f law, h o w e v e r d i sconce r t i ng - a n d th is t i m e t h e y m o s t 
ce r ta in ly a r e - t h e chal lenges t h r o w n up b e f o r e it. 

T h e denial o f pa ten tab i l i t y - a p r ima facie defendable c o n c l u s i o n -
e l iminates t h e incent ives f o r i nves tmen t . T h e t w o po les o f th is 
d i f f icu l t d i l e m m a are n o t easily r econc i l ed . 

Law as a sys tem is o n e t h i ng and t h e reac t i on o f pos i t i ve law 
a n o t h e r . T h e la t te r t e n d s t o reso lve - s o m e w h a t n a i v e l y - n e w 
chal lenges w i t h n e w laws, s o m e t i m e s p r o m p t l y u p o n reques t , i n -
c lud ing w i t h measu red o r single-case laws, o r by rehab i l i ta t ing t h e 
o íd referé legisíatif sys tem f o r all judges, o r par t i cu la r l y f o r high 
c o u r t s . O r by r e c u r r i n g t o h igher j u r i sd i c t i ons o r h igher levéis 
( the o íd A r r é t de Reg lement ) o r r e c u r r i n g t o fundamenta l p r i n 
cipies, p r inc ip ies o f legal regu la t ion by analogy. In any e v e n t o n e 
t h i ng is read i ly fo reseeab le : t h e so lu t ions a re un l ike ly t o be na-
t i ona l and m u s t be i n te rna t i ona l i zed . O u r w o r l d is g r o w i n g ever 

"Harva rd mouse" . This patent, eventually admit ted by the European Patent 
Off ice, has no forcé in Spain as the application was fi led p r io r t o o u r adhesión 
t o the European Patent Convent ion» . In the Uni ted States, the Patent and 
Trademark Off ice eventually ruled against the patentabil i ty of human genome 
sequences. A n d even President C l in ton has openly voiced his oppos i t ion t o 
the possibil ity of patenting parts of the human genome. The 1992 Nice C o n -
gress pronounced itself along the same Unes. It must be remembered , how
ever, that a patent was issued in 1973 t o a genetic recombinant technique, 
marking the beginning of the modern biotechnology industry. In late 1984, 
Bayer, under license f r o m Genetech, assigned the exclusive rights t o develop 
the genetic engineered Factor VIII . In 1989 Bayer and its subsidiary Miles began 
the process of manufacturing recombinant Factor VIII , f o r the t rea tmen t of 
haemophil ia A , using genetically modif ied hámster kidney cells. 
2 Cf. Jaime de Castro García: £/ principio de investigación de la paternidad y su 
aplicación jurisprudencial, [The principie o f paterni ty investigation and its jur is-
prudent ial appl icat ion]. Estudios de Jurisprudencia, Rev. Colex, Year II, n.° 4, 
January/February 1993, cit ing ínter alia the Judgements handed d o w n unti l said 
date. 
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smal ler . For th is and f o r so many o t h e r o b v i o u s reasons, t h e 
c o l l a b o r a t i o n o f ju r is ts in th is debate is w e l c o m e and remarkab le . 

So far s o m e ini t ia l i n t r o d u c t o r / w o r d s , b u t Rafael Mend izába l , 
w h o s e reques ts I d o n o t dec l ine, asked m e t o e x p o u n d a t g rea te r 
length . Forg ive m e t h e n f o r w h a t f o l l o w s , w h i c h is on l y m y c o m -
pl iance w i t h th is reques t , survey ing ext ra- lega l t h o u g h t s o n t h e 
g e n o m e . T h e s t r i c t l y legal i n t e r p r e t a t i o n s w i l l be t h e sub jec t 
m a t t e r o f t h e papers and ta lks by f e l l o w legal e x p e r t s , o n w h o s e 
t u r f I d o n o t w i s h t o t r e a d . 

W e raise t h e issue in c o m p l e x t e r m s , and if w e p r o c e e d in te l l i -
gen t l y w e may perhaps ob ta in s impl ic i ty . 

A s Frank has said, t h e c o n c e p t o f s impl ic i ty , s o m e t i m e s i nvoked 
f o r aesthet ic reasons, is d i f f icu l t t o c o m p r e h e n d . T h e h i s t o r y o f 
science reveáis t h a t t h e m o s t i m p o r t a n t aspect o f s imp l i c i t y is t h e 
f e r t i l i t y w h i c h i t a f fords. T h e w o r l d is n o t s imp le , b u t t r e m e n -
dous ly c o m p l e x . S impl ic i ty is n o t h i n g b u t t h e resu l t o f a d i f f icu l t 
in te l lec tua l task o f c o m p r e h e n s i o n and t h e v e r y t e r m c o m p r e h e n -
s ion al ludes t o an ar t i f ic ia l c o n c e n t r a r o n o f k n o w l e d g e . 

If w e invest ígate w h i c h t h e o r i e s have w o n p r e f e r e n c e because o f 
t h e i r s imp l i c i t y w e see t h a t t h e reasons beh ind t h e i r acceptance 
w e r e n o t e c o n o m i c o r aesthet ic , b u t dynamic . O n e t h e o r y is 
p r e f e r r e d o v e r a n o t h e r because i t is b e t t e r su i ted f o r e x t e n s i ó n 
t o u n k n o w n t e r r a i n : c o r r e s p o n d e n c e o f t h e o r y and ve r i f i ed facts, 
lógica! r e l a t i on b e t w e e n t h a t t h e o r y and t h e res t o f t h e b o d y o f 
k n o w l e d g e . A n d lastly, t h e r e is its heur is t i c va lué, t h a t is, t h e 
f e r t i l i t y o f t h a t specif ic t h e o r y vis-á-vis t h e r o t t e n f r u i t o f o t h e r 
approaches . 

In passing w e m u s t p o i n t o u t t ha t all f undamenta l i sms , be t hey 
scient i f ic , re l ig ious, aesthet ic , legal o r m o r a l , a re in fe r t i l e and even 
c o u n t e r p r o d u c t i v e , f o r i t is t h e t o t a l i t y o f d i f f e ren t o u t l o o k s 
- e x i s t i n g and p o t e n t i a l - f r o m w h i c h t h e ful l mean ing o f t h e w o r l d 
and life can be d e r i v e d . It is t h e r e f o r e n o t su rp r i s ing t h a t t h e 
c o n c e p t o f law amph ib io log ica l l y serves science and j u r i sp rudence . 

Every age may be de f ined by its science, o r by its law, as i t may 
be by its po l i t i ca l ideal o r its music , o r its aesthet ics . T h e r e is 
n o t h i n g b u t d i f f e ren t pe rspec t i ve and ways o f seeing t h e same 
sub jec t -ob jec t . W i t h t h e pa r t i cu la r i t y t h a t t h e o b s e r v e r observes 
himself . A n d t h a t a l ters t h e resu l t o f t h e o b s e r v a t i o n , falsifying i t 
in a way , falsifying t h e r i ve r o f l ife. Henee t h e scept ica l rea l ism o f 
m o d e r n man , w h o pa r t i ng f r o m t h e k n o w l e d g e o f t h e l i t t le w h i c h 
is k n o w n w i t h any ce r ta i n t y e n o r m o u s l y expands his scient i f ic 
pano rama. T h e r e is n o def in i t i ve t h e o r y o r conc lus ive law. Every-
t h i ng is o p e n k n o w l e d g e in an o p e n soc ie ty , and th is v e r y idea 
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« o p e n soc ie ty» is a l ready signif icant ly f r e i gh ted w i t h re fe rences , 
a l t hough t h e c o n n o t a t i o n s t o w h i c h I am al lud ing he re n o w are 
t i e d t o s o m e t h i n g m u c h b roade r . 

Precisely th is past m o n t h a t r i b u t e was r e n d e r e d t o René T h o m 
and his ho l is t ic c o n c e p t i o n o f k n o w l e d g e . A n d i t is o n t h a t level 
w h i c h I w o u l d l ike t o r e d i r e c t m y t r a i n o f t h o u g h t . Because I 
be l ieve t h a t all s t r u c t u r e s - b e t hey physical , i n f o r m a t i o n a l , ma-
t h e m a t i c a l , b i ochemica l , l inguist ic o r l ega l - as s t r u c t u r e s have 
s o m e t h i n g in c o m m o n , t o t h e e x t e n t t o w h i c h t h e s t r u c t u r e is 
sys temat ic , al ive. T h e app l i ca t ion o f t h e ad ject ives ar t i f ic ia l o r 
c r e a t e d t o a systemic s t r u c t u r e is i tsel f ar t i f ic ia l , de l e te r i ous , s te-
r i l iz ing. A n d I t h i n k a ce r ta in i n t e r c o m m u n i c a t i o n is poss ib le be
t w e e n t h e resu l ts and m e t h o d s o f app roach t o all sys temic s t ruc 
t u r e s . Henee w h a t f o l l o w s n o w , w h e r e I p u t f o r w a r d s o m e c o n -
s ide ra t ions o n p r e s u m e d co inc idences . Some are ma themat i ca l 
and surpr is ing . O t h e r s r e fe r t o s t imu la t ing research i n t o s t r u c t u -
ral t ypes , w h i c h f o r m e have s o m e t h i n g in c o m m o n un i t i ng b io -
chemis ts w i t h ju r i s ts and w i t h e x p e r t s o r s tuden ts o f o t h e r sc ien
t i f ic f ie lds. Fo r all sc ience is one , w i t h an in f in i ty o f o u t l o o k s . It 
is t h e c o n j u n c t i o n o f all o f t h e m , w h i c h may perhaps a l l o w us a 
t o t a l and m o r e f ru i t f u l v i e w o f each f ie ld . Th is is t h e reason w h y 
in th is e n c o u n t e r o f b iochemis ts w i t h ju r is ts , as w i t h t h e ear l ie r 
o n e o n eth ics, t h e r e shou ld be n o end t o r ec i p roca ! graf ts and 
buf fe t ing chal lenges t o t h e o t h e r sciences. T h e t r u t h is t h a t t h e r e 
a re may st ra ins o f f undamen ta l i sm - i n c l u d i n g t h e scient i f ic o n e -
w h i c h a re n o t h i n g b u t d i r e c t hei rs t o P la ton ism, as has been 
p o i n t e d o u t by A n d r é G l u c k s m a n n 3. 

A l l sc ience degenera tes if s u b m i t t e d t o p r o l o n g e d i so la t ion . C o n -
verse ly , sc ience gains in f ecund i t y and life w h e n i t in te raets w i t h 
o t h e r systems. Ma themat i cs , pa r t i cu la r l y stat is t ics and c o r r e l a -
t i ons , have o p e n e d up n e w h o r i z o n s f o r med ic ine , and specif ical ly 
f o r b i o c h e m i s t r y . Bu t t h e n e w mathemat i cs o f c o m p l e x a u t ó m a t a 
p r o b a b l y serves t o best exp la in t h e dynamics o f cel l l i fe, desp i te 
its o n l y r e c e n t c r e a t i o n (a lmos t imag ina t ion) . 

B e g i n n i n g w i t h A r e h y t a s G r e e k m a t h e m a t i c i a n s had a l r eady 
b r o u g h t t o g e t h e r all t h a t rests o n n u m b e r and magn i tude . Music 
and n u m b e r , med i c i ne and magn i tude began t o l ive in i n t e r r e l a t i o n 
w h e n p r e v i o u s l y t h e y had been rega rded as iso la ted w o r l d s . 
S o m e t h i n g s imi lar is t ak ing place w i t h sc ience t oday . Physics is 
inconce ivab le w i t h o u t ma themat i cs , ñ o r does t h e la t te r h a r b o u r 
abso lu te t r u t h s , b u t on l y ones in a ce r ta in sense redundan t . A n d 
t h e g e n o m e i tsel f is a f te r all n o t h i n g b u t a sequence o f t r i p l e t s . 

3 El undécimo mandamiento. ¿Es posible ser moral?, Spanish versión in Península, 
Barcelona, 1993. 
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w i t h a g e o m e t r i c f o r m in space. T h e r e is sti l l a G r e e k w o r d w h i c h 
can be dual ly t rans la ted as t o reason o r t o ca lcú la te4 . 

H e r e w e m u s t c o n s i d e r t h e m a j o r c o n t r i b u t i o n o f ma thema t i cs 
t o physics and t o med i c i ne itself, w h e r e i t has e n t e r e d t h e c u r r i 
c u l u m as an e x t r e m e l y useful t o o l . A n d t h e same o c c u r s w i t h t h e 
g e n o m e and law. It n o t o n l y raises n e w p r o b l e m s - s o m e t h i n g 
w h i c h law has ass im i la ted t h r o u g h o u t t h e long c o u r s e o f its 
h i s t o r y - b u t a f f o rds p laus ib le s o l u t i o n s . T h e r e l a t i o n is t h u s 
b i -un ivoca l , b i - d i r ec t i ona l . 

A l l o w m e t o m e n t i o n s o m e t h i n g w h i c h I cons ide r o f u t m o s t i n -
t e r e s t t h a t I read in W h o occupied Einstein's Office? (Ed. Regis, 
A n a g r a m a 1992, pp . 147 and f f) . 

A s f o r t h e s e l f - r e p r o d u c t i o n p rocess p e r se, le t us suppose, V o n 
N e u m a n n said, t h a t f l oa t i ng a r o u n d in t h e sea o f pieces t h e r e a re 
t w o exce l l en t cen t ra l p ieces o r axles, and t h a t t h e r o b o t - w h i c h 
is also a f loat t h e r e - needs t h e m in o r d e r t o make a c o p y o f i tself. 
Le t us also suppose t h a t t h o s e axles crash w i t h t h e sensory o rgan 
o f t h e r o b o t , w h i c h assembles t h e m . 

T h e r o b o t does th is o n e t i m e a f te r a n o t h e r , f o l l o w i n g a p r e -
establ ished p lan, and w e s o o n see a ske le ton e m e r g i n g f r o m t h e 
sea o f pieces w h e r e b e f o r e t h e r e had been n o t h i n g b u t a co l lec -
t i o n o f f l oa t ing pieces. Bu t t h e ques t i on is: w h e r e does t h e r o b o t 
ge t i ts «plan»? 

Let 's see. Since t h e r o b o t has sensory organs, i t can learn t h e 
s t r u c t u r e o f s o m e o b j e c t - o r even its o w n s t r u c t u r e - by m e r e l y 
t o u c h i n g i t , and t h e n r e c o r d i n g t h e essence o f t h a t s t r u c t u r e in 
s o m e k ind o f c o d e . It c o u l d la te r use t h a t same c o d e as a gu ide 
o r b l u e p r i n t f o r mak ing a n o t h e r v e r s i ó n o f t h e o b j e c t in q u e s t i o n . 
W i t h respec t t o t h e c o d e , V o n N e u m a n n app l ied a t o o l o f A l a n 
Tu r ing ' s , w h o had d i scove red t h a t any se t o f plans o r i ns t r uc t i ons 
c o u l d be exp ressed by means o f a b inary n o t a t i o n , t h a t is, by 
a s imple s t r i ng o f ones and ze ros . Basing h imsel f o n th is , V o n 
N e u m a n n p r o p o s e d t h a t his a u t o m a t o n use a b inary c o d e and 
d e m o n s t r a t e d t h e w a y o f mak ing a b ina ry tape w i t h t h e axles o r 
cen t ra l p ieces a f loa t in t h e s u r r o u n d i n g sea... 

O n c e t h e s t r u c t u r e o f s o m e o b j e c t w e r e w r i t t e n in c o d e in s o m e 
plan o r b l uep r i n t , i t w o u l d be easy f o r t h e a u t o m a t o n t o dup l íca te 
t h e o b j e c t desc r i bed by t h e c o d e . T h e a u t o m a t o n w o u l d read t h e 

4 In Plato: The Republic V i l , 25. Supercomputers and A n d r e w McCammon's 
so-called computat iona l biology are wo rk i ng on the genome w o r i d at Hous ton 
University 's K e r k Cen te r f o r Computa t iona l Biology in parallel w i t h Rice 
Universi ty and the Baylor Col lege of Medicine, in the same city. 
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b l u e p r i n t in t h e b inary tape , select t h e necessary e lemen ts f r o m 
t h e sea o f f l oa t ing pieces s u r r o u n d i n g i t , and t h e n assemble t h e m 
acco rd ing t o t h e b l u e p r i n t i ns t ruc t i ons . T h e resu l t shou ld usually 
be a pe r fec t c o p y o f t h e o b j e c t in ques t i on . 

Th is , o f c o u r s e , w o u l d n o t be s e l f - r e p r o d u c t i o n , unless w e ima
gine t h e a u t o m a t o n has learned its o w n s t r u c t u r e and set i t in 
c o d e in t h e b luep r i n t . In p r inc ip ie , t h e r e is no obstac le imped ing 
t h e r o b o t f r o m d o i n g so. S e l f - r e p r o d u c t i o n cou ld t h e r e f o r e ha-
ppen in t h e f o l l o w i n g manne r . First, w e have t h e k n o w n facts: t h e 
a u t o m a t o n itself, t h e sea o f pieces and t h e b luep r in t . W h a t is 
m o r e , w e have t h e mechan ism w h i c h w i l l make a c o p y o f t h e 
b luep r in t . A n d , f inal ly, w e have a c o n t r o l l i n g o rgan t h a t w i l l gu ide 
all o p e r a t i o n s , ensur ing t h e y a re ca r r i ed o u t in t h e a p p r o p r i a t e 
sequence. T h a t is w h e n t h e p rocess begins. Fo l l ow ing t h e b lue
p r i n t i ns t ruc t i ons , t h e r o b o t p icks o u t t h e pieces i t needs o u t o f 
t h e sea o f p ieces: r ig id axles, musc le par ts , r a n d o m organs and 
so f o r t h . I t ga thers s o m e th ings and separates o t h e r s . It d isposes 
o f t h e axles, o rgans and eve ry th i ng else acco rd ing t o t h e b l u e p r i n t 
i ns t ruc t i ons so t h a t t h e o b j e c t s t r u c t u r e r e p r o d u c e s t h e r o b o t ' s 
o w n s t r u c t u r e exact ly . In t h e f inal stage, t h e r o b o t makes a c o p y 
o f its o w n b l u e p r i n t and places t h e c o p y in its o f fspr ing, t hus giv ing 
r ise t o an exac t c o p y o f t h e p a r e n t r o b o t . W e have w i t nessed 
mechanica l s e l f - r e p r o d u c t i o n . 

T h e cu r i ous t h i n g a b o u t all th is is t h a t t h e w a y in w h i c h V o n 
N e u m a n n o u t l i n e d s e l f - r e p r o d u c t i o n co inc ides w i t h t h e v e r y m e t -
h o d used by m o t h e r na tu re in p e r f o r m i n g t h e same task. V o n 
N e u m a n n e luc ida ted his abs t rac t analysis o f mach ine r e p r o d u c t i o n 
in 1949, 4 years b e f o r e Francis C h c k and James W a t s o n , exp la i -
ned t h e f u n c t i o n o f t h e D N A mo lecu le . Let us recal l h e r e o u r 
N o b e l Pr ize w i n n e r Severo O c h o a . 

It t u r n s o u t t h a t D N A mo lecu les a re r e p r o d u c e d in exac t l y t h e 
same w a y t h a t V o n N e u m a n n be l ieved w o u l d have t o be d o n e 
by any se l f - r ep roduc ing mach ine . 

A s Freeman D y s o n has exp la ined in his au tob iog raphy Disturbing 
the Un/Verse: « N o w all high schoo l s tuden ts learn t h e b io log ica l 
i den t i f i ca t i on o f V o n N e u m a n n ' s f o u r i ng red ien ts» . T h e same 
a u t o m a t o n t h a t takes ca re o f dup l ica t ing t h e mach ine is t h e equ i -
va len t o f t h e cel l r i b o s o m e s , t h e par t ic les w h i c h t rans ía te genet ic 
I n f o r m a t i o n i n t o p r o t e i n mo lecu les . T h e copy ing mechan ism, t h e 
p a r t o f t h e r o b o t w h i c h makes a copy o f its o w n b luep r i n t , is t h e 
equ iva lent o f D N A and R N A p o l y m e r s , t h e substances w h i c h 
c o m b i n e nuc leo t ides ( r ig id axles) t o f o r m longer chains o f nucleic 
acids ( t he ini t ia l b inary t ape ) . T h e c o n t r o l l e r , w h i c h d i rec t s t h e 
r o b o t o p e r a t i o n s , is t h e equ iva len t o f t h e r e p r e s s o r and enhancer 
mo lecu les t h a t regú la te gene d e v e l o p m e n t so t h a t d i f f e ren t cells 
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deve lop in d i s t i nc t ways . A n d lastly w e have t h e b l u e p r i n t itself, 
w h i c h con ta ins in b inary c o d e t h e r o b o t ' s s t r u c t u r e . Th is is t h e 
equ iva len t o f t h e genet ic mater ia ls , D N A and R N A , w h i c h con ta in 
t h e genet ic c o d e . 

A c c o r d i n g t o D y s o n , «as far as w e k n o w , t h e basic design o f any 
m i c r o o r g a n i s m larger t h a n a v i rus is exac t l y l ike V o n N e u m a n n 
said i t had t o be» . 

V o n N e u m a n n even w e n t so far as t o exp la in t h e w a y e v o l u t i o n 
c o u l d t a k e place as t h e machines r e p r o d u c e d . A n increase in 
c o m p l e x i t y may c o m e a b o u t , he said, w h e n an a u t o m a t o n ' s b lue
p r i n t u n d e r g o e s a change o f s o m e k ind . Le t us imagine, f o r e x a m -
ple, an a u t o m a t o n w h i c h bumps i n t o a r ig id ax ie f l oa t ing n e x t t o 
i t in t h e sea o f pieces. If t h e ax ie s t r i kes t h e a u t o m a t o n a t t h e 
r i gh t spo t , t h e co l l i s ion c o u l d change p a r t o f t h e b luep r i n t . A n d 
t h e n , w h e n t h e r e ar r ives t h e m o m e n t o f r e p r o d u c t i o n , instead o f 
an exac t c o p y t h e a u t o m a t o n w i l l g ive b i r t h t o a m o d i f i e d ve rs i ón 
o f itself. A m u t a t i o n w i l l have been p r o d u c e d and , in th is way , 
fa i r ly p r i m i t i v e a u t ó m a t a - e q u i v a l e n t , say, t o t h e c o m p l e x i t y o f an 
a m o e b a - can give r ise o v e r t i m e t o o t h e r re la t ive ly c o m p l e x 
en t i t ies , such as man . A r t i f i c ia l a u t ó m a t a can d e v e l o p in t h e same 
w a y as na tura l a u t ó m a t a , t h a t is, jus t as animáis have deve loped . 
C o m p l e x i t y is t h e decis ive fac to r . B e l o w a ce r ta in m í n i m u m c o m 
p lex i ty , t h e a u t ó m a t a degenera ted un t i l b e c o m i n g s imp le mecha-
nisms, b u t above t h a t t h r e s h o l d , he c la ims, « t h e p h e n o m e n o n o f 
synthesis, if p r o p e r l y p r e p a r e d , can b e c o m e exp los i ve» . A ve r i t a -
ble race o f me ta l men c o u l d be p r o d u c e d w h o s e o r ig in lay in a 
co l l ec t i on o f nuts , bo l t s and o t h e r pieces jos t l i ng each o t h e r in 
a p r i m o r d i a l sea o f au tóma ta . John V o n N e u m a n n , t h e Char les 
D a r w i n o f r o b o t s . 

V o n N e u m a n n ' s analysis o f t r i d imens iona l «c i nema t i c» , t h a t is, 
m o b i l e , a u t ó m a t a was far f r o m t h e last w o r d o n a u t ó m a t a t h e o r y . 
It was , in fact , o n l y t h e beginning. Stanis law U l a m , V o n N e u m a n n ' s 
high schoo l c lassmate and la ter co l league a t Los A l a m o s , o n c e 
s u g g e s t e d t h a t J o h n n y s h o u l d i n v e s t í g a t e a b i d i m e n s i o n a l , 
chessboard - l i ke f r a m e w o r k f o r abs t rac t a u t ó m a t a . U l a m had made 
use o f a s imi lar sys tem o f g ranu la r o r «ce l lu la r» spaces t o s tudy 
crysta l g r o w t h , and V o n N e u m a n n la ter invest igated w h e t h e r a 
ce l lu lar space o f indef in i te size m i g h t be a p p r o p r i a t e f o r self-
r e p r o d u c i n g ce l lu la r au tóma ta . W h i l e r e s p o n d i n g in t h e a f f i rmat ive 
t o th is q u e s t i o n , V o n N e u m a n n c rea ted an e n t i r e n e w b ranch o f 
ma themat i cs , « t h e t h e o r y o f ce l lu lar a u t ó m a t a . » 

Stil l and al l , as G ó d e l has s h o w n , ma thema t i cs is far f r o m being 
an exac t sc ience. A s is p robab i l i t y , o r s tochast ic k n o w l e d g e . T r u e , 
i t has o f f e red med ic ine u n p r e c e d e n t e d p rospec ts in its pu rsu i t 
o f s t a t i s t i c a l c o r r e l a t i o n s . B u t as a m a t h e m a t i c s p r o f e s s o r 
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h u m o r o u s l y t o l d me , a c o r r e l a t i o n has been d e m o n s t r a t e d be t -
w e e n conse rv i ng one 's ha i r a t t h e age o f 70 and t h e absence o f 
degenera t i ve diseases. O r l iv ing in a f i r s t f l o o r a p a r t m e n t and 
su f fe r ing aphasia. C o r r e l a t i o n s s o m e t i m e s t u r n up d iscover ies 
w o r t h y o f h u m o r i s t s 5 . 

N e v e r t h e l e s s , c o m p u t e r s a re a l ready c rea t ing ar t i f ic ia l l i fe. H e r e 
in B i lbao, a t th is v e r y same Un ive rs i t y , P ro fessors A . M o r e n o 
Bergareche and J. Fernández O s t o l a z a a re w o r k i n g o n t h e fasci-
na t ing sub jec t o f ar t i f ic ia l l ife t h r o u g h t h e c o m p u t e n 

I have chosen t o speak o f n e w ma themat i cs and t h e g e n o m e in 
o r d e r t o ind ica te perspec t i ves w o r t h invest igat ing and w h i c h a re 
in fac t be ing pu rsued . B u t t h a t does n o t exhaus t sc ience's d ia logue 
w i t h t h e d ia lect ic , w i t h t h e law, w i t h e th ics, ma thema t i cs , i n fo r 
m a r o n sciences, o r w h a t is k n o w n as ar t i f ic ia l in te l l igence. T h e r e 
a re many o t h e r h o r i z o n s . Because t h e law, in t u r n , has a d i r e c t 
c o n n e c t i o n w i t h language. A l l law is language, Ross m i g h t have 
said. 

Please a l l o w m e a m i n o r excursus o n language and co l l ec t i ve o r 
s ingular pe rsona l i t y , paral le l t o persona l i sm. 

Le t m e begin w i t h a ha rd l y ques t ionab le asse r t i on : c h e m i s t r y d id 
n o t begin t o be a m o d e r n sc ience in t h e c u r r e n t sense unt i l 
Berze l ius e n d o w e d i t w i t h a universal language st i l l sub jec t , l ike 
all language, t o a p rocess o f degene ra t i on , w h i c h is w o r t h n o t i n g 
even t h o u g h o n l y tangent ia l ly . 

Fo r b io logy , language and law are exp ressed in t w o systems, 
analogical ly and digi ta l ly, b u t w i t h d i f f e ren t dens i t ies o r spheres , 
and , m o r e o v e r , i nvo lve c o m p l e x s t r u c t u r e s , m o b i l e sys tems and 
gradua l levéis o f k n o w l e d g e . 

In a d d i t i o n , all t hese f ie lds invo lve t h r e e d i f f e ren t and c lear ly dis-
c e r n i b l e levéis o f k n o w l e d g e : facts, t h e i r e x p l a n a t i o n and t h e 
analysis o f t h e p r o c e d u r e s and logic t h a t f o r m p a r t o f t h e scient i f ic 
exp lana t i on . N e v e r t h e l e s s , i t is necessary t o pass o n t o a f o u r t h 
level t h a t embraces aspects o f t h e second and t h i r d in o r d e r t o 
a t ta in g r e a t e r k n o w l e d g e . Fo r examp le : analyzing t h e p red i spos i -
t i o n o f sc ient is ts may be sal ient t o t h e p r o b l e m o f evaluat ing 
sc ient i f ic t h e o r i e s . Analys is o f t h e signif icance o f t h e c o m p o n e n t s 
may be i m p o r t a n t f o r de l im i t i ng scient i f ic i n v e s t i g a r o n f r o m o t h e r 
k i nds o f i n v e s t i g a t i o n : a t e r m may be used i n c o r r e c t l y , and 
c o r r e c t l y in a n o t h e r sc ient i f ic f ie ld . In th is case t h e r e may s o m e -

5 See lan Hacking: La domesticación del azar, Gedisa, Madr id, 1991, on infe-
rences between databases and wha t he has called the «probabi l ist ic revolu-
t i on» . 
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t imes ar ise t h e p h e n o m e n o n o f «abso lu te s imu l tane i t y» (desc r i bed 
by John Logee) . W e m i g h t in t h e same w a y establ ish a c u r i o u s 
paral le l b e t w e e n fecund e r r o r s and p r i n t i ng e r r o r s (hys ter ica l f o r 
h is to r i ca l , f o r examp le ) and genet ic abnorma l i t i es . 

Th is is t h e reason w h y n o sys tem admi t s t h e i m p o s i t i o n o f an 
ex te rna l logic, b u t o n l y t h e d e v e l o p m e n t o f a logic in te rna l t o its 
pu rposes . 

E tymo log ies a re n o t o n l y su rp r i s i ng b u t also f r e i gh ted w i t h va lua-
t i ve signif icance in t h e i r space and t i m e : « b r a v o » der ives f r o m 
pravus (ev i l ) , t h e English «si l ly» f r o m seiig (ho ly ) , and « c r e t i n » 
f r o m christianus, w h i c h w h e n i n t r o d u c e d in Russia came t o mean 
«peasant». T h e w o r d «n ice» c o m e s f r o m t h e French niais ( foo l i sh) 
w h i c h in t u r n d e r i v e d f r o m t h e Lat in nescius ( i gno ran t ) , and t h e 
d i f f e ren t mean ing o f mariscal o r condestob/e in F rench and Ital ian 
gave r ise t o a famous ly amus ing f i lm anecdo te . 

A s w i t h language, slang o r j a rgon , t h e law k n o w s o f c u s t o m s 
sontra legem o r praeter iegem and phys io logy o f ce l lu lar d i s o r d e r s . 
In legal and b iochemica l language t h e r e a re degenera t i ve diseases 
n o t caused by s o m e t h i n g de tec tab le f r o m w i t h o u t b u t by t h e 
in te rna l p e r v e r s i ó n o f a b y p r o d u c t . A t t h e b o t t o m t h e r e is a lways 
a n o r m , a syntax , w h i c h is n o t h i n g b u t s t r u c t u r e , o r as T r e n c h 
said: « G r a m m a r is t h e logic o f speech even as logic is t h e g r a m -
m a r o f reason» . 

Each language is a m a r k o f pe rsona l i t y : a Spaniard «gives a w a l k » , 
a F r e n c h m e n «does a w a l k » , and an Engl ishman «takes a w a l k » . 
A F renchman makes a t t e n t i o n , w h i l e an Engl ishmen has p e o p l e 
pay a t t e n t i o n . English ob j ec t i v i t y is ev idenced in t i m e . I d o n o t 
have years , I a m X years o í d . A n d even so i t leads i n t o i l logical 
pi t fal ls: a ch i ld o f o n e is o n e year oíd. A n d t o speak o n l y o f law, 
n o t e t h a t « respons ib i l i t y» c a n n o t be t rans la ted i n t o Spanish as 
responsabil idad, t h e English t r ans la t i on equ iva len t o f w h i c h is «Há
bil i t y» . 

W h a t is m o r e , in t h e t h r e e b r a n c h e s o f sc ience , t a k e n as a 
p o i n t o f r e f e r e n c e , t h e r e a r e losses o f mean ing : in seman t i c s 
a b o v e all in ñames and in p lace -names . La M a n c h a is d r y l and , 
A m e r i c a in C h í n e s e means beau t i fu l land ( M e i K u o ) , T e l A v i v 
is Spr ing m o u n t a i n , C u r a s a o is c u r e . M o n t e n e g r o is o n l y a 
t r a n s l a t i o n o f t h e S e r b Corne Gora o r o f t h e T u r k Cornegor, and 
B o s p h o r u s means t h e same in G r e e k as O x f o r d in Engl ish; 
Va lach ian is t h e land o f h o r s e m e n and Bel ize r e c e i v e d i ts ñ a m e 
f r o m t h e p i r a t e W a l l a c e . 

L ikewise w i t h pe rsona l ñames: G o r k y means b i t t e r , T o l s t o y fat , 
C o l u m b u s is d o v e , Machiavel l i evi l stains. 
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W o r d s also change t h e i r mean ing (as o c c u r s w i t h t h e basic ca te -
gor ies o f l aw) : p r e t t y or ig ina l ly m e a n t cunn ing , hos t and hos t i le 
de r i ve f r o m t h e same r o o t , and t h e Spanish esf>oníoso, d read fu l 
o r h o r r i d , means e x t r a o r d i n a r y in Por tuguese . 

Y e t in these t h r e e aspects ( b i ochem is t r y , language, law) , language 
is n o t on l y t h e w o r d , ñ o r h o w t h e h o w expla ins t h e w h y . W h e n 
w e say t h e d iscover ies imp ly a genu ine r e v o l u t i o n in med ic ine , 
w e a re mak ing a t r u e asser t i on . Bu t t h e g rea tes t pa r t o f t h e path 
is st i l l b e f o r e us. A n d i t is ce r ta in ly hones t t o recogn ize in t h e 
l im i ts o f k n o w l e d g e ce r ta in paral lels w i t h n o w rev i led bygone 
k n o w l e d g e . D o e s n ' t t h e a f f i rma t ion t h a t aspi r in b locks e r y t h r o -
poiesis have s o m e t h i n g in c o m m o n w i t h o r paral le l t o t h e s leep-
induc ing ac t i on o f s leeping pills? N o b o d y k n o w s w h y f o r su re . O r 
w h y ce r ta in c h r o m o s o m e t r i p l e t s cause a degenera t i ve disease. 

Th is re la t iona l un ión o f sciences mani fests i tsel f in t h e cause ef fect 
cr is is w h i c h physics was perhaps t h e f i r s t t o de tec t . I r e m e m b e r 
having read many years ago t h a t t h e N o r t h A m e r i c a n psycho log is t 
W i l l i a m James had made a s imi lar asser t ion w i t h respec t t o t h e 
j o y laughter o r c r y ing sadness re la t i on . Bra in b io log is ts t o d a y 
speak o f se l f - induced b io feedback as a so lu t i on t o many everyday 
physio log ica l p r o b l e m s af fect ing all pe rsons . I ge t t h e sense t h a t 
s o m e t h i n g s imi lar o c c u r s in t h e s t r u c t u r e o f t h e g e n o m e and o f 
t h e law, h o w e v e r d is tan t t h e y may appear in t e r m s o f scient i f ic 
k n o w l e d g e . 

A n e w t h e o r y , if i t is va l id , w o u l d eventua l ly in f luence legal d o c 
t r i n e and henee case law, and thus end up being re f l ec ted in 
pos i t i ve law, i ts o r ig ins s o m e t i m e s d r o p p i n g f r o m v i e w in t h e 
p rocess . W i t h t h e g e n o m e , w e k n o w w h a t i t is, and s o m e t i m e s 
h o w i t acts, b u t n o t w h y . T o be specif ic, w h y , f o r examp le , does 
t h e same genet ic de fec t deve lop i n t o a disease in s o m e cases b u t 
n o t in o t h e r s , in appa ren t v i o l a t i on o f e t io log ica l de te rm in i sm? Le t 
us n o t f o r g e t t h a t e t i o l ogy is t h e search f o r t h e aitia o f t h e cause 
itself. 

I r respec t i ve o f t h e o u t e r casing - t a l l o r s h o r t , t h i n o r fat , o íd o r 
y o u n g - t h e g e n o m e po in t s t o w h a t is p e r m a n e n t , t o t h a t w h i c h 
remains a f te r t h e secondary is s t r i p p e d away. Some th ing s imi lar 
o c c u r s in l inguist ics and law. It is n o t in t h e w o r d s - e t y m o l o g y -
w h e r e fami ly re la t ionsh ips a re f o u n d , b u t in t h e sys tem (syntax 
b e f o r e lex i cón) w h e r e such re la t ions and l inguist ic and legal f am i -
lies a re t o be f o u n d . O r p u t d i f fe ren t ly : g e n o m e invest igat ion 
bears s imi lar i t ies w i t h l inguist ic and legal invest igat ion. A n d i t was 
in t h e l inguist ics o f th is cen tu r y , a l though p r i o r t o t h e second half 
w h i c h is t h e e ra o f genet ic inves t iga t ion , w h e n t h e d i f f e ren t ia t i on 
o f syníogmo, noemo and íexema o c e u r r e d . A n d t h e r e is a c o m m o n 
n o r m - A u s g l e i c h - and a s ingular i ty - S p a l t u n g - as re la t ive in t h e i r 
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de f i n i t i on as a re t h e n o r m s o f t h e «s tanda rd» human g e n o m e . It 
may r igh t l y be asked w h e t h e r such a s tandard real ly ex is ts o r , as 
I be l ieve, if i t is an in te l lec tua l stat is t ical c r e a t i o n , s o m e t h i n g un -
rea l . T h e r e is an o íd saying w h i c h goes : « Y o u may pa in t a t iger , 
b u t y o u w i l l o n l y paint i ts sk in , n o t its bones» . 

Man has leng thened t h e d imens ions o f his k n o w l e d g e , w i d e n e d 
t h e f requenc ies o f t h e v is ib le and t h e audib le , o f smel l , t o u c h , b u t 
t o d a y he is a w a r e ( re la t ive ly) t h a t perce ivab le rea l i t y depends o n 
t h e i n s t r u m e n t s w h i c h he h imse l f c rea tes . T h i s b r o a d e n s ^he 
synergy o f f r o n t i e r k n o w l e d g e and science's re la t iv iz ing synthesis. 

I t is e m e r g e n t science w h i c h p r o v o k e s t h e cr is is o f soc ie ty , t h e 
awareness t h a t w h a t came b e f o r e is n o l onger adequa te w h i c h 
makes t h e f o u n d a t i o n s o f soc ie ty c reak . Bu t w h a t th is sc ience - i n 
th is case g e n o m e genet ics (sit venia v e r b o ) - poses, t o g e t h e r w i t h 
u n e x p e c t e d so lu t i ons t o genet ic diseases and un imag ined vistas t o 
all med ica l sc ience, is a hear ten ing h o u r o f a hope fu l l i fe. W h e r e 
n e w k n o w l e d g e does n o t clash w i t h bel iefs o r t o u c h o f s t o r m s 
o f ex is ten t ia l anguish. I t is n o t a m a t t e r o f suppress ing f u n d a m e n -
ta l isms b u t r a t h e r o f o v e r c o m i n g and in tegra t ing t h e m , w h i c h 
f r us t r a tes t h e bonum vivere o f t h e classics ( t o w h i c h I r e c o m m e n d 
w e r e t u r n f o r t h e y a re surpr is ing ly c lose t o us) and harvests t h e 
g r e a t e r pa r t o f ph i l osophy - o f sc ience, o f law, and o f v a l ú e s - o f 
t h e m isadven tu rous l y n a m e d p o s t - m o d e r n i t y 6. 

In law, g e n o m e science en te rs w i t h n e w ques t ions , ranging f r o m 
f r e e w i l l as a f o u n d a t i o n o f law i tsel f (legal a c t i o n - r e a c t i o n ) t o 
pe rsona l pr ivacy, w i t h c o m m e r c i a l , íabour , and e m p l o y m e n t i m -
p l ica t ions, and t h e leg i t imacy o f ce r ta in f o r m s o f genet ic enginee-
r ing . These a re f undamen ta l issues, w h i c h law - o r classical j u r i s -
p r u d e n c e - is a l ready a c c u s t o m e d t o accep t ing as givens. T h e his-
t o r y o f law, as a sys tem and as a sc ience, in a ce r t a i n v e r y pecul iar 
sense is an incessant pos ing o f eth ica l and social chal lenges by t h e 
sciences conven t i ona l l y cal led na tura l and by po l i t i ca l and e c o n o -
mic sc ience. A l l ass imi la ted by t h e law, in an undef inab le sequence 
o f chal lenges and responses. These responses have u n d e r g o n e t h e 
same p rocess as sc ience, d iscard ing t h o s e so lu t i ons w h i c h p r o v e 
inef fect ive, ar t i f ic ia l o r s te r i le , o r u l t ima te l y i n c o n g r u o u s w i t h t h e 
social c o n t e x t in w h i c h law is insta l led as a c o n v e n t i o n a l so l u t i on . 
W h i l e t r u e t h e r e is a cons ide rab le iner t ia l res is tance in t h e law, 
th is is m o r e t r u e f o r its c o m p o n e n t ca tegor ies , s o m e t i m e s c o n -
s ide red as t h e u n m o v a b l e pieces o f t h e legal ed i f ice, t han f o r t h e 
sys tem's genera l f o u n d a t i o n s . A s was ins ight fu l ly o b s e r v e d by 
C h e s t e r t o n , w h a t is essent ial dwe l l s in t h e smal l val leys, n o t in 
t h e t o w e r i n g peaks. It is in t h e m i n o r detai ls w h e r e w e can see 

6 Roseman, Pauline Marie: Post-modem/sm and The Social Sciences, Insights, In-
roads and Intrusions, Pr inceton Universi ty Press, 1992. 
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h o w w e l l s o m e t h i n g is su i ted t o its pu rposes . W e are all capable 
o f m a j o r dec is ions, b u t f e w can bear t h e coun t less m i n o r i n c o n -
ven iences w h i c h nou r i sh life in soc ie ty . 

Perhaps t h e t i m e has f inal ly c o m e t o r e c o n s i d e r n o t t h e g rea t 
f o u n d a t i o n s o f law, b u t t h e w h o l e o f t h o s e legal ca tegor ies , in 
o r d e r t o address t h e n e w , u n p r e c e d e n t e d ques t i ons b e f o r e us. 
T r u e , t h e legal sys tem has w h a t Pascal t e r m e d souplesse d'esprit. 
A n d if no t , le t us f ind o u t w h a t is m e a n t by, say, pa ten t and t h e 
signif icance i t has had in language and in law. Th is ab i l i ty t o dis-
soc ia te r e f e r e n t - r e f e r r e d o r u l t íma te signif icance is i n h e r e n t t o 
law and its ca tegor ies , w h i c h i n c o r p o r a t e s t h e techn iques o f se-
m i o t i c s a long t h e t ra i l b lazed by M o r r i s and Pierce. 

A n d I am sure t h a t even as eth ica l cons ide ra t i ons o f t h e g e n o m e 
gave r ise t o a f r u i t f u l e n c o u n t e r , so t o o w i l l th is w o r k s h o p w h i c h 
br ings ju r i s ts face t o face w i t h g e n o m e k n o w l e d g e . 

W e ju r i s ts k n o w m u c h a b o u t s c o r n f o r basic sc ience. It has been 
e x p e r i e n c e d by t h o s e o f us w h o began w i t h t h e basics la te r t o 
pass o n t o t h e legal e x p e r i e n c e . W h a t was in i t ia l ly s c o r n e d has 
b e c o m e mate r ia l and, paradox ica l l y , been c o n v e r t e d i n t o a k ind 
o f legal f undamen ta l i sm , s o m e t h i n g ind isputab le , w h e n i t was in i 
t ia l ly s c o r n e d and t h e n la ter d i spu ted . T h a t mate r ia l has f inal ly 
been t r a n s f o r m e d - a n d t h e w o r d t r a n s f o r m was neve r b e t t e r 
u s e d - i n t o s o m e t h i n g basic and substant ia l . Examples t o th is ef fect 
a re p lent i fu l a m o n g t h o s e o f us invo lved in t h e admin i s t ra t i ve 
b ranch o f law. 

In t h e e n t i r e t r e a s u r e c h e s t o f k n o w l e d g e w h i c h w e c o n v e n -
t i o n a l l y cal i sc ience , i t is i m p o r t a n t t o d i s t i ngu i sh f r o m t h e 
o u t s e t b e t w e e n k n o w l e d g e f r o m w i t h o u t and k n o w l e d g e f r o m 
w i t h i n t h e h u m a n be ing . I t is in t h e f o r m e r w h e r e t h e s u p e r i o -
r i t y o f m a n and t h e a b y s m sepa ra t i ng h i m f r o m o t h e r species 
can be m o s t c l ea r l y seen . Sc ient i f i c k n o w l e d g e c o n t e m p l a t e s 
m a n o b s e r v i n g h i m f r o m w i t h o u t as if t h e o b s e r v e r had n o t h i n g 
t o d o w i t h t h e af fa i r . Law , o n t h e o t h e r h a n d , as I w i l l pe rhaps 
s u c c e e d in m a k i n g c l e a r f u r t h e r ahead , c o n t e m p l a t e s m a n in 
c o m m u n i t y w i t h o t h e r s , t h a t is, f r o m w i t h i n , c o n v e n t i o n a l l y t o 
o b t a i n a leve l o f w e l l b e i n g ( o r if o n e p r e f e r s , an absence o f i l ls 
and losses o f i nd i v idua l l i b e r t y p r o v o k e d by o t h e r s ) , b u t f r o m 
w i t h i n . T h i s d i s t i n c t i o n is o f p i v o t a l i m p o r t a n c e f o r c la r i f y ing 
t h e i m p a c t o f sc ience o n law, in such issues as f r e e w i l l , t h e 
poss ib le p r e s e n c e o f d e t e r m i n i s m in law, w h i c h w o u l d e l im ína te 
c r i m i n a l law, a n d , in g e n e r a l , al l c o n v e n t i o n s ( w h i c h a r e n o t h i n g 
b u t t h a t , p u r é c o n v e n t i o n s ) o f w h a t is necessary w i t h i n e th i cs . 
Rea l i t y has b e c o m e a m e r e g a m e o f i tsel f . T h e r e is o n l y a r t i f i 
c ial r ea l i t y o r h y p e r - r e a l i t y . 
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Sciences, in t u r n , sp l i t o r may be conven t i ona l l y sp l i t i n t o p u r é 
k n o w l e d g e - c o g n i z a n t s c i e n c e s - o r pract ica l k n o w l e d g e f o r spe-
cif ic pu rposes : t he rapeu t i c , d iagnost ic , specif ic t r e a t m e n t s , e tc . 
O n e and o t h e r a re separa ted by a razo r ' s edge, f o r t h e la t te r ' s 
ex is tence w o u l d be un l i ke ly w i t h o u t t h e f o r m e r . A l t h o u g h i t does 
in fac t ex is t , henee m y consc ious use o f t h e t e r m un l ike ly and 
n o t imposs ib le . A l l med ica l sc ience, f r o m Ga len o r H i p p o c r a t e s 
o r Paracelsus o r Vasal lo , par ts f r o m emp i r i ca l o b s e r v a t i o n , n o t 
f r o m basic sc ience. N o t t o m e n t i o n o r i en ta l med ic ine , based m e -
re ly o n in corpore nobile expe r i ences o f t h e t o r t u r e s o f p r i sone rs 
c o n d e m n e d t o dea th , o r t h e poss ib i l i ty o f v o l u n t a r y b io feedback . 
V e r y d i f fe ren t , as can be seen, f r o m basic sc ience in t h e w e s t . 
Re fe r r ing a lways t o E u r o p e , t r u e , t o such a degree t h a t w e judge 
all o t h e r c u l t u r e s as « e x - E u r o p e a n » , w i t h an egocen t r i c o u t l o o k 
t h a t t i m e has pa t ien t l y d e b u n k e d . In t h e cu l tu ra l r ea lm , perhaps 
because sc ient is ts , and d o c t o r s in par t i cu la r , a re st i l l sw ing ing back 
and f o r t h b e t w e e n smi les and a p r i o r i dismissals. N e w g e n o m e 
k n o w l e d g e br ings w i t h i t a t u g - o f - w a r b e t w e e n w h a t has been 
ancest ra l ly accep ted and t h e n e w p rospee ts . X e n o p h o b i a is n o w 
expl icab le as s o m e t h i n g i r r a t i ona l , i l l ic i t , c o u n t e r t o t h e v e r y na-
t u r e o f th ings. C r o s s - f e r t i l i z a t i o n impl ies a genet ic i m p r o v e m e n t , 
o r perhaps w o r s e n i n g , as t h e case may have i t , b u t s o m e t h i n g 
scient i f ical ly s u p e r i o r t o endogamy . 

Je remy E. B ishop and Michae l W a l d h o l z ' s b o o k te l ls t h e s t o r y o f 
t h e m o s t amazing scient i f ic s t o r y o f o u r t i m e : t h e a t t e m p t t o d r a w 
t h e genet ic map o f t h e h u m a n body , t o l óca te w i t h i n t h e i n t r i ca te 
g e n o m e sequences t h o s e abno rma l i t i e s respons ib le f o r deadly 
dys func t ions . T h e r e a re m o r e t han 3,000 genet ic diseases w h i c h 
have res is ted t h e e f fo r t s o f t r a d i t i o n a l med ic ine , because t h e cau
se c o m e s n o t f r o m w i t h o u t b u t f r o m w i t h i n t h e p e r s o n . A n d t h e 
v e r y p a r a d o x t h a t v i ruses - w h i c h t h e W o r l d Hea l t h O r g a n i z a t i o n 
says a c c o u n t f o r o n e t h i r d o f all v is i ts t o t h e d o c t o r and w h i c h 
t h e r e c e n t N o b e l Pr ize w i n n e r L e d e r b e r g has classif ied as man's 
on ly real c o m p e t i t o r s f o r m a s t e r y o f t h e p l a n e t - a re t h e v e c t o r s 
o f genet ic man ipu la t i on f o r t h e r a p e u t i c pu rposes . Fo r t h e evi l o r 
t r u t h o f e v e r y t h i n g t h a t ex is ts is re la t ive , and th is is t r u e n o t on l y 
in med ic ine . 

In all t h e ques t ions w e p u t t o law o r t h e legal sys tem, w e m u s t 
be a w a r e t h a t w e w i l l o n l y o b t a i n answers w h i c h a re s lanted 
( f r o m t h e s t a n d p o i n t o f t h e q u e s t i o n e r ) and re la t ive . T h e f i r s t 
ad jec t ive seems c lear . T h e second needs s o m e r e f i n e m e n t . If w e 
ask w h a t is g lucose, t h e a n s w e r w i l l be - s h o u l d b e - d i f f e ren t 
acco rd ing t o t h e c o n t e x t in w h i c h t h e ques t i on is asked. If a 
c h e m i s t r y p r o f e s s o r asks his s tuden t , t h e c o r r e c t a n s w e r w o u l d 
p resumab ly be i ts chemica l f o r m u l a . T h e a n s w e r w o u l d be d i f fe
r e n t if t h e q u e s t i o n is asked o f a d iabet ic pa t ien t by his d o c t o r , 
o r o f a ch i ld by his e l e m e n t a r y schoo l t eacher . 
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T h e re la t i v i t y o f ques t ions mani fests i tsel f in t h e m o s t obv i ous o f 
áreas: in a r i t h m e t i c . 

A popu la r scient i f ic w r i t e r r ecen t l y gave t h e f o l l o w i n g examp le o f 
th is asser t i on : 

«Suppose w e say 2 + 2 = an in teger . T h e a n s w e r w o u l d be 
c o r r e c t , w o u l d n ' t it? O r suppose w e say 2 + 2 = an even in teger . 
I t w o u l d be even m o r e c o r r e c t . 

If t h e t eache r w a n t s t h e m t o give 4 as an answer , and does n o t 
w i s h t o d is t ingu ish b e t w e e n t h e d i f f e r e n t i n c o r r e c t a n s w e r s , 
w o u l d n ' t t h i s suppose unnecessary l im i ts o n c o m p r e h e n s i o n ? 
Suppose t h e ques t i on is h o w m u c h is 9 + 5 and t h e s t u d e n t 
answers 2? W o u l d n ' t he be r id i cu led and t o l d t h e r igh t answe r is 
9 + 5 = 14? If he is t h e n t o l d t h a t 9 h o u r s have passed since 
m idn igh t and t h a t i t is t h e r e f o r e 9 o ' c l ock , and he is asked w h a t 
t i m e w i l l i t be in 5 h o u r s , t h e s t u d e n t answers saying 14 o ' c l ock , 
because 9 + 1 5 = 14, w o n ' t he be c r i t i c i zed and t o l d t h a t i ts t w o 
o 'c lock?. A p p a r e n t l y , in th is case t h e c o r r e c t answe r is 9 + 5 = 2. 

O r suppose o n c e again t h a t t h e s t u d e n t says 2 + 2 = I I b u t 
b e f o r e t h e t e a c h e r can send h i m h o m e w i t h a n o t e f o r his pa ren ts 
t h e s t uden t adds: 

- In base 3 o f c o u r s e . 

T h e s t uden t w o u l d be r igh t . H e r e is a n o t h e r examp le . T h e tea 
che r asks w h o was t h e 4 0 t h p res iden t o f t h e U n i t e d States? T h e 
s t uden t rep l ies, t h e r e was n o n e , teacher . 

- W r o n g , says t h e teacher . Reagan was t h e 4 0 t h p res ident . 

- N o way , says t h e s tuden t . I have h e r e a l ist o f all t h e persons 
w h o have been p res i den t o f t h e U n i t e d States acco rd ing t o t h e 
C o n s t i t u t i o n s ince W a s h i n g t o n t o Reagan, and t h e r e a re on l y 
39, t h e r e f o r e 4 0 t h p res iden t does n o t ex is t . 

- A h , repl ies t h e teacher , b u t G r o v e r C leve land served t w o n o n -
consecu t i ve t e r m s . T h e f i r s t f r o m 1885 t o 1889 and t h e second 
f r o m 1893 t o 1897. H e was t h e 2 l s t and 2 4 t h p res iden t . So 
Reagan is t h e 3 9 t h p e r s o n t o ho ld t h e p res idency and a t t h e 
same t i m e t h e 4 0 t h p res iden t .» 

Science advances by re la t iv iz ing its resu l ts . I t has been said t h a t 
w e l ive in N e w t o n ' s physics, w i t h Einstein's re la t i v i t y b u t w i t h t h e 
m o r a l i t y o f F rankens te in . Because t h e advances o f sc ience a re 
re la t ive , un id imens iona l and n o t p rogress ive in t h e i r en t i r e t y . A n d 
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w e m u s t recogn ize these facts if w e w ish t o have a p r o p e r s ta r t ing 
po in t . 

W h e n s o m e o n e asks w h e t h e r w e ' r e h o m e a lone and w e answer 
tha t , yes, w e are a lone, w e d o n o t mean t o say t h a t t h e d o o r m a n 
o r maid o r o u r fami ly a r e n ' t t h e r e , because w h a t w e real ly w a n t 
t o say is t h a t t h e r e is n o v is i t o r t h a t o u r t i m e is f r ee . 

A s can be seen in th is and many o t h e r examples , t h e qua l i ty and 
c o n t e x t o f t h e ques t i on , shapes t h e a n s w e r in a c o n v e n t i o n a l way 
w h i c h n o researche r (b iochemis t , l inguist o r j u r i s t ) shou ld f o r g e t 
o r i gnore , save a t t h e r i sk o f abso lu t iz ing t h e answers and henee 
r e n d e r i n g t h e m meaningless. 

A s an i n t r o d u c t i o n t o t h e sub jec t and its legal aspects t h e r e is 
perhaps n o b e t t e r place t o s ta r t t han t h e de f in i t ions set d o w n by 
t h e European Par l iament . 

A s ear ly as M a r c h I 6 t h 1989 t h e European Par l iament a d o p t e d a 
r e s o l u t i o n o n t h e legal and eth ica l p r o b l e m s o f genet ic manipu la-
t i o n ( OJ [Off iciai j ou rna l o f the European Communit ies] 96 , A p r i l 
I 7 t h 1989, p. 165). 

Regu la t ion o f these áreas w i t h i n t h e EEC began w i t h t h e C o u n c i l 
r e c o m m e n d a t i o n o n reg is te r ing w o r k in w h i c h r e c o m b i n a n t D N A 
is used {OJ 2 3 1 , July 2 l s t 1982, p. 15), f o l l o w e d by t h e p roposa l 
f o r a C o u n c i l d i r ec t i ve o n In te rna t iona l reléase i n t o t h e e n v i r o n -
m e n t o f genet ica l ly mod i f i ed o rgan isms ( D o c u m e n t C O M 88 , 160, 
D e c e m b e r I 4 t h 1988). T h e r e also ex is ts t h e 1988 p r o p o s e d d i 
rec t i ve o n t h e l ibera l iza t ion o f genet ica l ly m o d i f i e d o rgan isms, and 
t h e C o u n c i l Dec i s ión o f June 2 6 t h 1990 a d o p t i n g a specif ic t e -
chno log ica l research and d e v e l o p m e n t p r o g r a m m e in t h e specif ic 
f ie ld o f heal th and insofar as conce rns t h e h u m a n g e n o m e . 

T h e European Par l iament has an In te rna t iona l c o m m i s s i o n char-
ged w i t h evaluat ing t h e e v o l u t i o n o f human g e n o m e research and 
genet ic eng ineer ing . Many c o u n t r i e s have t h e i r o w n such nat ional 
commiss ions . 

N o t w i t h s t a n d i n g t h e i r pa r t i ng p r inc ip ie o f f r e e d o m o f scient i f ic 
Invest igat ion, all these d o c u m e n t s u n d e r s c o r e human d ign i ty as a 
l im i t t o such invest iga t ion . Scienti f ic p rogress is t o be n o t de ta ined 
b u t legally regu la ted . 

A c c o r d i n g t o t h e European Par l iament , genet ic inves t iga t ion mus t 
m e e t t h e f o l l o w i n g r e q u i r e m e n t s : 

a) Such research shall have as its so lé p u r p o s e t h e we l l be ing o f 
t h e i n te res ted par t ies and be based o n t h e f ree dec is ión o f 



Introduction 61 

t h e same, w h o , if t h e y so reques t , shall be no t i f i ed as t o t h e 
resu l ts . 

b) G e n e t i c analysis shall n o t be used f o r pu rposes o f negat ive 
s e l e c t i o n o f gene t i ca l l y undes i rab le t r a i t s o r t o estab l ish 
gene t i c s tandards (eugenesia) . A r e c o m m e n d a t i o n by t h e 
A s s e m b l y o f t h e C o u n c i l o f Eu rope ind icates t ha t : « T h e r ights 
t o life and t o human d igni ty , w h i c h a re p r o t e c t e d by an ie les 
2 and 3 o f t h e European C o n v e n t i o n o n H u m a n Rights, imp ly 
t h e r i gh t t o i nhe r i t a genet ic p a t t e r n w h i c h has n o t been 
genet ica l ly m o d i f i e d in an ar t i f ic ia l w a y » . 

Th is decis ive conc lus ión has been cal led i n t o q u e s t i o n and is 
n o w o p e n t o deba te insofar as i t impl ies a p r o h i b i t i o n o f 
genet ic e n h a n c e m e n t o f o f fspr ing, pa r t i cu la r l y f r o m t h e nega
t i ve s tandpo in t , t h e r i gh t t o n o t i n h e r i t sc ient i f ical ly d e t e c t e d 
and remed iab le genet ic defeets. 

c) T h e p r inc ip ie o f t h e i n te res ted par ty 's persona l se l f - de te rm i -
na t i on is s u p e r i o r t o any e c o n o m i c cons ide ra t i ons o f t h e 
hea l th -care sys tem. A l l pe rsons have t h e inal ienable r i gh t t o 
k n o w o r t o n o t k n o w t h e i r genes. 

d) G e n e t i c mapp ing may on l y be p e r f o r m e d by p r o p e r l y t r a i ned 
pro fess iona ls . T h e s to rage and eva lua t ion o f genet ic data by 
g o v e r n m e n t o r p r íva te bod ies is p r o h i b i t e d , as such data 
c o u l d be used if r isk g r o u p s w e r e iden t i f i ed b e f o r e h a n d . T h e 
data m u s t t h e r e f o r e be con f iden t ia l . 

ej G e n e t i c s t ra teg ies m u s t n o t be p r o m o t e d as so lu t i ons t o 
social p r o b l e m s . G e n e t i c i n f o r m a t i o n is n o t by i tsel f suf f ic ient 
t o d e t e r m i n e human charac te rs , w h i c h a re also af fected by 
e x t e r n a l f ac to r s such as upbr ing ing , e n v i r o n m e n t and fami ly . 

Lastly, t h e data m u s t be re l iab le, re fe r t o specif ic cl inical 
s i tua t ions , and be o f i m m e d i a t e medica l use t o t h e i n te res ted 
par t ies . 

f) In February o f th is year an o b j e c t i o n was f i led t o t h e pa ten t 
w h i c h t h e E P O ( E u r o p e a n Pa ten t O f f i c e ) had issued t o 
H a r v a r d Un ive rs i t y ' s o n c o - m o u s e o r cáncer m o u s e . T h e sa
m e has o c e u r r e d m o r e recen t l y w i t h t h e app l i ca t ion f i led by 
t h e Spanish I C E M A (Reso lu t i on 0 2 4 9 / 1 9 9 3 ) . 

A l l th is has d e m a r c a t e d t h e f ie ld o f genet ic k n o w l e d g e and genet ic 
eng ineer ing . But t h e r e a re o t h e r add i t iona l ques t ions t o address 7. 

7 Cf. Sáenz Gi l , Rubén: Manipulación genética y Parlamento Europeo [Genetic 
manipulat ion and the European Parl iament], ££C News. 
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1. G e n e t i c e n g i n e e r i n g and m a p p i n g m u s t a i m t o i m p r o v e 
w o r k i n g c o n d i t i o n s and neve r t o d i sc r im ina te against e m p l o -
yees w i t h d e t e c t e d genet ic r isks. 

2 . G e n e t i c analyses may on l y be used w i t h a c o u r t o r d e r o r 
d u r i n g jud ic ia l p roceed ings . T h e y a re admiss ib le as ev idence 
in p a t e r n i t y sui ts and c r im ina l p roceed ings , b u t a re n o t a d 
miss ib le as t h e basis f o r charac te r i s t i cs o r behav io ra l pecu l ia-
r i t ies . 

3. G e n e t i c eng ineer ing requ i res t h e c o n s e n t o f t h e i n t e res ted 
pa r t y and a f avou rab le r i sk -bene f i t analysis. Th is l im i t a t i on 
po in ts t o t h e fac t t ha t : 

- T r a n s f e r r e d genet ic mater ia l is sti l l u n c o n t r o l l a b l e as t o 
p o i n t o f i n s e r t i o n as w e l l as h e r e d i t a r y t ransmiss ib i l i t y o f 
t h e c o r r e c t i o n . 

- Func t iona l d i s o r d e r s may be p r o d u c e d . 

- T h e r e t r o v i r u s e s used as v e c t o r s may p r o v e t o be o n c o -
genic. 

- T h e t issue-spec i f ic i ty o f t h e v e c t o r r e t r o v i r u s c a n n o t be 
gua ran teed . 

- T h e h u m a n e m b r y o m u s t be gua ran teed p r o t e c t i o n o f its 
genet ic i den t i t y . H e r e t h e d e m a r c a t i o n b e t w e e n i den t i t y 
and p a t h o l o g y is pa r t i cu la r l y de l ica te . It is j o i n t l y i n c u m b e n t 
o n sc ient is ts and ju r i s ts t o d e l i m i t t h e po ten t i a l con f l i c ts . 

- C l o n i n g m u s t be p r o h i b i t e d . A l l pe rsons have t h e r i gh t t o 
t h e l r un ique and un repea tab le iden t i t y . 

- P r o d u c t i o n o f so-ca l led «ch imeras» consists in t h e fus ión 
in a single e m b r y o o f « t o t i p o t e n t » cells f r o m genet ica l ly 
d i s t i nc t e m b r y o s d u r i n g ear ly cel l d iv is ión . H u m a n d ign i ty 
seems i n c o m p a t i b l e w i t h t h e p r o d u c t i o n o f ch imeras . 

4 . T h e A p r i l lO th 1972 a g r e e m e n t o n t h e p r o h i b i t i o n o f deve -
l o p m e n t , p r o d u c t i o n and s to rage o f bac te r io log ica l and t o x i c 
w e a p o n s and o n t h e i r d e s t r u c t i o n shou ld be b r o a d e n e d t o 
t h e po ten t i a l b io log ica l w e a p o n s app l ica t ions o f genet ic eng i 
neer ing . 

5. In v i e w o f t h e p r o l i f e r a t i o n o f genet ic research cen t res , t h e 
European Par l i ament has ind ica ted t h e need f o r t h e i r c o n t r o l 
and secur i t y . Regula t ions shou ld be set d o w n f o r t h e man i 
p u l a r o n o f pa thogen ic m i c r o o r g a n i s m s and g e r m s , and f o r 
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t h e i r c lassi f icat ion, by degree o f hazard, as we l l as f o r t h e 
ce r t i f i ca t i on o f t h e researchers w o r k i n g w i t h said o rgan isms. 

T h e r e a re t w o p r o p o s e d D i rec t i ves o n t h e need t o c u r b t h e 
l ibera l iza t ion o f genet ica l ly mod i f i ed organ isms unt i l safety 
ru les a re set d o w n . B o t h p roposa ls a re f r o m 1988. 

6. Lastly, w e st i l l d o n o t k n o w t h e ecologica l consequences o f 
e n v i r o n m e n t a l re léase o f gene t i ca l l y m o d i f i e d o r g a n i s m s , 
w h i c h may eventua l ly d e s t r o y na tura l ecosys tems, give r ise 
t o n e w diseases, o r t r ans fe r t o man genet ic t ra i t s i n t r o d u c e d 
in animáis o r p lants. A c c o r d i n g t o t h e European Par l iament , 
t h e safeguarding o f l ife and hea l th d e m a n d t h e a d o p t i o n o f 
special p r o t e c t i v e measures . 

Th is is t h e t r o u b l i n g pano rama o f legal conce rns in t h e European 
C o m m u n i t y , w i t h respec t t o p re l im ina ry p recau t ions and ove r -
sight ru les. 

Even m o r e i m p o r t a n t t han these ru les, w h i c h may be regarded 
as no m o r e t han p rov i s iona l , is t o ver i fy and debate t h e impac t 
o f g e n o m e k n o w l e d g e o n t h e legal sys tem. 

If t h e legal system's response t o t h e ques t ions p r o m p t e d by t h e 
human g e n o m e does n o t c o n t r i b u t e t o so lu t ions , t h e n t h e law 
i tself is pa r t o f t h e p r o b l e m and t h e e n t i r e legal sys tem m u s t be 
r e c o n s i d e r e d . 

T i m e , t ha t g rea t d e v o u r e r o f all t h a t ex is ts , also swa l l ows sc ien-
t i f ic k n o w l e d g e and, w i t h i n law, obscu res t h e h o w and w h y o f its 
i ns t i tu t ions and legal ca tegor ies . These r e s p o n d e d in t h e i r day, 
n o w r e m o t e in m o s t cases, t o t h e chal lenge response dia lect ic 
w h i c h is t h e d r i v ing f o r c é o f l ife. T h e search t o f ind t h o s e r o o t s 
c o n t r i b u t e s in g rea t pa r t t o re la t iv iz ing w h a t is cons ide red by us 
as ax iomat i c in t h e legal sys tem, if i t is t ha t such a t h i ng as 
i n c o n t r o v e r t i b l e scient i f ic o r social ax i oms exists. For examp le , in 
l inguist ics i t is ha rd t o f ind t h e o r ig in o f t h e w o r d c/oo, so o f t en 
used by Ital ians, and its c o n n e c t i o n w i t h schiavo, an exp ress ion o f 
cou r tesy . I persona l l y bel ieve l inguist ics bears m o r e resemblance 
t o legal s t r u c t u r e than w e m igh t have ini t ia l ly t h o u g h t . T h e l in -
guist ic atlases resemb le t h e g e n o m e map w i t h o u t ever be ing as 
ins tan taneous and ind iv idua l ized. Exactness requ i res t i m e , and 
t i m e is t h e d e s t r ó y e r o f all poss ib i l i ty o f def in i t ive maps. D o e s 
s o m e t h i n g s imi lar n o t o c c u r in law? W e m igh t also ask b ioche -
mists w h e t h e r such paral leis ex is t in t h e i r sc ience; w h e t h e r t h e r e 
exists s o m e u n k n o w n l ink b e t w e e n w i l l and g e n o m e . T h e be-
hav iou r o f genet ic abno rma l i t i es w h i c h in stat ist ics appear as 
e x o r b l t a n t in t h e cause ef fect c o n n e c t i o n (e t io logy pa tho logy ) , 
w h i c h shou ld i nexo rab l y be c o r r e l a t i o n I, and are n o t in stat ist ical 
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t e r m s , poses i m p o r t a n t p r o b l e m s . T h e excep t i ona l , t h e inexp l ica
ble and t h e unrevea led have escaped t h a t s ta rk sc ru t i ny t o w h i c h 
sc ience w ishes t o lead us. 

Th is asser t ion po in ts t o w h a t I said b e f o r e a b o u t t h e cause ef fect 
c o n n e c t i o n be ing scient i f ical ly ques t ionab le in all f ie lds. In m y al lu-
s ions t o t h e re la t i v ism o f o u r scient i f ic k n o w l e d g e , I w o u l d l ike 
t o m e n t i o n a t h o u g h t w h i c h paradox ica l l y enough was raised by 
a w e l l - k n o w n h u m o r i s t . W h e n w e laugh at t h e si te o f b a c k w a r d 
peop les beat ing t h e i r d r u m s t o chase away evi l sp i r i ts , w e d o n o t 
real ize h o w m u c h they resemb le us w h e n w e t r y t o ge t o u t o f a 
t raf f ic j am by sound ing t h e h o r n . 

T h e in te rna l c o n n e c t i o n s o f t h e legal edi f ice can on ly be tes ted 
w h e n o n e o f its non-c r i t i ca l s tones, say, impu tab i l i t y , is changed. 
T h e c u r r e n t legal sys tem has surv ived t w o mi l lenn ia w i t h o u t in 
t e rna l f r ac tu res . It has on l y rep laced , and v e r y subt ly , i ts language 
and , gradual ly , i ts c o m p o n e n t pieces. These have c o m e t o make 
up a n e w s t r u c t u r e , b u t leaving t h e ro les o f each s tone and each 
i ns t i t u t i on u n t o u c h e d . 

T h e d e v e l o p m e n t and h i s t o r y o f t h e law may be graphica l ly de-
p i c ted , as in te rna l l y i t obeys a r e c e n t e n t r o p y , an incessant inges
t i ó n o f t h e science, po l i t i cs , e c o n o m i c s , and eth ics preva i l ing at 
each h is to r i ca l m o m e n t . Law has k n o w n h o w t o adap t i tself t o 
eve ry age. L ike semio t i cs o r any o t h e r science, law has i ts ano -
mal ies, e r ra ta , iner t ias , b o r r o w i n g s w h i c h c a n n o t be r e t u r n e d 
w i t h o u t be ing inva l idated, its ex te rna l un in te l l ig ib i l i ty and i n c o m -
pleteness. T h e v e r y idea o f pa ten t , disease, w i l l , capaci ty , pain, 
damages, de fec t , l iabi l i ty w i l l have d i f f e ren t signif iers and signif i-
cances and re fe ren ts , depend ing o n t h e c o u n t r y , p e r s o n , e ra and 
t i m e . 

Th is enhances and test i f ies t o t h e s t r u c t u r a l s im i la r i t y b e t w e e n 
t h e t h r e e l inguist ic, legal and b iochemica l app roaches I have high-
l igh ted. A n d in add i t i on t o these t h e r e is a n o t h e r mathemat i ca l 
pe rspec t i ve , st i l l largely u n e x p l o r e d , w h i c h can fu rn i sh unp rece -
d e n t e d and u n f a t h o m e d so lu t ions . 

Suppose f o r a m o m e n t t h a t w e have o b t a i n e d t h e e n t i r e skeletal 
s t r u c t u r e o f t h e g e n o m e and, m o r e o v e r , t h a t w e k n o w t h e func-
t i o n o r p u r p o s e o r consequences - w h i c h e v e r y o u p r e f e r - o f each 
c o m b i n a t i o n o f t h e c o m p o n e n t nuc leo t ides o f n o t jus t a c h r o m o -
s o m e b u t o f t h e w h o l e g e n o m e . Th is sti l l f u tu r i s t i c p r o s p e c t is 
s imi lar t o t h a t facing ju r i s ts t o t h e e x t e n t t h a t w e k n o w t h e 
g o v e r n i n g n o r m s - a l l t h e c iv i l , c o m m e r c i a l , f iscal, admin is t ra t i ve , 
Eu ropean C o m m u n i t y and local n o r m s - t h a t regú la te all act iv i t ies 
ca r r i ed o n by c i t izens. T h e n w e - sc ien t i s t s , ju r i s ts o r b i o c h e m i s t s -
w o u l d k n o w t h e cond i t i ons , in t h e w i d e s t sense, o f behav iou r 
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adap ted t o t h e ru les , o p t i m i z e d o r s tandard ized ru les , acco rd ing 
t o w h a t aspect o f human ac t i on w e cons ide r . 

I w o u l d te l l b i ochemis ts t h a t a j u r i s t has s o m e t h i n g t o say f r o m 
th is f u t u r e perspec t i ve , because i t is a l ready p resen t b e f o r e us. 
W e k n o w , o r can k n o w , t h e legal c o n d i t i o n s o f any c o n d u c t . Th is , 
in s h o r t , is t h e mean ing o f t h e legal ce r t a i n t y w h i c h a r t i c le 9 o f 
t h e Spanish C o n s t i t u t i o n preaches. But i t p reaches in a dese r t . 

W e may d o away w i t h cáncer , degenera t i ve diseases and c a r d i o 
vascular a i lments , b u t un t i l human c o n d u c t is changed by m o r a l 
e d u c a t i o n , t h e y w i l l be rep laced by dea th f r o m w a r and v io lence . 
Th is p r e d i c t i o n comes n o t f r o m m e b u t f r o m t h e W H O in its 
la test annual r e p o r t . 

Henee t h e i m p o r t a n c e o f iaw and e th ics , t h e reason f o r these 
c o l l o q u i u m s w h i c h b r ing t o g e t h e r such seemingly d ispara te f ields 
o f k n o w l e d g e . 

In c o n c l u s i ó n , all ju r is ts begin w i t h t h e legal case, g o o n t o d o c 
t r i n e and t h e legal sys tem, and end up w i t h t h e ph i l osophy o f Iaw, 
t o perhaps c o n c l u d e w i t h t h e t h e o l o g y o f Iaw. Th is may also be 
t h e c o u r s e f o l l o w e d by b io log is ts . For n o w I c o n f o r m mysel f t o 
having raised ques t ions , pa radoxes and perspec t ives , perhaps o b -
v ious ones . T o o t h e r s I w i l l leave t h e answers , w h i c h I am sure 
w i l l be e x t r e m e l y i n te res t i ng g iven t h e ca l ib re o f t h e par t i c ipants . 

I c ióse all th is w i t h an apo logy f o r having de l i ve red a t a l k m u c h 
c lose r t o M a l d e n b r o t ' s mosaics than t o t h e ru les o f Car tes ian 
d iscourse . 





ROOTS OF CONTROYERSY: ORIGINS OF THE 
HUMAN GENOME PROJECT 

Roben M, Cook-Deegan 

Physician a t t h e Ins t i tu te o f Med ic ine , N a t i o n a l A c a d e m y o f 
Sciences, W a s h i n g t o n , D C . U n i t e d States o f A m e r i c a . 

T h e H u m a n G e n o m e P ro jec t was b o r n o f techno log ica l i nnova-
t i o n . It s t a r t ed as t h e i ndependen t ideas o f t h r e e indiv iduáis t o 
de r i ve a sequence o f D N A in t h e human c h r o m o s o m e s , and t h e n 
became a c o n c e r t e d p r o g r a m t o p r o d u c e t h r e e k inds o f genet ic 
maps. In 1984 and 1985, R o b e r t S inshe imer and Rena to D u l b e c c o 
came u p o n t h e idea o f sequenc ing t h e human g e n o m e . T h e y r e -
ached t h e same conc lus i ón via qu i t e d i f f e ren t r o u t e s , l inked on l y 
by p r o x i m i t y in t i m e and res idence in Ca l i fo rn ia . Late in 1985, 
Char les DeL is i , w o r k i n g f o r t h e D e p a r t m e n t o f Energy ( D O E ) , 
came u p o n t h e idea y e t a t h i r d t i m e , and he was in a pos i t i on t o 
t ransía te t h e idea i n t o a g o v e r n m e n t research p r o g r a m . O n c e t h e 
D O E p r o g r a m was launched, r iva l ry b e t w e e n D O E and t h e N a 
t iona l Ins t i tu tes o f Hea l t h ( N I H ) p r o p e l l e d t h e g e n o m e p r o j e c t t o 
t h e f r o n t pages o f Science, Nature, and m a j o r newspapers , and set 
i t o n a c o u r s e t o w a r d seemingly pe rpe tua l c o n t r o v e r s y . 

T h e ini t ial idea was t o sequence t h e g e n o m e , b u t th is p r e s u p p o -
sed s o m e p r i o r goals - v a r i o u s genet ic maps, inc lud ing t h o s e f o r 
o rgan isms w h o s e genet ics w e r e b e t t e r u n d e r s t o o d and t h a t w e r e 
m o r e amenab le t o e x p e r i m e n t than humans. T h e g e n o m e p r o j e c t 
was rede f ined b e t w e e n 1986 and 1988 t o e m b r a c e t h r e e techn ica l 
goals. T h e f i r s t a m o n g these is a genet ic l inkage map t o enable 
t h e t rac ing o f i nhe r i t ance t h r o u g h human pedigrees. T h e second 
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ob jec t i ve is a set o f physical maps t o fac i l i ta te t h e d i r e c t e x a m i -
na t i on o f D N A , by p r o d u c i n g o r d e r e d co l l ec t i ons o f c l o n e d D N A 
f ragmen ts t h a t can be used t o s tudy c h r o m o s o m a l reg ions. These 
ob jec t i ves , m e n t i o n e d a t f i r s t as s tepp ing s tones t o t h e c o m p l e t e 
g e n o m i c sequence, in t h e v i e w o f s o m e w i l l u l t ima te l y p r o v e t o 
have been m o r e useful t o c o m p l e t e t han t h e or ig ina l p r i m a r y goal 
o f c o m p r e h e n s i v e sequenc ing I n f o r m a t i o n . T h e t h i r d k ind o f map, 
m o s t c losely re la ted t o t h e concep tua l o r ig ins o f t h e p r o j e c t , is 
D N A sequence I n f o r m a t i o n suf f ic ient t o e x p e d i t e t h e s tudy o f 
genes and o t h e r fea tu res o f in te res t . 

I t was c lear f r o m t h e o u t s e t t h a t t o a t ta in these techn ica l goals, 
t h e g e n o m e p r o j e c t needed t o acqu i re resou rces . T h e main ar-
g u m e n t f o r t h e g e n o m e p r o j e c t r es ted o n an a r g u m e n t a b o u t t h e 
c o m m o n s : t h a t a c o n c e r t e d e f f o r t t o c o n s t r u c t t o o l s f o r human 
genet ics w o u l d acce lera te medica l research and r e d u c e its u l t ima-
t e cos t ; a shared r e s o u r c e was m o r e valuable t han d ispara te and 
u n c o o r d i n a t e d e f fo r ts . In th is sense, t h e g e n o m e p r o j e c t was a 
road -bu i l d i ng p r o j e c t f o r genet ics , i tself c o m i n g t o t ake c e n t e r 
stage in b iomed ica l research . T h e unde r i y i ng p rem ise was t ha t 
genet ics was b e c o m i n g a fast t r a c k t o f ind cu res , means o f p r e -
v e n t i o n , and b e t t e r t r e a t m e n t s f o r many diseases. Bu i ld ing an 
i n f r a s t r u c t u r e t o s u p p o r t th is e f fo r t , by c o n s t r u c t i n g maps syste-
mat ical ly , w o u l d benef i t all research . Th is ra t iona le bu i l t u p o n t h e 
a rgumen ts f o r b iomed ica l research pu rsued so successful ly since 
W o r l d W a r II, res t ing o n t h e valué o f research t o c o m b a t disease 
and re l ieve suf fer ing. T h e g e n o m e p ro jec t ' s t w o d is t inc t i ve fea tu 
res w e r e t h a t ( I ) i t was a imed n o t a t a pa r t i cu la r disease, b u t 
exp l i c i t l y p r o m i s e d t o make research o n many d i s o r d e r s faster 
and less cost ly , and (2) t h e idea came n o t f r o m a d isease-o r ien ted 
advocacy g r o u p bu t f r o m t h e scient i f ic c o m m u n i t y . Th is tes t i f ied 
t o t h e en larg ing scale o f t h e b iomed ica l research e n t e r p r i s e , n o w 
suf f ic ient ly large t o m e r i t its o w n i n f r a s t r u c t u r e p r o j e c t and suf-
f i c ien t ly p o w e r f u l t o secure fund ing f o r i t . 

In add i t i on t o t h e disease ra t iona le , t h e g e n o m e p r o j e c t p r o m i s e d 
t o f o s t e r t e c h n o l o g y d e v e l o p m e n t . T e c h n o l o g y d e v e l o p m e n t be-
came a p rocess goal in add i t i on t o t h e mapp ing goals. T e c h n o l o -
gical i nnova t i on was necessary t o at ta in t h e mapp ing goals at a 
reasonable cos t and in a reasonable t i m e . O n c e e m b r a c e d , h o -
w e v e r , t e c h n o l o g y d e v e l o p m e n t t o o k o n a life o f i ts o w n , n o w 
c e n t e r e d in t e c h n o l o g y po l icy , r a t h e r than sc ience po l icy . In th is 
case, t h e d i s t i nc t i on had b i te . 

T e c h n o l o g y d e v e l o p m e n t became inevi tably l inked t o t e c h n o l o g y 
t rans fe r , and henee t o in te l lec tua l p r o p e r t y p r o t e c t i o n . W h i l e 
sc ience m igh t adhe re t o In te rna t iona l n o r m s - w i t h its ideáis o f 
data shar ing, re lent less pu rsu i t o f t r u t h , and a single In te rna t iona l 
s tandard o f e x c e l l e n c e - t e c h n o l o g y po l i cy f o u n d a m o r e natura l 
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h o m e a m o n g nat ional is t ic e c o n o m i c asp i ra t ions . T h e g e n o m e p r o -
jec t was p r e s e n t e d t o po l i c y -make rs as, in par t , a r o a d t o ec o 
n o m i c compe t i t i veness in b i o t echno logy . Th is ra t iona le can be 
f o u n d in debates t h a t led t o g e n o m e p ro jec t s in t h e U n i t e d States, 
U n i t e d K i n g d o m , Italy, Japan, t h e f o r m e r Sov ie t U n i o n (and sub-
sequent ly , Russia), t h e Eu ropean C o m m u n i t y , France, and Canadá. 

T h e a t t e m p t t o s t radd le t h e fence b e t w e e n sc ience and t e c h n o -
logy led d i r ec t l y t o con f l i c t b e t w e e n t h e mapp ing goals and t e c h -
no logy t r ans fe r goals. Map I n f o r m a t i o n is useful o n l y t o t h e e x t e n t 
t h a t i t is c o m p r e h e n s i v e and w i d e l y avai lable. Maps save e f f o r t 
on l y if t h e i r I n f o r m a t i o n is accura te , c o m p l e t e , and f ree ly shared , 
so t h e c o n s t r u c t i o n p rocess need n o t be r e p e a t e d . Eff iciency de
r ives n o t on ly f r o m e c o n o m i e s o f scale and techno log ica l i nnova-
t i o n , b u t also f r o m avo id ing unnecessary w o r k . Bu t if t h e p rocess 
o f map c o n s t r u c t i o n is p r o p r i e t a r y , he ld t o be a nat iona l e n d e a v o r 
w h o s e e c o n o m i c f ru i t s a re t o be p icked local ly, t h e n shar ing data 
endangers t h e nat iona l i n t e res t unt i l t h e in te l lec tua l p r o p e r t y has 
been l o c k e d up. A t t h e leve! o f In te rna t iona l sc ience po l icy , th is 
p resen ts a t r u e p r l sone r ' s d i l emma: all c o u n t r i e s a re b e t t e r o f f if 
all I n f o r m a t i o n Is shared , b u t each c o u n t r y has d o m e s t i c p r o p r i e 
t a r y i n te res ts t h a t can endanger c o o p e r a t l o n . 

Some have a rgued t h a t pa ten ts a re n o t p r o b l e m a t l c , because data 
can be shared as s o o n as patents are f i led. O n e need n o t ho ld 
t h e I n f o r m a t i o n as a s e c r e t o n c e a pa ten t app l i ca t lon Is f i led . 
W h i l e It Is t r u e t h a t pa ten ts d o n o t necessar i ly h i nde r data-sha-
r ing a f te r pa ten t app l ica t ions a re f i led, t h e d i l e m m a remains be-
cause each na t l on re ta ins an incent ive t o t r y t o s take its c la im 
ear ly , lest It sacr i f ice its e c o n o m i c In te res t . W h e n t h e A m e r i c a n 
W e s t was o p e n e d In t h e m i d - l 8 0 0 s , o n e o f t h e m a j o r f o r ces was 
a ques t f o r go ld . G o l d rushes repea ted ly washed across m idd le 
A m e r i c a t o w a r d t h e Rock ies and Ca l i fo rn ia . Each p e r s o n cou ld 
f i le o n l y l im i ted land clalms f o r m inera l r ights o n t h e land s taked, 
and n o c la im was t o be a w a r d e d unless a m ine ra l valué was 
p r o v e n . Th is d id n o t s t o p the go ld rushes '. 

1 John Wesley Powell , w h o ult imately headed the first mission-or iented scien
ce agency in the US Federal Government , was wise enough t o see immediately 
that the t rue constraining resource in the Amer ican W e s t was water , and 
access t o it the key t o development. He urged policies t o allocate access 
rationally, but this f lew in the face of the prevailing ideology and, m o r e im-
por tant ly , the mining, ranching, farming, and rai lroad interests already beco-
ming a major presence. He was ult imately deposed as head of the US Geo-
logical Survey by Senator Wi l l i am Stewart, a W e s t e r n Senator. Wal lace Steg-
ner described Stewart in Beyond the Hundredth Meridian: «Robust, aggressive, 
content ious, na r row, self-made, impat ient of " theor is ts " , i r r i ta ted by abstract 
principies, a Nevada lawyer, miner, Indian-kil ler; a f ixer, a get ter -done, an 
indefatigable manipulator around the whiskey and cigars, a dragón whose cave 
was the smoke-f i l led r o o m , Big Bill Stewart was one t o delight a caricaturist 
and depress a patriot.. . He believed in W e s t e r n "deve lopment " , and he be-
lieved in the r ight of men -h imse l f among t h e m - to get r ich by this "deve-
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T h e paral le l t o g e n o m e research is unmis takab le . Each na t i on has 
an incen t i ve t o invest i ts r esou rces so as t o secure a s t r o n g 
pa ten t pos i t i on in an i n te rna t i ona l c o m p e t i t i o n . T h e on l y w a y t o 
d o th is is t o d i r e c t a research s t ra tegy t o l ock up gene pa ten ts 
f i r s t - a go ld rush f o r in te l lec tua l p r o p e r t y r a t h e r t h a n m in ing 
c la ims. T h e danger is n o t on l y i n te rna t i ona l f r i c t i o n , b u t was te , 
f o m e n t i n g t h e k ind o f dup l i ca t i on n o w o c c u r r i n g w i t h s o m e c r o p 
plants, w h e r e i n d e p e n d e n t g r o u p s a re i ndependen t l y c o n s t r u c t i n g 
maps, b u t m o s t l ikely o n l y t h e f i r s t g r o u p t o c o m p l e t e such a map 
w i l l reap t h e fu l ! r e w a r d s o f in te l lec tua l p r o p e r t y p r o t e c t i o n . T o 
t h e e x t e n t t h a t t hese e f fo r t s a re paid by taxpayers in t h e va r ious 
c o u n t r i e s i nvo l ved , o n l y t h o s e res id ing in t h e w i n n i n g c o u n t r y w i l l 
have made t h e w i s e i nves tmen t . T h e r e a re pol i t ica l stakes in 
losing, and t hus po l i t i ca l dangers in pu rsu ing a c o o p e r a t i v e s t ra 
tegy, desp i te t h e o b v i o u s was te o f ove ra l l r esou rces . 

T h e h is tó r i ca ! paral le l is n o t c o m p l e t e , h o w e v e r . T h o s e pu rsu ing 
t h e c la ims a re n o t p o o r and s t ruggl ing p r o s p e c t o r s , b u t d e v e l o p e d 
nat ions w i t h b r o a d e r i n te res ts and s t r o n g scient i f ic t r a d i t i o n s . 
M o r e o v e r , t h e y a re re la t ive ly f e w in n u m b e r and have an o p p o r -
t u n i t y t o c ra f t i n t e rna t i ona l ag reemen ts t o a c c o m m o d a t e d ispara
t e po l i cy goals he ld in metas tab le t e n s i ó n - a des i re f o r i n t e r n a 
t i ona l shar ing o f valuable genet ic data o f bene f i t t o all and nat iona l 
in te res ts in e c o n o m i c compe t i t i veness . A n d t h e t e r r i t o r y t o be 
c la imed is vast and re la t ive ly u n e x p l o r e d . Unless pa ten t law is a 
less f lex ib le i n s t r u m e n t t han i t has p r o v e d t o be in t h e past, t h e r e 
shou ld be t r easu res t o be f o u n d f o r many decades, n o m a t t e r 
w h o f i r s t d r a w s t h e maps o r puts to l lga tes across t h e t ra i l heads. 
If in i t ia l c la ims a re t o o b r o a d , w e can be c o n f i d e n t t h a t c leve r 
lawyers w i l l e n d e a v o r t o o b l i t é r a t e t h e m ; if ear ly pa ten ts b e c o m e 
obstac les t o i m p o r t a n t social goals, inc lud ing c o m m e r c e and pu r -
sui t o f k n o w l e d g e , t h e n c o u r t s w i l l f ind a w a y t o m a n e u v e r a r o u n d 
t h e m . 

C o n c e r n f o r h o w t h e I n f o r m a t i o n resu l t i ng f r o m gene mapp ing 
w o u l d be used, and h o w t h e t o o l s o f genet ic t e c h n o l o g y w o u l d 
be e m p l o y e d , led t o a second m a j o r p rocess goal in a d d i t i o n t o 
t e c h n o l o g y d e v e l o p m e n t - a n inspec t ion o f t h e e th ica l , legal, and 
social imp l i ca t i ons o f g e n o m e research . Pursu i t o f th is ob jec t i ve 

l opment" .» Powell 's fate in 1894 suggests a tantalizing parallel t o the fate of 
D r W a t s o n . In an i ronlc tw is t , I sent the pages f r o m Stegner's biography of 
Powell t o W a t s o n early In 1988, when rumors f i rst f loated that he might head 
up the N I H genome program. Watson 's response (in a gentle paraphrase): «I 
k n o w Washington 's a dangerous place. I'll need help». «By a tw is t o f fate, D r 
W a t s o n was similarly o u t d o w n by polit ical intr igue, when he came a c ropper 
at the hand o f N I H D i r e c t o r Bernadine Healy. The focus o f content ion-gene 
patents. He resigned as d i rec to r of the N I H genome center in 1992. W h e r e 
Powell identi f ied wa te r as the Wes t ' s crit ical scarce resource, W a t s o n recog-
nized genes as the precious commodi t ies bur ied in the genetic wi lderness». 
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spawned a research p r o g r a m t o ant ic ípate t h e ha rmfu l uses o f 
genet ic i n f o r m a t i o n , t o ame l i o ra te these adverse impacts , and t o 
p r o m o t e benef ic ial app l ica t ions. Th is p r o g r a m o n t h e e th ica l , so 
cial, legal, and e c o n o m i c aspects o f g e n o m e research was u n p r e -
ceden ted in m a j o r scient i f ic o r techn ica l p ro jec t s , b u t caught ho ld 
in eve ry c o u n t r y and o rgan iza t ion t ha t c ra f ted a g e n o m e p r o j e c t 
save t h e U n i t e d K i n g d o m . Th is m o v e m e n t t o w a r d social r e s p o n -
sibi l i ty was read by s o m e as a cynical p loy t o buy of f t h e c r i t i cs , 
o r as a p r e e m p t i v e s t r i ke t o p r o t e c t t h e sof t h is to r ica l unde rbe l l y 
o f human genet ics - i t s assoc ia t ion w i t h eugenics and racial hygie-
ne. 

T h e c h e q u e r e d h i s t o r y o f A m e r i c a n and Br i t i sh eugenics and Naz i 
racial hygiene haun ted even t h e ear l ies t publ ic discussions o f t h e 
g e n o m e p r o j e c t . C o n c e r n s a b o u t misuse o f genet ic t es t i ng and 
d is regard o f p r íva te genet ic data sur faced as t h e p r o j e c t was f i r s t 
discussed a m o n g M e m b e r s o f Congress and t h e i r staffs. W h i l e D r 
W a t s o n d id n o t con fe r w i t h his supe r i o r s b e f o r e announc ing his 
i n t en t i on t o set aside a f r a c t i o n o f t h e budge t f o r «e th ics» , he d id 
f o l l o w t h e lead o f t h e t w o 1988 po l i cy r e p o r t s t h a t a t t e n d e d t h e 
b i r t h o f t h e g e n o m e p r o j e c t in t h e U n i t e d States - o n e by t h e 
Na t i ona l Research C o u n c i l and t h e o t h e r by t h e Of f i ce o f T e 
chno logy Assessment . These r e p o r t s , and t h e i r analogs in o t h e r 
coun t r i es , recogn ized t h e special sensi t iv i t ies s u r r o u n d i n g genet ic 
data a b o u t ourse lves , and n o t e d t h e i m p o r t a n c e o f exp l i c i t a t t e n -
t i o n t o t h e po ten t i a l f o r genet ic d i sc r im ina t i on , breaches o f p r i -
vacy, s t igmat i za t ion , and o t h e r ha rmfu l ef fects o f genet ic i n f o r m a 
t i o n . Establ ishing a research p r o g r a m t o pu rsue these issues was 
a logical s tep, r e m a r k a b l e less because i t was t aken than because 
n o o t h e r p r o g r a m had t aken i t be fo re . 

A decade and a half ear l ie r , t h e b iomed ica l research c o m m u n i t y 
c o n f r o n t e d t h e u n k n o w n publ ic heal th effects o f r e c o m b i n a n t 
D N A research . T h e t r ans i en t se l f - imposed m o r a t o r i u m and v igo-
r o u s deba te b o t h inside and ou ts ide sc ience signaled a r e c o g n i t i o n 
t ha t b io logy , and specif ical ly mo lecu la r genet ics , had consequences 
b e y o n d its b o r d e r s . T h e deba te a b o u t t h e w i s d o m o f t h a t m o r a 
t o r i u m is sti l l qu i t e act ive, and t h e r e a re hear t fe l t c r i t i c i sms o n 
b o t h sides st i l l , b u t i t is nonethe less c lear t h a t t h e deba te was 
a b o u t sc ient is ts ' social respons ib i l i t ies . T h e es tab l i shment o f an 
ELSI research p r o g r a m f o r t h e US g e n o m e e f fo r t , o r m o r e p r e -
cisely t w o sepára te b u t c o o r d i n a t e d p r o g r a m s u n d e r D O E and 
N I H , was a d i f f e ren t response t o a s imi lar p r o b l e m . Ra the r than 
a m o r a t o r i u m t o e l imínate a po ten t i a l publ ic heal th r isk ( o f u n 
k n o w n magn i tude ) , t h e po l icy was t o m o u n t a paral le l e f f o r t t o 
f e r r e t o u t t h e consequences o f scient i f ic p rogress and techn ica l 
app l i ca t ion , in i t ia ted b e f o r e much o f t h e n e w k n o w l e d g e was dis-
c o v e r e d and b e f o r e t h e n e w techno log ies and t h e i r app l ica t ions 
became r o u t i n e l y available ou ts ide scient i f ic l abo ra to r i es . T h e dif-
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f e r e n t response is in p a r t due t o t h e d i f f e ren t na tu re o f t h e r isks. 
R e c o m b i n a n t D N A was fea red t o be a means t o p r o d u c e nove l 
con tag ión w i t h i m m e d i a t e heal th consequences ; t h e r isks associa-
t e d w i t h genet ic i n f o r m a t i o n w e r e ( in genera l , a l t hough n o t in 
eve ry case) less i m m e d i a t e , and t h e harms m o r e social t han m e 
dical . 

T h e b i r t h o f ELSI p r o g r a m s may be un ique t o human genet ics , o r 
perhaps i t is an a r t i fac t o f a b r o a d e r r enego t i a t i on o f t h e social 
c o n t r a c t s u p p o r t i n g research in all f ie lds, o r a t least all b iomed ica l 
research . T h e fac t t ha t t h e t r e n d caught o n in so many c o u n t r i e s 
suggests t h a t t h e same t r e n d preva i led w o r l d - w i d e , n o t jus t in 
N o r t h A m e r i c a , Eu rope , o r As ia. Because all t h e p r o g r a m s w e r e 
s ta r t ed a r o u n d t h e same t i m e , and because all w e r e f ocused o n 
g e n o m e research , w e c a n n o t y e t te l l if o t h e r , d i f f e ren t research 
p r o g r a m s w i l l be s imi lar ly e x p e c t e d t o address t h e i r social i m -
pacts. I t c o u l d t u r n o u t t h a t t h e g e n o m e p r o j e c t was m e r e l y n e w 
in t h e late I980s and ear ly I990s , and became b u t t h e f i r s t e x a m -
ple, w i t h o t h e r s s o o n t o f o l l o w . It is ce r ta in ly plausible t h a t in 
f o r m a t i o n sc ience, nuc lear f us ión , energy resea rch , and many 
o t h e r f ields have as many eth ica l , socia l , and legal impac ts t ha t 
c o u l d be s imi lar ly addressed. O r t h e g e n o m e p r o j e c t may rema in 
un ique in a t t end ing t o its social and eth ica l rami f i ca t ions . 

W h e t h e r t h e G e n o m e P ro jec t remains a lone o r is j o i n e d by o t h e r 
ELSI p r o g r a m s in o t h e r áreas, I bel ieve t ha t t h e ex is t ing research 
p r o g r a m in t h e U n i t e d States, at least, is i n c o m p l e t e . If th is is a 
g rand po l i cy e x p e r i m e n t , i t is missing an ing red ien t . T h e p u r p o s e 
o f t h e US p r o g r a m was n o t on l y t o pu rsue k n o w l e d g e a b o u t t h e 
uses and abuses o f genet ic i n f o r m a t i o n , w h i c h its in fus ión o f cash 
and p r o g r a m d i r e c t i o n has cer ta in ly succeeded in do ing , b u t t o 
f o r m ú l a t e po l i cy o p t i o n s t o p r o m o t e benef i ts and fo res ta l l harms. 
T h e US p r o g r a m has, t o date , issued t w o po l i cy s ta temen ts , o n e 
o n i m p l e m e n t a t i o n o f a US law t o p r e v e n t d i sc r im ina t i on against 
t h e disabled and t h e o t h e r o n p i l o t t es t i ng o f sc reen ing p r o g r a m s 
f o r cyst ic f ib ros is (CF) mu ta t i ons . 

T h e ELSI W o r k i n g G r o u p ' s s t a t e m e n t o n t h e an t i - d i sc r im ina t i on 
law, t h e A m e r i c a n s w i t h Disabi l i t ies A c t o f 1989, had n o app re -
ciable impac t . Th is does n o t mean i t was n o t w o r t h do ing , bu t 
t h a t i t d id n o t succeed. T h e second s ta temen t , o n p i l o t t es t i ng o f 
C F screen ing , led t o a n e w research p r o g r a m t h a t w i l l a l m o s t 
ce r ta in ly i m p r o v e nat iona l po l icy. Th is p r o g r a m w o u l d a l m o s t ce r 
ta in ly n o t have been s ta r t ed as ear ly bu t f o r t h e i n t e r v e n t i o n 
associated w i t h t h e g e n o m e p ro jec t , and so th is po l i cy i n t e r v e n 
t i o n can be c o n s i d e r e d a success. T h e d i f fe rence may be t h a t t h e 
C F p i l o t tes t ing p r o g r a m was w i t h i n t h e p r o v i n c e o f N I H , w h i l e 
i m p l e m e n t i n g t h e A m e r i c a n s w i t h Disabi l i t ies A c t was hand led by 
a sepára te p a r t o f t h e bureaucracy . These t w o ELSI W o r k i n g 
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G r o u p po l i cy in i t ia t ives a re i m p o r t a n t and shou ld n o t be d i scoun -
t e d , b u t g iven t h e magn i tude o f t h e research p r o g r a m and t h e 
w i d e s p r e a d r e c o g n i t i o n t h a t t h e r e are ser ious po l i cy ques t ions t o 
address , these t w o br ie f s ta temen ts d o seem sl im pick ings. 

Th is c r i t i c i sm is n o t i n t ended as f i nge r -po in t i ng . I am a m o n g t h o s e 
f i nge red , as a m e m b e r o f t h e ELSI w o r k i n g g r o u p t h a t advises 
N I H and D O E . Rather , I m e r e l y p o i n t o u t t h a t t h e r e is an i m 
p o r t a n t gap t o f i l l . T h e US p r o g r a m has s t rugg led since its incep-
t i o n t o d i scove r a way t o d o m o r e in t h e po l i cy rea lm . T h e 
in t r icac ies o f bu reauc racy have t h w a r t e d a b o l d e r a p p r o a c h , and 
t h e i n h e r e n t d r i ve t o s u p p o r t m o r e research w i t h its academic 
cons t i t uency , r a t h e r t han t o pu rsue ser ious po l i cy analysis w i t h 
its less ce r ta in o u t c o m e and m o r e f rac t i ous cons t i t uency , has n o t 
led t o a s o l u t i o n . It may be t h a t t h e s o l u t i o n is b e y o n d t h e c o n t r o l 
o f t h e G e n o m e P ro jec t itself, and w i l l r e q u i r e d i r e c t i n t e r v e n t i o n 
f r o m Cong ress o r high up in t h e execu t i ve b ranch . 

A c r o s s t h e A t l an t i c , in t h e U n i t e d States, t h e r e is m u c h ta l k again 
o f a nat iona l b ioe th ics c o m m i s s i o n o r an eth ics adv iso ry b o a r d 
t o he lp gu ide b iomed ica l research . Several mode l s have been p r o -
posed , and o n e o r m o r e o f these m igh t serve t o p lug t h e gap, o r 
at least a t t e m p t t o d o so. T h e US N a t i o n a l C o m m i s s i o n f o r t h e 
P r o t e c t i o n o f H u m a n Subjects o f B iomed ica l and Behav iora l Re
search f u n c t i o n e d successful ly f r o m 1974-1978. T h e Ethics A d v i 
s o r y B o a r d o p e r a t e d f r o m 1978-1980. T h e Pres ident 's C o m m i s 
s ion f o r t h e Study o f Ethical P rob lems in Med ic ine and B iomed ica l 
and Behav iora l Research, t h e m o s t r e c e n t and perhaps t h e best 
k n o w n US b ioe th ics c o m m i s s i o n , ex is ted f r o m 1980-1983. These 
w e r e all successful mode l s o f po l i cy analysis. T h e news is n o t all 
g o o d . Several m o r e r e c e n t expe r iences suggest t e m p e r e d o p t i -
m i s m may be p r u d e n t . 

Several a t t e m p t s t o deal w i t h b ioe th ics at t h e nat iona l level fai led 
in t h e late I980s . T h e B iomed ica l Ethics A d v i s o r y C o m m i t t e e , a 
c o m m i s s i o n answer i ng t o a congress iona l b o a r d , d ied in 1989, 
caught in a po l i t i ca l c ross f i re o v e r t h e ques t i on o f a b o r t i o n . T w o 
o t h e r e f fo r t s t o deal w i t h m a t t e r s o f b iomed ica l research and 
eth ics also fai led du r i ng th is p e r i o d . A n N I H panel t h a t c o n s i d e r e d 
t r ansp lan ta t i on o f fetal t issues made r e c o m m e n d a t i o n s t h a t w e r e 
pushed aside, and an a t t e m p t t o re-estab l ish an Ethics A d v i s o r y 
B o a r d also fel l s h o r t . I t is possib le t h a t A m e r i c a n po l i t i cs have 
p e r m a n e n t l y po i soned t h e w e l l , mak ing a nat iona l f o r u m imprac -
t ica l . I am an o p t i m i s t , h o w e v e r , and bel ieve t h a t w e w i l l f i nd a 
w a y t o sustain r i g o r o u s analysis o f nat iona l po l i cy issues raised by 
g e n o m e research . 

O v e r t h e n e x t several days, w e face a task even m o r e daun t ing 
in s o m e ways than t h a t facing a nat iona l b ioe th ics g r o u p . W e 



74 The Human Genome Project Legal Aspects 

h o p e in a single m e e t i n g t o address s o m e o f t h e legal chal lenges 
posed by g e n o m e research . W e c o m e f r o m d iverse cu l tu ra l back-
g rounds , legal sys tems, and techn ica l d isc ip l ines. Many rega rd In
t e rna t i ona l mee t ings as occas ions f o r po l i t i ca l p o s t u r i n g , endless 
r h e t o r i c d e v o i d o f substance, and vacuous g e n e r a l i z a r o n . W e w i l l 
doub t less indulge in s o m e o r all o f t hese ; i ndeed I a l ready have. 
Y e t t h e r e a re g r o u n d s f o r o p t i m i s m even he re . W e can all agree 
t h a t t h e r e is on l y o n e sc ience, adhe r ing t o an In te rna t iona l s tan
d a r d . W e can also p o i n t t o occas ional successes in In te rna t iona l 
law. 

O n e o f t h e s t r i k i ng fea tu res o f t h e pos t W o r l d W a r II e ra is t h a t 
In te rna t iona l s tandards o f behav io r have changed. D u r i n g t h e Ir ish 
p o t a t o famine , I re land also had b u m p e r c r o p s o f c o r n . T h e r e was 
n o t so m u c h as a w h i m p e r f r o m t h e In te rna t iona l c o m m u n i t y as 
t h e c o r n was so ld f o r e x p o r t w h i l e t h e Ir ish d ied by t h e t h o u -
sands. A f t e r W o r l d W a r II , t h e nat ions o f t h e w o r l d came t o -
g e t h e r t o d ra f t s o m e s ta temen ts a b o u t In te rna t iona l h u m a n r igh ts . 
These have b e c o m e t h e f o u n d a t i o n o f a v i g o r o u s In te rna t iona l 
m o v e m e n t t h a t has had an impact . Its a c c o m p l i s h m e n t s may be 
i n c r e m e n t a l , a signal d i f f icu l t t o d e t e c t above t h e cons ide rab le 
no ise o f po l i t i ca l f e r m e n t , b u t t h e t r e n d is obv ious . T h e f o r m e r 
Yugoslav ia d e m o n s t r a t e s t h e po ten t i a l f o r best ia l i ty o f t h e f i r s t 
o r d e r desp i te t h e n e w canons o f behav io r , b u t t h e r e is a de f in i te 
d i f fe rence f r o m t h e p e r i o d b e f o r e W o r l d W a r II - w e all k n o w i t 
is happen ing and have n o t r e m a i n e d s i lent . A c t i o n may n o t f o l l o w 
f r o m t h e sc reams, b u t a t least t h e screams are l oud and pers is-
t e n t , and w h o k n o w s , t h e y may u l t ima te l y make a d i f fe rence . 

It is also p r u d e n t t o be h u m b l e and e x p e c t change t o t a k e a l ong 
t i m e , b u t w e d o n o t have t o be sen t imen ta l o r naive t o bel ieve 
w e can ach ieve p rog ress t h r o u g h In te rna t iona l law. 
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BIOETHICS IN THE EUROPEAN COMMUNITY 

Noélle Lenoir 

M e m b e r o f t h e Conse i l C o n s t i t u t i o n n e l , Paris. France. 

Introductíon 

T h e p u r p o s e o f th is p resen ta t i on is t o te l l y o u , in a v e r y factual 
way , w h a t is go ing o n in t h e European C o m m u n i t y (EC, European 
U n i o n since 1992) as far as b ioe th ics is c o n c e r n e d : 

M y r e m a r k s w i l l c o v e r t h r e e áreas: 

1. T h e f i r s t is t ha t , t o paraphrase t h e F rench r e v o l u t i o n a r y 
Saint-Just o n happiness, bioethics is a new idea in Europa. I 
mean t h a t t h e EC has b e c o m e a w a r e o f t h e i m p o r t a n c e o f 
th is t o p i c o n l y v e r y progress ive ly . 

2. Second , th is p rogress ive awareness has led to the creation o f 
new bodies, t h e f u t u r e o f w h i c h in m y o p i n i ó n is p r o m i s i n g . 

3. T h i r d , I w i l l t r y t o r ough l y def ine the principies o f bioethics 
w h i c h have a l ready been f o r m u l a t e d by t h e EC. 

A progressive awareness 

/ . W h y 

O n e can easily u n d e r s t a n d w h y t h e EC t o o k s o m e t i m e b e f o r e 
focus ing o n p r o b l e m s o f b ioe th ics : 
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a) First o f all, o n e m u s t c o n s i d e r t h a t in 1957, w h e n t h e T r e a t y 
o f R o m e was s igned, t h e w o r d b ioe th ics d id n o t y e t ex is t 
(b iomed ica l e th ics ) . 

b) But , chief ly, as y o u w e l l k n o w , t h e a im o f t h e EC was un t i l 
r ecen t l y t o c réa te an e c o n o m i c m a r k e t , n o t a po l i t i ca l o r 
cu l tu ra l u n i ó n . 

2. How? 

Neve r the less , l i t t le by l i t t le t h e EC became a w a r e o f t h e i m p o r -
tance o f discussing t h e social consequences o f n e w techno log ica l 
app l ica t ions, as w e l l as o f t h e i m p o r t a n c e o f b e t t e r c o m p r e h e n -
d ing publ ic r e a c t i o n t o w a r d p rog ress . 

T h e adven t o f t h e « g r e e n » m o v e m e n t and t h e e n v i r o n m e n t a l 
m o v e m e n t p r o m p t e d t h e EC t o also d e v e l o p an eth ica l d i m e n s i ó n 
t o e n v i r o n m e n t a l p r o t e c t i o n . T h u s E u r o b a r o m e t e r , launched by 
t h e C o m m i s s i o n as a vast p r o g r a m m e o f publ ic surveys in each 
European c o u n t r y , began t o address issues o f b ioe th ics . Public 
o p i n i ó n pol is w e r e c a r r i e d o u t as p a r t o f th is p r o g r a m m e in o r d e r 
t o i n f o r m t h e C o m m i s s i o n o n h o w peop le pe rce ive t h e rap id 
techno log ica l and scient i f ic advances af fect ing t h e i r l ives. 

Bu t t h e w a t e r s h e d was t h e m o m e n t t h e EC dec ided t o fmance 
its o w n research p r o g r a m m e o n t h e h u m a n g e n o m e in 1989. 

T h e r e w e r e g rea t debates in t h e Par l iament . I t was f inal ly accep-
t e d t h a t a set pe rcen tage o f th is p r o g r a m m e ' s budge ted funds 
w o u l d be e a r m a r k e d f o r s tudy o f t h e social , legal and eth ica l 
imp l i ca t ions o f t h e H u m a n G e n o m e Pro jec t . 

Even m o r e su rp r i s i ng was t h e legal t e x t o f t h e C o u n c i l o f M in is -
t e r s Dec i s i ón launch ing th is research p r o g r a m m e . Indeed , t h e M i -
n is ters dec ided t o i m m e d i a t e l y express t h e i r s t r o n g v iews as t o 
h o w t h e po ten t i a l research f indings shou ld be used and n o t abu -
sed. By w a y o f examp le , t h e y c lear ly p r o h i b i t e d any f o r m o f g e r m -
cell t he rapy . 

Since t h e n b ioe th i cs has acqu i red a g r e a t e r and g r e a t e r p resence 
in European debates . A s has a l ready been u n d e r s c o r e d , i t was at 
t h e hea r t o f t h e debates o v e r f o u r D i rec t i ves , d ra f ted in 1988, 
o n b i o techno logy . 

a) T h e a im o f t h e f i r s t o f t hese d i rec t i ves was t o p r o t e c t pe r -
sons w o r k i n g a t genet ic l abo ra to r i es f r o m t h e r isks o f o c c u -
pat iona l disease. Th is D i r e c t i v e d id n o t take ef fect un t i l N o -
v e m b e r 2 9 t h 1993, and i ts t r a n s p o s i t i o n i n t o in te rna l l aw is 
st i l l pend ing . 



In t roduct íon 83 

b) T w o o t h e r d i rec t i ves w e r e d r a w n up in o r d e r t o p r e v e n t t h e 
r isks invo lved in t h e c o n f i n e m e n t o r d issemina t ion o f gene t i -
cally m o d i f i e d o rgan isms. 

These t h r e e d i rec t i ves , n o w enac ted , display an e f f o r t t o 
reconc i l e academic f r e e d o m w i t h t h e need t o p r o t e c t human 
heal th and t h e e n v i r o n m e n t . 

T h e t w o D i r ec t i ves (90 /219 and 90 /220 ) re fer , respect ive ly , 
t o con f i ned use o f genet ica l ly mod i f i ed organ isms ( G M O ) and 
t o t h e i n ten t i ona l re léase o f such organ isms. Bo th t o o k ef fect 
o n O c t o b e r 2 3 r d 1991 and m o s t M e m b e r States have t rans -
posed t h e m t o t h e i r na t iona l laws. Neve r the less , an ac t i on 
f o r n o n - t r a n s p o s i t i o n o n t h e g r o u n d s o f lack o f c o m p e t e n c e 
by t h e C o m m i s s i o n has been b r o u g h t be fo re t h e C o u r t o f 
Just ice o f t h e Eu ropean C o m m u n i t i e s . Indeed, t h e C o m m i s 
s ion c o n s i d e r e d indispensable a s t r i c t e n f o r c e m e n t o f safety-
ru le comp l i ance by genet ic eng ineer ing l abo ra to r ies . Its enact -
m e n t in G e r m á n n a t i o n a l l aw a p p a r e n t l y enta i ls c e r t a i n 
d i f f icul t ies f o r t h e G e r m á n g o v e r n m e n t and research . T h e 
p rov is ions a d o p t e d at t h e nat iona l level are in fact v e r y r i go -
rous . 

These di f f icul t ies raise t h e need f o r evaluat ing w i t h i n a spe-
ci f ied t i m e p e r i o d t h e c o n d i t i o n s f o r apply ing said D i rec t i ves 
in t h e d i f f e ren t M e m b e r States, g iven t h e i m p o r t a n c e o f t h e 
scient i f ic , e c o n o m i c and eth ica l aspects. 

c) T h e last d i r ec t i ve re fe rs t o pa ten t ing life, w h i c h has n o t y e t 
been a d o p t e d . It bears h ighl ight ing t h a t th is is so because o f 
eth ica l ob jec t i ons ra ised by t h e Par l iament . 

Or ig ina l l y , t h e d ra f t D i r e c t i v e d id n o t even m e n t i o n any eth ica l 
p r o b l e m s raised by t h e pa ten t ing o f l iv ing mate r ia l . Bu t t h e Eu ro -
pean Par l iament p r o p o s e d several a m e n d m e n t s t o t h e d ra f t D i 
rec t i ve , vo i c ing s o m e o f t h e main conce rns ar is ing f r o m eth ica l 
c o n s i d e r a r o n . 

T h e Eu ropean C o m m i s s i o n a d v i s o r y g r o u p o n b i o t e c h n o l o g y 
eth ics (see f u r t h e r b e l o w ) , o n t h e i r o w n in i t ia t ive, issued a r e p o r t 
o n th is D i r e c t i v e p roposa l , in v i e w o f t h e f o l l o w i n g cr i t i ca l e th ica l 
p r o b l e m s : 

- T h e i nhe ren t p r o p r i e t y o f pa ten t ing l iving beings; 

- patents and respec t f o r t h e p r inc ip ie o f t h e non -commerc ia l i za -
t i o n o f t h e human body ; 

- use and patentab i l i t y o f t ransgenic animáis; 
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- t h e D i rec t i ve ' s compa t ib i l i t y w i t h t h e «b iod i ve rs i t y» p r inc ip ie 
p r o c l a i m e d by t h e U N T r e a t y signed in R io de Jane i ro in late 
1992 (and ra t i f ied by t h e European U n i o n ) ' . 

T h e adv iso ry g r o u p had par t i cu la r regard t o t h e c o n c e r n s e x p r e s -
sed in t h e Par l iament w i t h respec t t o : 

- Par l i amenta ry fears t h a t pa tent ing life c o u l d lead t o endo rs i ng 
t h e poss ib i l i ty o f commerc ia l i z i ng par ts o f t h e h u m a n body . 

- S i m i l a r fears o f possib le legal izat ion o f patents o n t ransgenic 
animáis, w h i c h was o p p o s e d by a r e c e n t r e s o l u t i o n passed by 
t h e Par l iament . 

- Par l i ament is in fact deal ing m o r e and m o r e w i t h p r o b l e m s o f 
b ioe th ics , even w h e r e t h e y o u t s t r i p t h e sphere o f c o m p e t e n c e 
o f t h e EC. S o m e examples w h i c h I can give y o u ( w h i c h have t o 
d o m o r e w i t h b iomed ica l e th ics than w i t h t h e human g e n o m e ) 
a re : 

- T h e r e s o l u t i o n o f IVF (Goss in i ) . 

- T h e Par l iament 's d iscussion o f euthanasia (Schwar t zenbe rg ) . 

D r a f i r e p o n on prenata l diagnosis (Pompidou) 
Th is r e p o r t g r e w o u t o f t h e 1991 C o m m i s s i o n c o m m u n i c a t i o n 
o n t h e compe t i t i veness o f C o m m u n i t y b io indus t r i es , in re la t i on 
t o t h e impera t i ves p r o t e c t i n g t h e e n v i r o n m e n t and safeguarding 
ind iv idual and co l lec t i ve r ights ( M r s B r e y e r ) . 

T h e Par l iament also he ld an i n -dep th d iscussion o n t h e C o m m u -
ni ty 's f o u r t h research p r o g r a m m e , w h i c h inc ludes specif ic re -
search p r o g r a m m e s in eth ica l aspects: 

- B iomed ic i ne and Hea l t h (b ioe th ics research is t h e r e f o r e also 
inc luded w i t h i n th is p r o g r a m m e ) . 

- B i o t e c h n o l o g y ( the goal is t o enhance basic b io lóg ica! k n o w l e d -
ge, p e r m i t t i n g app l ica t ions in t h e agr icu l tu ra ! , i ndus t r ia l , hea l th -
care , f o o d and e n v i r o n m e n t a l f ie lds) . 

- E n v i r o n m e n t ( inc lud ing research o n e c o n o m i c and social , and 
henee e th ica l , aspects, o f eco lóg ica! p r o b l e m s ) . 

1 As a consequence of the above-ment ioned advisory group repor t , the 
Counci l o f Ministers adopted, on the proposal o f the Commiss ion, a c o m m o n 
posi t ion on February 7th 1994, and the definit ive adopt ion o f the Di rect ive 
is foreseen fo r late 1994. 
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- Life t echno log ies f o r deve lop ing c o u n t r i e s ( the idea is t o e x p l o 
r e in r e l a t i on t o these c o u n t r i e s i m p r o v e m e n t s In l iv ing s tan-
dards and t h e hea l th o f t h e p o p u l a t i o n ) . 

Finaily, m e n t i o n shou ld be made o f t h e S T O A p r o g r a m m e (Sden-
tif ic and Technological Optíons Assessment), w h i c h in S e p t e m b e r 
1992 gave r ise t o an e x p e r t r e p o r t issued by t h e Par l iament 
en t i t l ed «B ioe th i cs in E u r o p e » . Th is d o c u m e n t i n t r o d u c e s c o m -
par isons af fect ing seven M e m b e r States ( D e n m a r k , France, G e r 
m á n / , G r e e c e , Italy, Spain and U n i t e d K i n g d o m ) . 

T h e creation of new bodies 

/. Why? 

T h e reasons f o r c rea t i ng n e w C o m m u n i t y bod ies w e r e q u i t e 
c lear. 

D iscuss ion o f b ioe th ica l issues c o n t r i b u t e d t o b r ing ing a b o u t a 
rea l i za t ion t h a t t h e r e ex i s ted a cu l tu ra l gap b e t w e e n a Par l iament 
m o r e and m o r e c o n c e r n e d w i t h t h e dai ly p r o b l e m s o f c i t izens 
and an o v e r l y t e c h n o c r a t i c C o m m i s s i o n focused o n l y o n indus t r ia l 
i n te res ts . Y e t as y o u k n o w , o n l y t h e C o m m i s s i o n has t h e p o w e r 
t o p r o p o s e n e w regu la t ions t o Par l iament and t o t h e C o u n c i l o f 
M in i s te rs . T h u s , a w a r e o f t h e need t o b r idge th is gap, t h e C o m 
miss ion dec ided t o c réa te n e w bod ies o r w o r k i n g g r o u p s spe-
cial iz ing in t h e s tudy o f legal and eth ica l issues o f b i o t e c h n o l o g y . 

T h e second reason was C o m m i s s i o n c o n c e r n o v e r s o m e o f t h e 
publ ic c r i t i c i sm o f its regu la t ions . I am main ly r e f e r r i n g t o t h e 
D i r e c t i v e o n t h e use o f human b l o o d t o make pharmaceu t i ca l 
p r o d u c t s (such as g r o w t h f a c t o r ) . T h e EC was accused (un jus t ly 
in m y o p i n i ó n ) o f having l i kened human b l o o d b y - p r o d u c t s t o 
pharmaceu t i ca l d rugs . 

T h e idea, p u t f o r w a r d by C o m m i s s i o n Pres iden t Jacques D e l o r s , 
cen t res o n t h e bel ieve t h a t scient i f ic p rog ress , as a social phe-
n o m e n o n , c a n n o t be conce i ved o f w i t h o u t c i t i zen s u p p o r t . W h a t 
is t h e r e f o r e r e q u i r e d is b e t t e r I n f o r m a t i o n : se rene , c lear and h o -
nest I n f o r m a t i o n . A t t h e C o n f e r e n c e « H u m a n Rights and t h e Eu-
r o p e a n C o m m u n i t y : t o w a r d 1992» held in S t rasbou rg in N o v e m -
b e r 1989, Jacques D e l o r s d r e w par t i cu la r a t t e n t i o n t o t h e res -
pons ib i l i t y o f soc ie ty as a w h o l e and o f Europe 's d u t y t o be o n e 
o f t h e leading vo lees in t h e deba te o v e r sc ient i f ic advances: «I 
w o u l d l ike t o see [...] t h e debate c o n t i n u é o n ph i losoph ica l and 
eth ica l g r o u n d s such t h a t as science progresses so, t o o , does o u r 
consc ience» . 
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2. H o w ? 

In o r d e r t o r e s p o n d t o t h e ques t ions ra ised by a publ ic w h i c h 
d id n o t u n d e r s t a n d h o w par ts o f t h e human b o d y c o u l d be r e -
ga rded as m e r e c o m m o d i t i e s , t h e C o m m i s s i o n and C o u n c i l dec i -
ded t o c réa te , in a d d i t i o n t o t h e i n f o rma t i ona l campaign launched 
by t h e Par l iament , d i f f e ren t w o r k i n g g r o u p s : 

a) T h e H£R Group ( H u m a n Embryos and Research) br ings t o -
g e t h e r o u t s i d e e x p e r t s and has issued t w o r e p o r t s o n t h e 
p r e - e m b r y o (1992 ) and t h e pos t - imp lan ta t i on e m b r y o (1994) . 

b) T h e ESLA Group (Ethical, Social and Legal Aspects o f H u m a n 
Genome Analysis) is f u n d e d by means o f a 7% rese rve a t t h e 
H u m a n G e n o m e P r o g r a m m e p r o m o t e d in June 1990 by t h e 
C o u n c i l in o r d e r t o s tudy t h e legal imp l i ca t ions o f said p r o 
g r a m m e . It has issued o n e r e p o r t ( D e c e m b e r 1991), w h i c h 
w i l l be c o m p l e t e d in late 1994. 

c) T h e C o m m i s s i o n , m o r e o v e r , has ad jus ted its i n te rna l s t r u c -
t u r e in o r d e r t o e n h a n c e its i n v o l v e m e n t in t h e eth ica l deba te . 
Thus , in 1992 a Bioethics Unit was c r e a t e d , w i t h i n t h e D i r e c -
t o r a t e G e n e r a l o n Research ( D G X I I ) , t o f und research in th is 
f ie ld pu rsuan t t o reques ts made by M e m b e r States. 

d) T h e C o m m i s s i o n ' s Secre ta r ia t G e n e r a l l i kewise establ ished in 
1994 a Work ingGroup t o assure cons i s ten t C o m m i s s i o n pos i -
t i o n s o n b i o e t h i c a l m a t t e r s v is-á-v is n o n - E U pa r t i es ( t he 
g r o u p is speci f ical ly w o r k i n g o n t h e p r e p a r a t i o n o f t h e Fra-
m e w o r k C o n v e n t i o n o n B ioe th ics o f t h e C o u n c i l o f Eu rope ) . 

Lastly, and above al! , t h e C o m m i s s i o n set up a p e r m a n e n t ad -
v i so ry g r o u p , o f w h i c h I am a m e m b e r . O u r r o l e is t o he lp t h e 
C o m m i s s i o n t o c lear ly ident i fy t h e eth ica l p r o b l e m s ra ised by t h e 
d e v e l o p m e n t o f b io logy , genet ics and b i o techno logy . 

T h e s ta tu te o f t h e b i o t e c h n o l o g y eth ics adv iso ry g r o u p is o r ig ina l . 
Its c r e a t i o n was gu ided by t h r e e ma in ideas: 

1. T h e b i o t e c h n o l o g y s e c t o r is key t o t h e e c o n o m i c d e v e l o p 
m e n t o f t h e C o m m u n i t y ( 9 % o f t h e l abour f o r c é and o f t h e 
gross valué added in t h e European U n i o n ) . 

2. T h i s t e c h n o l o g y w i l l t h o r o u g h l y change t h e a p p r o a c h t o 
hea l th care (p red i c t i ve tes t ing , gene t he rapy ) , r e v o l u t i o n i z e 
fa rming and l ivestock breeding, and renovate me thods f o r c o m -
bat t ing po l lu t ion . It potent ia l economic impact is immense. 
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3. Eu rope , h o w e v e r , demands t h a t t h e changes tak ing place be 
given se r ious t h o u g h t f r o m a n o t pu re l y u t i l i ta r ian v i e w p o i n t . 
M o r e than ever t h e c o n s t r u c t i o n o f Eu rope demands p e r m a -
n e n t social d ia logue based o n eth ical and human is t valúes. 

Th is was t h e message de l i ve red by Pres ident D e l o r s at a Brussels 
press c o n f e r e n c e t o a n n o u n c e t h e g r o u p ' s r e n o v a t i o n , a f te r its 
p res iden t , M a r c e l i n o O r e j a , Eu ropean Par l iament m e m b e r f o r 
Spain, was a p p o i n t e d European C o m m i s s i o n e r f o r T r a n s p o r t a t i o n . 
Thus , as p res i den t o f t h e g r o u p , I have t h e h o n o u r o f f o l l o w i n g 
in M r O re ja ' s f o o t s t e p s . 

I m u s t p o i n t o u t t h a t t h e g r o u p is n o t an in tegra l pa r t o f t h e 
European ins t i t u t i ons ; i t is c o m p l e t e ! / i ndependen t and charged 
w i t h subm i t t i ng non -b ind ing adv isory op in ions t o t h e C o m m i s s i o n 
t o gu ide t h e la t te r ' s t h i n k i n g and ac t ions . 

These op in ions may be issued at t h e reques t o f t h e C o m m i s s i o n 
o r o n its o w n in i t ia t ive o n affairs d e e m e d cr i t i ca l . 

Its w o r k t u r n s o n t h r e e main axes: 

1. Ident i fy ing and de fming eth ica l p r o b l e m s t i ed t o w i t h advances 
in t h e life sciences and t h e i r t echno log ica l app l ica t ions. 

2. Evaluat ing t h e eth ica l aspects o f C o m m i s s i o n act iv i t ies in t h e 
b i o t e c h n o l o g y f ie ld -be t h e y t h e d ra f t ing o r app l i ca t ion o f D i -
rec t ives , se lec t ion o f research in i t ia t ives o r s u p p o r t f o r i n 
dus t r ia l d e v e l o p m e n t . 

3. Adv i s i ng t h e C o m m i s s i o n as t o t h e I n f o r m a t i o n t o be taken 
i n t o a c c o u n t and r e p o r t e d t o publ ic o p i n i ó n . 

T h e group has been eníarged, go ing f r o m its or ig ina l six m e m b e r s 
t o n ine in Feb rua ry 1994. These e x p e r t s d o n o t r e p r e s e n t c o u n -
t r i es o r i ns t i t u t i ons . T h e y f o r m a c o m p l e t e l y p lu r id isc ip l inary t e a m 
and are t o t ake i n t o a c c o u n t all facets o f European c u l t u r e . T h e 
g r o u p cha i r pe r son is e lec ted f r o m a m o n g its m e m b e r s 2 . T h e 

2 In addi t ion t o myself the members are: Anne McLaren (United Kingdom), 
Foreign Secretar / o f the Royal Society, member of the Nuff ield Bioethics 
Commi t t ee , member of the Human Fert i l ization and Embryology Au tho r i t y ; 
Margareta Mikkelsen (Denmark) , ex-head of the Depar tment of Medical Ge-
netics at the John F. Kennedy Insti tute, member of the Danish Counci l o f 
Ethics; Luis A r c h e r (Portugal), Professor of Molecular Genetics at t he Biote
chnology Depar tmen t (Lisbon), member of the Portuguese Nat ional Counci l 
o f Ethics; G i lber t Ho t to i s (Belgium), Professor o f Philosophy, C o - D i r e c t o r of 
t he Cen t re fo r Interdiscipl inary Investigations in Bioethics of the Free Univer-
sity of Brussels, C o - D i r e c t o r of the CRIB at the same university; D ie tmar 
Mieth (Germany) , Professor of Ethics and Theology, President of the Cen t re 
o f Ethics o f the Natura l Sciences and Human Sciences at the Universi ty of 
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g r o u p sec re ta r i a t is l oca ted a t t h e Secre ta r ia t G e n e r a l o f t h e 
C o m m i s s i o n . 

T h e group's work takes up eth ics in t h e b r o a d e s t sense. O u r basic 
evaluat ive c r i t e r i a are essent ial ly: 

- r espec t f o r human is t valúes and human r ights , 
- c o n s u m e r p r o t e c t i o n , 
- f r e e d o m o f invest igat ion, 
- e c o n o m l c and social p rogress , 
- i n t e r - C o m m u n i t y so l idar i t y w i t h t h e less w e a l t h y c o u n t r i e s , 
- b l od i ve rs i t y l inked t o sustainable d e v e l o p m e n t . 

D u r i n g its first mánda te , t h e g r o u p addressed press ing issues o n 
its o w n in i t ia t ive ( r e v i e w o f t h e d i rec t i ve p r o p o s a l o n pa ten ts ) 
and a t t h e r e q u e s t o f t h e C o m m i s s i o n (BST - t r a n s f o r m a r o n o f 
human b l o o d der iva t i ves) . 

T h e t h r e e o p i n i ó n r e p o r t s issued unt i l n o w a r e s u m m a r i z e d be-
l o w : 

a) In c o n n e c t i o n w i t h t h e genet ica l ly eng ineered bovine growth 
hormone cal led BST (bov ine s o m a t o t r o p i n ) w h i c h is admin is -
t e r e d t o c o w s in o r d e r t o increase t h e i r m i l k p r o d u c t i o n , t h e 
g r o u p c o n c l u d e d t h a t use o f th is p r o d u c t w o u l d n o t invo lve 
eth ica l p r o b l e m s p r o v i d e d t h a t c o n s u m e r hea l th was r i go -
rous l y safeguarded. It s t ressed t h e po ten t i a l p r o b l e m o f p r e -
sence in t h e m i l k o f an t ib io t i cs a d m i n i s t e r e d t o c o w s suf fer ing 
f r o m m a m m i t i s b r o u g h t o n by BST use. It ins isted o n t h e 
need f o r c o n s u m e r s t o be i n f o r m e d as t o t h e o r i g in o f t h e 
p r o d u c t s o f f e red t h e m ( label l ing). 

b) In r e l a t i on t o human plasma and blood by-products, t h e g r o u p 
has c o n c l u d e d t h a t b l o o d der iva t ives shou ld be t r e a t e d as r i -
g o r o u s l y as m e d i c i n e s ; d o n a t i o n s s h o u l d c o n t i n u é t o be 
a n o n y m o u s , v o l u n t a r y and f ree , and t h e publ ic au tho r i t i es 
shou ld exe rc i se c o n t r o l in th is área. 

c) W i t h r e s p e c t t o intel lectual proper ty in biotechnology t h e 
g r o u p ' s t h i n k i n g was in l ine w i t h t h e pr inc ip ies d e r i v e d f r o m 
t h e H u m a n Rights C o n v e n t i o n . It asser ted t h e need f o r an 
i n te rna t i ona l a g r e e m e n t t o reso lve t h e p r o b l e m s o f t h e h u -

Tubinga; Octav i Quintana Trías (Spain), Adv isor t o the D i r ec to r General fo r 
Public Heal th, President of the Bioethics Steering C o m m i t t e e of the Counci l 
o f Europe; Stefano Rodotá (italy), Professor of Civil Law, member of the 
Ethics C o m m i t t e e of the Nat ional Counci l o f Research, Deputy in the Italian 
Parliament; Egbert Schroten (Nether lands), Professor of Chr ist ian Ethics at 
the Universi ty of Ut recht , D i rec to r of the Universi ty Cen t re fo r Bioethics 
and Health Legislation. 
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man g e n o m e ' s pa ten tab i l i t y , t h e sub jec t o f hea ted d iscuss ion 
as a resu l t o f t h e pa ten t app l ica t ion f i led by t h e U n i t e d States 
N I H ( N a t i o n a l Ins t i tu tes o f Hea l t h C ra ig V e n t e r ' s Labora -
t o r y ) . Th is r e p o r t was issued in a c o n t e x t t h a t h igh l ighted 
t h e po l i t i ca l na tu re o f t h e g r o u p ' s act iv i t ies . A s t h e s tudy o f 
th is sub jec t co inc ided w i t h t h e debates in t h e Eu ropean Par
l iament , t h e g r o u p r a p p o r t e u r was able t o exchange I n f o r m a 
t i o n w i t h t h e Par l iament speaker as we l l as w i t h e x p e r t s at 
t h e C o u n c i l o f M in is te rs . Thanks t o these con tac t s , t h e d o 
c u m e n t se rved as a cata lyst f o r t h e stands t a k e n by t h e C o m 
miss ion and t h e C o u n c i l , and s t r eng thened t h e dec i s i on -ma-
k ing p rocess . 

In a d d i t i o n t o t h e subjects o n w h i c h i t has a l ready issued o p i n i ó n 
r e p o r t s , in 1994 t h e n e w g r o u p has s tud ied t h r e e o t h e r áreas: 

Prenatal diagnosis 
T h e g r o u p spon taneous l y t o o k up th is issue d u e t o its d i r e c t l ink 
t o a v e r y se r ious eth ica l m a t t e r : t h e v o l u n t a r y i n t e r r u p t i o n o f 
p regnancy . T h e fac t is t h a t w h i l e research advances in m i c r o b i o -
logy and genet ics increasingly p e r m i t congen i ta l de fec ts t o be 
d e t e c t e d in t h e fe tus , med ica l k n o w h o w as t o h o w t h o s e a n o m a -
lies can be c o r r e c t e d p rena ta l l y is sti l l qu i te l im i t ed . Henee , t h e 
q u e s t i o n o f v o l u n t a r y a b o r t i o n arises w i t h g r e a t e r f requeney . 
A m o n g t h e specif ic aspeets w h i c h w i l l be t aken i n t o a c c o u n t a re 
t h e r igh ts and respons ib i l i t ies o f t h e paren ts and physic ians, c o n -
f iden t ia l i t y o f med ica l r e c o r d s , and t h e d ign i ty o f all h u m a n beings, 
hand icapped o r n o t . T h e w o r k s o f t h e C o u n c i l o f E u r o p e and t h e 
Eu ropean Par l iament ( P o m p i d o u r e p o r t ) w i l l be c o n s i d e r e d . 

Gene theropy 
T h e g r o u p began th is i nqu i r y a t t h e reques t o f t h e C o m m i s s i o n . 
W h i l e somat i c gene t he rapy , t h a t is, g e n o m e c o r r e c t i o n s w h i c h 
on l y af fect t h e pa t ien t , does n o t appear t o pose specif ic eth ica l 
p r o b l e m s , i t w i l l never the less be necessary t o r e c o n s i d e r ques-
t i o n s o f r i sk -bene f i t , r espec t f o r t h e pat ien t 's d ign i ty , i n f o r m e d 
consen t , e tc . I shou ld p o i n t o u t t ha t th is n e w t r e a t m e n t w i l l be 
t h e sub jec t o f a cen t ra l i zed p r o c e e d i n g o f t h e European Pharma
ceut ica l Agency . C o n v e r s e l y , in ge rm- l i ne gene t h e r a p y t h e n e w 
o r m o d i f i e d t r a i t s a re passed o n t o t h e pat ien t 's o f fspr ing , raising 
en t i r e l y n e w eth ica l ques t ions w h i c h t h e C o m m i s s i o n m u s t begin 
t o exam ine . 

An ima l transgenesis 
T h e C o m m i s s i o n has s imi lar ly asked t h e g r o u p f o r an o p i n i ó n o n 
t h e eth ica l aspeets o f ac t iv i t ies invo lv ing animal t ransgenesis , t h a t 
is, t h e genet ica l ly eng ineered c rea t i on o f animáis possessing s o m e 
u t i l i t y f o r human beings. M ind fu l o f t h e we l l be ing o f t h e animáis 
m o d i f i e d by such p r o c e d u r e s , t h e g r o u p c o n c e n t r a t e s its s tudy 
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o n h u m a n hea l th , e n v i r o n m e n t a l p r o t e c t i o n , b iod l ve rs i t y and as
pects re la t ing t o t h e c r e a t i o n and e v o l u t i o n o f species. 

T h e bioethics principies already formulated 

Be fo re exam in ing t hese pr inc ip ies I w a n t t o emphas ize t h a t t h e 
EC has p u t i n t o p rac t i ce a n e w a p p r o a c h t o e c o n o m i c issues t h a t 
gives a p r o m i n e n t place t o e th ica l cons ide ra t i ons . 

/. The Fourth Criterion 

T h e EC is a t t e m p t i n g t o def ine w h a t is cal led t h e Fourth Criterion. 
W h e n d ra f t i ng any regu la t ions c o n c e r n i n g t h e m a r k e t i n g o f n e w 
p r o d u c t s o r serv ices, th is n e w c r i t e r i o n , in a d d i t i o n t o t h e classic 
qual i ty , safety and ef fect iveness b e n c h m a r k s , says t h a t t h e social 
acceptance (pharmaceu t i ca l d rugs) o r r e j e c t i o n (medica l i n t e r v e n -
t i o n ) o f t h e p r o d u c t o r serv ice m u s t be t aken i n t o accoun t . 

T h e C o m m i s s i o n is n o w conv inced t h a t t h e EC c a n n o t t h r o w its 
s u p p o r t beh ind advances unless t h e y a re accep ted , o r a t t h e v e r y 
least u n d e r s t o o d , by t h e publ ic at large. 

2. The defence of human ríghts 

A l s o n o t e w o r t h y is t h e EC's de fence o f human r igh ts w h e n dea-
l ing w i t h issues o f b ioe th ics . I m u s t s t ress t h a t all t h e main p r i n 
cipies o f b ioe th ics have a l ready been accep ted by t h e EC; f o r 
examp le : 

- a c a d e m i c f r e e d o m and t h e necessi ty o f shar ing scient i f ic k n o w -
ledge; 

- t h e p r o t e c t i o n o f t h e h u m a n species and human d ivers i t y (as I 
a l ready m e n t i o n e d , t h e EC has signed t h e U N T r e a t y o n B i o d l 
ve rs i t y d r a f t e d in R io in 1992); 

- t h e respec t f o r t h e d ign i ty o f t h e ind iv idual , in an age w h e n t h e 
human b o d y can be used f o r medica l o r indust r ia l pu rposes ; 

- t h e need t o p r e v e n t any b reach o f t h e con f iden t ia l i t y o f medica l 
data (a D i r e c t i v e has been d r a w n up o n t h e p r o t e c t i o n o f pe r 
sonal data) . 

Recall t h a t a r t i c le F o f t h e T r e a t y o n European U n i o n f o r t h e f i r s t 
t i m e re fe rs t o t h e Eu ropean C o n v e n t i o n o n H u m a n Rights and 
t h e cons t i t u t i ona l t r a d i t i o n s o f M e m b e r States as sources o f C o m 
m u n i t y Law. 
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Conclusión 

A s y o u can see, b ioe th ics has c o m e t o occupy a m a j o r r o l e in 
European po l icy . A n d i t is read i ly fo reseeab le t h a t th is r o l e w i l l 
be en larged f o r a n u m b e r o f reasons: 

1. F i rs t o f al l , as a resu l t o f t h e ra t i f i ca t ion o f t h e Maas t r i ch t 
T r e a t y : 

a) T h e Maas t r i ch t T r e a t y a t t r i b u t e s n e w p o w e r s t o t h e EC 
in m a t t e r s o f hea l th care and t h e design o f social po l icy . 
T h e EC w i l l have t o regú la te t h e use o f genet ic e lemen ts , 
pa r t i cu la r l y w i t h rega rd t o w o r k e r s , in acco rdance w i t h 
t h e p r inc ip ie o f n o n - d i s c r i m i n a t i o n . 

b) T h e T r e a t y also gives n e w p o w e r s t o t h e Par l iament , 
w h i c h w i l l t hus be able t o e x e r t a s t r o n g e r in f luence o n 
t h e C o m m i s s i o n and C o u n c i l o f M in is te rs as t h e de-
c i s ion -mak ing bod ies . A n d as y o u k n o w t h e Par l iament 
is g rea t l y c o n c e r n e d w i t h eth ica l p r o b l e m s . 

c) T h e T rea t y ' s goal is t o c r é a t e a po l i t ica l u n i ó n , w h i c h 
means t h a t publ ic o p i n i ó n w i l l a lso be m o r e in f luent ia l 
and t h a t t h e EC w i l l have t o t ake i n t o a c c o u n t publ ic 
uneasiness o v e r rap id advances. In th is p e r i o d , b ioe th ics 
shou ld a f fo rd Eu ropean ins t i t u t i ons an o p p o r t u n i t y t o be 
m o r e respons ive t o publ ic o p i n i ó n . 

2. T h e second reason s tems f r o m t h e ex is tence o f a sys tem o f 
legal i n t eg ra t i on . I mean t h a t t h e European C o u r t o f Just ice 
d i r ec t l y appl ies Eu ropean law t o t h e c i t izens and does so in 
acco rdance w i t h t h e « c o m m o n legal t r a d i t i o n s » o f t h e M e m 
b e r States, w h i c h has jus t been set d o w n in t h e Maas t r i ch t 
T r e a t y . 

Th is is w h y I be l ieve tha t , n o t w i t h s t a n d i n g t h a t each State has 
d i f f e r e n t l eg is la t i on , t h e basic p r i nc i p i es o f b i o e t h i c s w i l l be 
c o m m o n l y appl ied t h r o u g h o u t t h e EC as a c o m m o n cu l tu ra l back-
g r o u n d . A n d th is is o f cons ide rab le i m p o r t a n c e f o r c o n s t r u c t i n g 
Eu rope , w h e n w e cons ide r t h a t by t h e end o f t h e c e n t u r y m o r e 
than 8 0 % o f genera l regu la t ions w i l l be insp i red by European law. 
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N o w w e are go ing t o hear a b o u t t h e g e n o m e a lone d e t e r m i n i n g 
genet ic var iab i l i t y ; b u t t h e g e n o m e a lone does n o t d e t e r m i n e 
human var iab i l i ty . T h e h a r d w i r i n g o f t h e bra in is v e r y largely 
d e t e r m i n e d by e n v i r o n m e n t a l s o f t w a r e o f sensory inpu t . S imply a 
patch o n t h e eye o f a cat c o m p l e t e l y r e s t r u c t u r e s t h e cat 's p r o -
cessing o f visual I n f o r m a t i o n . T h e pa tch t h a t t h e e x p e r i m e n t e r 
puts o n t h e cat 's eye does n o t appear in t h e map o f t h e g e n o m e ; 
t h e bra in is d i f fe ren t l y r e s t r u c t u r e d as a resu l t . A res t ra in ing band 
o n an e x t r e m i t y r e s t r u c t u r e s t h e p rocess ing o f I n f o r m a t i o n in t h e 
bra in o f t h e deve lop ing h u m a n o r an imal . T h e p e r s o n w h o binds 
t h e hand o r patches t h e eye is n o t t o be f o u n d in t h e g e n o m e . 
In a m o r e subt le way , o u r c u l t u r e and t h e g r a m m a r and t h e 
p h o n e m e s o f o u r language s t r u c t u r e t h e b ra in . W h e t h e r w e w r i t e 
phone t i ca l l y o r id iograph ica l ly p r o d u c e s d i f fe rences in p rocess ing 
ne rve nets w h i c h a re n o t t o f o u n d in t h e g e n o m e . T h e r e is n o 
need t o bel ieve t h a t all o u r human ind iv idua l i ty and ind iv idual 
var iab i l i t y is v io la ted by scient i f ic i n t r us i ón i n t o o u r genet ic basis. 

O n t h e o t h e r hand, w e on l y have t o l o o k at d i f f e ren t pe rsona l i ces 
and learn ing capabi l i t ies o f d i f f e ren t b reeds o f dogs, t o k n o w t ha t 
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genet ics play a d e t e r m i n i n g r o l e . Learn ing o f spoken language and 
o f w r i t i n g g ive p r o o f o f e n v i r o n m e n t a l ef fects o n t h e s t r u c t u r e o f 
t h e human b ra in , as has t h e s tudy o f amb iyop ia ex anopsia and 
eye -pa tch ing in in fancy. E x t r e m e f o r m s o f he redo fami l i a l e m -
b ryon i c bra in m a l f o r m a t i o n such as severe anencepha ly and m i -
c rocepah ly a re le tha l , b u t o t h e r s a re non- le tha l and p r o d u c e p r o -
b lems in o u r h u m a n c o m m u n i t y . S u p e r i m p o s e d o n t h e genet ic 
bra in e n d o w m e n t w e have t h e ef fects o f e n v i r o n m e n t a l p r o g r a m -
ming . T h e r e is n o w a y f r o m t h e map o f t h e g e n o m e t o see 
po ten t i a l abi l i ty . Plato 's Sócrates , M o z a r 's fa ther , o r A l e x a n d e r ' s 
Phi l l ip d o n o t appear , y e t t h e y d e t e r m i n e d bra in s t r u c t u r e and 
f u n c t i o n , t o a large par t , and t hus t h e po ten t l a l i t y o f t h e i r p r o t é -
gés' genet ic e n d o w m e n t s . 

W e are n o w go ing t o t u r n t o w h a t w e e x p e c t t o f ind by mapp ing 
t h e g e n o m e . I t h o u g h t t h a t a cau t i ona ry n o t e t h a t al! t h e r e is in 
t h e bra in is n o t t o be f o u n d in t h e map o f t h e h u m a n g e n o m e 
shou ld a lways d o m í n a t e o u r t h i n k i n g and o u r po ten t i a l fears. W e 
shall t u r n t o t h e d iscuss ion o f w h e r e w e real ly a re in t h e mapp ing ; 
i.e. d e t e r m i n i n g t h e n u c l e o t i d e sequences f o r t h e genes t h a t d e 
t e r m i n e o u r ce l lu lar responses t o t h e e n v i r o n m e n t . Th is mapp ing 
is a l ready p r o c e e d i n g rap id ly in h u n d r e d s o f l abo ra to r i es . M y o w n 
l a b o r a t o r y has l oca ted severa l d o z e n m u t a t i o n s causing fatal C N S 
disease in t h e p e r i o d o f a c o u p l e o f years . These may seal t h e 
fate o f t h o s e indiv iduáis w h o c a r r y t h e m , in t h a t t h e y w i l l deve lop 
d imen t i a o r severe , qu ick l y fatal C N S diseases at an ear ly age. 
W e o f t e n k n o w th is a l ready f o r many m e m b e r s o f t h e i r fami ly , 
and w e o f t e n k n o w w h i c h m e m b e r s o f t h e i r fami ly d o o r d o n o t 
ca r r y these m u t a t i o n s . W e are m e e t i n g t o discues w h a t t o d o 
w i t h such i n f o r m a t i o n . T o w h o m does i t belong? W h o w a n t s t o 
e x p l o i t i t and m a k e cash o u t o f it? W h o w a n t s t o p u t r e s t r i c t i o n s 
o n t h e ind iv iduáis w h o a re k n o w n t o be ca r r i e rs o f t hese de le -
t e r i o u s genes? T h e s e a re t h e p r o b l e m s o f th is mee t i ng . 
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T h e r e a re an es t ima ted 100,000 genes in t h e human g e n o m e , and 
w i t h f e w e x c e p t i o n s , eve ry indiv idual has t h e same basic set o f 
genes. H o w e v e r , o m i t t i n g ident ica l t w i n s , n o t w o Individuáis a re 
al ike. H o w t h e n d o ind iv idual d i f ferences arise? T h e y ar ise be -
cause genes f r e q u e n t l y o c c u r in several ve rs ions (alíeles). If as f e w 
as I % o f o u r genes o c c u r r e d in t w o equal ly p robab le ve rs ions , 
t h e n 2 1 000 c o m b i n a t i o n s w o u l d be possib le. A c t u a l es t imates a re 
t h a t a b o u t t w o - t h i r d s o f all genes are p o l y m o r p h i c , and t h a t any 
given indiv idual is h e t e r o z y g o u s f o r a b o u t a t h i r d o f his genes. 
Thus an a l m o s t l imi t less va r ie ty o f indiv iduáis is possib le. 

A n e x t r e m e examp le o f p o l y m o r p h i s m is in t h e H L A c o m p l e x o f 
genes w h i c h d e t e r m i n e s t issue t ransp lan t r e j ec t i on and f o re i gn 
ant igen response . T h e H L A - A gene, w h i c h is on íy o n e o f severa l 
genes in th is c lus te r , has up t o 50 alíeles. C l o n i n g and sequenc ing 
o f th is gene f r o m d i f fe ren t indiv iduáis has revea led ex tens ive va-
r i a t i on , w i t h s o m e alíeles d i f fe r ing in as m u c h as 10-15% o f t h e 
a m i n o acid res idues o f t h e H L A - A p r o t e i n . A n o t h e r w e l l s tud ied 
examp le o f p o l y m o r p h i s m is in h e m o g l o b i n . In s o m e popu la t i ons , 
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t h e be ta chain gene o f h e m o g l o b i n is p resen t at a b o u t 9 0 % in t h e 
n o r m a l A f o r m and 10% in t h e S (sickle) f o r m . T h e S alíele di f fers 
f r o m t h e A alíele by o n l y a single base subs t i t u t i on resu l t ing in a 
single a m i n o acid change in t h e h e m o g l o b i n be ta chain, b u t th is 
makes a signi f icant d i f fe rence in t h e physical p r o p e r t i e s o f t h e 
h e m o g l o b i n p r o t e i n . H e t e r o z y g o u s AS indiv iduáis have g rea te r 
res is tance t o malar ia t han A A indiv iduáis, Se lec t ion f o r h e t e r o z y -
gos i ty resu l ts in a balanced p o l y m o r p h i s m a m o n g indiv iduáis l iv ing 
in reg ions w i t h a high inc idence o f malar ia. N u m e r o u s examples 
o f p o l y m o r p h i s m are r e c o r d e d in t h e G e n o m e Da ta Base ( G D B ) , 
many o f w h i c h are assoc iated w i t h i nhe r i t ed disease. 

T h e ex tens ive ind iv idual var ia t ions seen f o r a l m o s t all human t ra i t s 
(physical appearance, in te l l igence, musical abi l i ty , and so f o r t h ) can 
be exp la ined in t e r m s o f genet ic p o l y m o r p h i s m . P o l y m o r p h i s m s 
can t h e o r e t i c a l l y be o f t w o types : ( I ) va r ia t i on o f t h e cod ing 
sequences, and (2) va r ia t i on o f f lank ing n o n - c o d i n g regu la to r y se-
quences. H u m a n genes genera l ly cons is t o f several e x o n s (sequen
ces t h a t c o d e f o r a m i n o acids) separa ted by i n te r ven ing i n t r o n s 
( n o n - c o d i n g sequences t h a t a re r e m o v e d by R N A spl ic ing). O f t e n 
several h u n d r e d basepairs o f sequence u p s t r e a m (5 ' ) t o a gene 
a re i nvo lved in exp ress ion o f t h e gene. Sequences in th is reg ión 
con ta i n t h e p r o m o t e r and a n u m b e r o f D N A sites a t w h i c h re 
g u l a t o r y p r o t e i n s ( t r a n s c r i p t i o n fac to rs ) i n t e rac t t o c o n t r o l t h e 
ra te o f t r a n s c r i p t i o n . T h e i n t r ons con ta in I n f o r m a t i o n f o r c o r r e c t 
spl ic ing. I n c o r r e c t spl ic ing can y ie ld inact ive p r o t e i n o r p r o t e i n 
w i t h a l t e red f u n c t i o n . D o w n s t r e a m (3 ' ) sequences d i r e c t t e r m i 
n a r o n o f t r a n s c r i p t i o n and po lyadeny la t ion o f t h e 3' end o f t h e 
messenger R N A . P o l y m o r p h i c va r ia t i on in n o n - c o d i n g D N A cou ld 
thus in f luence t h e a m o u n t , t issue speci f ic i ty , and t e m p o r a l o r d e r 
o f gene exp ress ion . Th is c o u l d be a m a j o r f a c t o r in t h e d e t e r m i 
n a r o n o f h u m a n t ra i t s . I t has been argued by s o m e t h a t w e w i l l 
have m o s t o f t h e i m p o r t a n t I n f o r m a t i o n con ta i ned in o u r g e n o m e 
by sequenc ing jus t t h e cod ing par ts as r e p r e s e n t e d in messenger 
R N A . O n e c o u l d argüe, h o w e v e r , t h a t at least an equal a m o u n t 
o f i n f o r m a t i o n resides in t h e D N A regu la to ry reg ions o f each 
gene. In fact , a gene shou ld perhaps best be c o n s i d e r e d as a un i t 
cons is t ing o f all cod ing and c o n t r o l l i n g sequences. 

A m a j o r goal o f t h e H u m a n G e n o m e P ro jec t is t h e mapp ing and 
sequenc ing o f all t h e human genes. O n e m u s t add t o t h a t t h e task 
o f cata log ing t h e sequences o f all al lel ic var iants in t h e human 
p o p u l a t i o n , pa r t i cu l a r l y t h o s e assoc ia ted w i t h c l in ical disease. 
Iden t i f i ca t ion and d e t e c t i o n o f genet ic var iants t h a t p red ispose t o 
disease, a l t hough a l ready w e l l u n d e r w a y , w i l l b e c o m e an even 
g r e a t e r f a c t o r in t h e med ic ine o f t h e n e x t c e n t u r y . 

D e t e c t i o n o f genet ic var iants can n o w be d o n e a t t h e D N A level 
using t w o p o w e r f u l , r ecen t l y deve loped m e t h o d s : t h e po l ymerase 
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chain r eac t i on (PCR) and t h e ligase chain r e a c t i o n ( L C R ) . PCR 
ut i l izes t w o o l i g o n u c l e o t i d e p r i m e r s , o n e f o r each s t rand o f t h e 
c h r o m o s o m a l D N A t é m p l a t e . These a re d l r e c t e d conve rgen t l y , 
so t h a t a cyc le o f rep l i ca t i on cop ies t h e r e g i ó n o f t h e D N A 
b e t w e e n t h e t w o p r i m e r s . A t eve ry cycle, t h e D N A p r o d u c t o f 
t h e reac t i on can serve as t é m p l a t e in t h e n e x t r o u n d o f p r i m e d 
rep l i ca t i on , henee an e x p o n e n t i a l chain r eac t i on is in i t i a ted , w i t h 
an a p p r o x i m a t e doub l i ng o f p r o d u c t at each cyc le . T h e sens i t iv i ty 
is such t h a t t h e D N A o f a single cel l can be analyzed. Gene t i c 
var ian ts a re d e t e c t e d in severa l ways . If de le t i ons o r add i t i ons o f 
sequence are p resen t in t h e D N A , t h e PCR p r o d u c t w i l l be e i t he r 
smal le r o r larger than e x p e c t e d . Base subs t i t u t i ons can be de tec 
t e d by f i r s t ampl i fy ing t h e reg ión con ta in ing t h e base change, and 
t h e n p r o b i n g w i t h an o l i g o n u c l e o t i d e c o m p l e m e n t a r y t o a small 
r eg ión o f sequence ove r l app ing t h e base change. A single base 
m i s m a t c h can s t rong l y af fect t h e abi l i ty o f t h e o l igo p r o b é t o 
hyb r id i ze t o t h e sequence. Single base d e t e c t i o n can be mu l t i p l e -
x e d by a t tach ing mú l t i p l e o l i go p r o b e s , each specif ic f o r a d i f f e ren t 
base change, t o a m e m b r a n e f i l t e r s t r i p as a m a t r i x o f d o t s . T h e 
labeled PCR p r o d u c t can t h e n be hyb r id i zed t o t h e f i l t e r s t r ip 
and a f te r su i table d e v e l o p m e n t , t h e p a t t e r n o f pos i t i ve and nega-
t i ve d o t s d e t e r m i n e s t h e geno t ype . 

LCR, w h i l e n o t y e t r o u t i n e l y used, has possib le advantages f o r 
single base d e t e c t i o n . F o u r o l igos a re r e q u i r e d , t w o f lank ing t h e 
base in ques t i on o n each s t rand , so t h a t l igat ion on ly oceu rs if 
t h e m i sma tch is p resen t a t t h e m u t a t e d si te b e t w e e n t h e o l igos 
o n e i t h e r s t r a n d . A t h e r m o s t a b i l e ligase is u t i l i zed and rap id 
eyel ing is ca r r i ed o u t as in PCR. Aga in , t h e c ruc ia l f ea tu re is t ha t 
t h e l igated p r o d u e t s o f each cycle ac t as t emp la tes in subsequen t 
eyeíes, p r o d u c i n g an exponen t i a l r e a c t i o n . L C R reac t ions can be 
m u l t i p l e x e d as w i t h PCR. 

A p p l i c a t i o n o f these techn iques makes i t poss ib le t o gené ra te 
genet ic p ro f i les w h i c h ident i f y t h e pa r t i cu la r alíeles ca r r i ed by any 
g iven ind iv idua l . W h e n t a r g e t e d t o alíeles assoc ia ted w i t h disease, 
such pro f i les a l l o w p r e s y m p t o m a t i c d e t e c t i o n . In t h e n e x t c e n t u r y 
o n e c o u l d also imagine t h e app l i ca t ion o f t hese m e t h o d s t o t h e 
p r e d i c t i o n o f human t ra i t s a t an ear ly age o r even i n - u t e r o . Im-
p o r t a n t eth ica l issues a r e raised by such possib i l i t ies and w i l l 
u l t ima te l y have t o be reso l ved . 
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OF A PERSON FATE'S? 

Daniel Wikler 

Pro fessor o f Medica l Ethics at t h e Un i ve r s i t y o f W i s c o n s i n . 
U n i t e d States o f A m e r i c a . 

O r d i n a r y med ica l c o n d i t i o n s - a w e a k hear t , f o r examp le , o r a 
bra in t u m o r - l im i t one 's f r e e d o m t o d o as o n e pleases. So d o 
genes. W h y shou ld genet ic i n f o r m a t i o n be t h o u g h t t o pose a 
distinctive q u e s t i o n a b o u t h u m a n f r e e d o m ? 

Perhaps t h e m o s t logical a n s w e r is t h a t i t shou ld no t . Genes 
par t ia l ly d e t e r m i n e one 's fa te , b u t so d o m o n o g e n e t i c c o n d i t i o n s 
o f one 's body . G e n e t i c i n f o r m a t i o n is n o t necessar i ly a m o r e 
p o w e r f u l p r e d i c t o r , ñ o r a re t h o s e w h o s e fo recas t a re less vu lne 
rable t o avo idance by self p r o t e c t i v e ac t ions o f t h e ind iv idua l . T o 
be sure , genet ic p red i spos i t i ons t o a par t i cu la r m o r b i d s ta te may 
be imposs ib le t o c o u n t e r a c t , b u t so t o o may t h e delayed ef fects 
o f t r a u m a o r in fec t ious disease. These cons ide ra t i ons suggest t h a t 
advances in genet ic sc ience pose n o n e w o r d is t inc t ive q u e s t i o n 
a b o u t h u m a n f r e e d o m , a t least w h e n c o n s i d e r e d in genera l and 
in t h e abs t rac t . Genes a re physical a t t r i b u t e s l ike any o t h e r , 
k n o w l e d g e o f w h i c h may be used f o r g o o d o r i l l . 

False beliefs and spu r ious associat ions, h o w e v e r , can be p a r t i -
cu lar ly in f luent ia l in t h e f ie id o f genet ics , as t h e v i c t ims o f t h e o íd 

* Rapporteur. 
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Eugenios k n o w w e l l . T h u s i t is useful t o sped late o n t h e reasons 
t h a t genet ic i n f o r m a t i o n m igh t be thought ( h o w e v e r i r ra t i ona l l y ) . 

fdent/ty 

W e def ine ourse lves largely in t e r m s o f o u r k in : o u r fami ly , o u r 
ances to rs , o u r peop le . Genes l ink us w i t h t h e i r behav io r , cus toms , 
and dest iny : «App les d o n o t fall far f r o m t h e t r e e » . Genes thus 
r e p r e s e n t a w a y ¡n w h i c h o u r f r e e d o m is l im i t ed by t h e pos t 

Essence 

T h e metaphysical doc t r i ne o f «essence» and «acc ident» dist inguis-
hes be tween a t t r ibu tes one may add o r shed and a t t r ibu tes t h e loss 
o f w h i c h w o u l d a m o u n t t o one's ex t i nc t i on . Cons ide r t h e fut i l i ty o f 
w ish ing tha t y o u had been b o r n t o d i f ferent (and be t te r ) parents. 
T h a t pe rson migh t be happier than y o u are, b u t he o r she w o u l d 
n o t be you. It makes per fect ly g o o d sense, h o w e v e r , t o w ish tha t 
y o u w e r e n o t diabetic, o r lame. Tha t person m igh t be happier, and 
would be y o u . O u r genes are u n d e r s t o o d as essential t o w h o w e 
are. Genes thus de te rm ine w h o w e are in t he present 

Fote 

Fatal ism is a supers t i t i ous bel ief w h i c h is s o m e t i m e s con fused w i t h 
t h e m o r e plausible n o t i o n o f d e t e r m i n i s m . D e t e r m i n i s m is s imply 
a r e c o g n i t i o n o f t h e un iversa l i t y o f cause and ef fect , t h e g o -
ve rnance o f t h e laws o f na tu re . Fatal ism manta ins t h a t ce r ta in 
events , e.g. one 's o w n dea th , w i l l o c c u r at a p r e o r d a i n e d t i m e 
regard less o f i n te rven ing causes and effects. 

Perhaps because o f l inkage o f genes t o b o t h i den t i t y and essence, 
genes may be m o r e l ike ly than o r d i n a r y med ica l c o n d i t i o n s t o 
seem t o impose a fate o n a pe rson regardless o f h o w he conduc t s 
himself . Genes a re thus a l ink t o one 's futura, and i t is u n d e r s t a n d -
able t h a t genet ic i n f o r m a t i o n may be especial ly feared - a n d also 
t h a t i t m igh t c o n t r i b u t e m o r e than i t shou ld t o harsh and d isc r i -
m i n a t o r y t r e a t m e n t at t h e hands o f o t h e r s . 

N o n e o f these cons ide ra t i ons shou ld sway educa ted and ra t iona l 
peop le . Por examp le , m o s t peop le i nhe r i t t h e i r fami ly 's c u l t u r e 
a long w i t h genes, and t h e re la t ive in f luence o f t h e t w o is n o t o -
r ious ly easy t o confuse . T h e bel ieve t h a t genes a re a direct and 
d is t inc t i ve l im i t a t i on o n one 's f r e e d o m is unders tandab le , and p o -
w e r f u l , and po ten t ia l l y dangerous . T h e n o t i o n t h a t genes r e p r e 
sent o u r f u t u r e , o u r p resen t , and o u r past - w h e t h e r p resen ted 
as a scient i f ic t h e o r y o r as a f o l k be l i e f - is a f i t t i ng sub jec t f o r 
publ ic educa t i on in b ioe th ics . 



THE HUMAN CENOME PROJECT: STATE OF 
THE ART 

Ann Victoria Thomas 

A t t o r n e y , O f f i ce o f t h e G e n e r a l C o u n s e l , U n i v e r s i t y o f Kansas. 
U n i t e d States o f A m e r i c a . 

F r o m a medical s tandpoint , i t is i m p o r t a n t t o k n o w w h y w e as 
humans are d i f ferent if w e all have the same genes. W e are di f ferent 
because t h e r e are m i n o r var iat ions in t h e genes. T h e sequencing o f 
t he genes and t h e d iscovery o f the var iat ions is impor tan t . This 
w o u l d a l low us t o p red ic t disease t ra i ts as we l l as human t ra i ts . 

T h e g e n o m e a lone does n o t d e t e r m i n e human var ia t ions . Brain 
f u n c t i o n and e n v i r o n m e n t in f luence var ia t ions . 

T o unde rs tand t h e amazing va r ia t i on o f t h e genes w i l l r e q u i r e us 
t o i m p r o v e o u r p resen t analyt ical m e t h o d s by a f a c t o r o f 1,000. 
W e have all th is d ive rs i t y because o f e v o l u t i o n . It is b e t t e r t o 
have g rea t d ive rs i t y in o r d e r f o r t h e species t o surv ive . 

A t th is t i m e , a b o u t 20 ,000 o f t h e es t ima ted 100,000 genes have 
been sequenced . W e e x p e c t t h a t all 100,000 w i l l be k n o w n w i t h i n 
t h e n e x t 2 years. O n t h e o t h e r hand, w e es t ímate t ha t t h e r e a re 
12 t o 15 m i l l i on d i f ferences b e t w e e n indiv iduáis. Eventual ly , w e 
shou ld be able t o d e t e r m i n e w h i c h genes change w i t h e v o l u t i o -
nary events . 

* Rapporteur. 
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T h e g rea tes t p rog ress in t h e H u m a n G e n o m e P ro jec t has been 
made w i t h o u t t echno log i ca l advances. M u c h o f t h e p rog ress has 
c o m e f r o m t h e use o f r o b o t s . T h e e l e c t r o p h o r e t i c r u n t i m e is 
t h e l im i t ing f ac to r . T h r o u g h t h e use o t n e w techn iques , i t is l ikely 
t h a t w e w i l l i m p r o v e by t w o o r d e r s o f magn i tude sequenc ing t i m e 
w i t h i n 2 years . 

It is i m p o r t a n t in t h e g e n o m e p r o j e c t t o cons ide r its r e l a t i on t o 
t h e s tudy o f congen i ta l defects . T h e basic s t ra tegy f o r p rena ta l 
genet ic advice invo lves t h e need t o d e t e c t t h e r i sk f ac to r s . T h e 
d i scove ry o f th is k ind o f i n f o r m a t i o n w i l l g ive r ise t o e th ica l and 
legal issues w h i c h w i i l cause us t o deve lop legal codes t o deal 
w i t h t h e issues. 

C o m m e n t s of the moderators 

Harr ison 0 . Smith: F r o m a medica l s tandpo in t , i t is i m p o r t a n t t o 
k n o w w h y w e as humans a re d i f f e ren t if w e all have t h e same 
genes. W e are d i f f e ren t because t h e r e a re m i n o r va r ia t ions in t h e 
genes. Th is is k n o w n as genet ic p o l y m o r p h i s m . T w o - t h i r d s o f all 
o u r genes a re p o l y m o r p h i c a t a signi f icant level . Th is resu l ts in an 
uncoun tab le n u m b e r o f poss ib le c o m b i n a t i o n s . T h e sequenc ing o f 
t h e genes and t h e d i scove ry o f t h e var ia t ions is i m p o r t a n t . T h e 
t e c h n o l o g y f o r d e t e c t i n g va r i a t i ons is rap id l y advanc ing . Th i s 
w o u l d a l l o w us t o p r e d i c t disease t ra i t s as w e l l as h u m a n t ra i t s . 

Carleton Gajdusek: T h e g e n o m e a lone does n o t d e t e r m i n e h u m a n 
var ia t ions . Bra in f u n c t i o n and e n v i r o n m e n t in f luence va r ia t ions . 
For examp le , p u t t i n g a pa tch o n t h e eye o f a cat changes t h e w a y 
t h e cat p rocesses i n f o r m a t i o n . Th is is n o t in t h e gene. Language 
and c u l t u r e s t r u c t u r e s t h e b ra in . D o g s have been man ipu la ted 
t h r o u g h b reed ing by humans t o change t h e i r persona l i t ies . A s 
a n o t h e r examp le , y o u c a n n o t d e t e c t M o z a r t ' s f a the r in t h e gene. 
In cons ide r i ng w h a t w e e x p e c t t o f ind f r o m mapp ing t h e g e n o m e , 
r e m e m b e r t h a t t h e g e n o m e does n o t d e t e r m i n e eve ry th i ng . 

C o m m e n t s of the partícípants ín the round table 

Charles Cantor: W h i l e maps o f t h e c h r o m o s o m e s s h o w t h a t w e 
a re all v e r y s imi lar , t h e m i c r o s c o p i c deta i l s h o w s amazing va r ie ty . 
T o unde rs tand th i s va r i a t i on w i l l r e q u i r e us t o i m p r o v e o u r p r e -
sent analyt ical m e t h o d s by a f a c t o r o f 1,000. H o w w i l l w e d o th is 
T h e m o d e l is f o u n d in c o m p u t e r sc ience. C u r r e n t c o m p u t e r s d o 
th ings fast and t h e y d o m o r e than o n e th i ng a t a t i m e . Th is is 
cal led paral le l p rocess ing . Sequenc ing by hyb r i d i za t i on is a n o t h e r 
i m p r o v e m e n t in t e c h n i q u e . 
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For p resen t D N A sequenc ing m e t h o d s , 20 ,000 base pairs can be 
p r o d u c e d pe r w o r k e r p e r day. T h e best labs can p r o d u c e a t a 
ra te 10 t imes faster t han th is , bu t I08 base pairs per day per 
scienist shou ld be possib le. K e e p in m i n d t h a t D N A analysis (ge-
net ic tes t ing) is n o t t h e t o t a l answer . For examp le , t h e r e are 
d i s co rdan t ident ica l t w i n s , i.e. m i r r o r t w i n s . T h e y have ident ica l 
genes b u t they mirror each other. I t w o u l d take 6 x I016 t o cha-
rac te r i ze all gene d i f ferences. W h y d o w e have all th is d ivers i ty? 
Th is is because o f e v o l u t i o n . It is b e t t e r t o have g rea t d ive rs i t y 
in o r d e r f o r t h e species t o surv ive. Evo lu t i on does n o t care a b o u t 
t h e ind iv idual , on l y t h e species. 

Craig Venter: I t is d i f f icu l t t o d is t inguish human p r o t e i n s f r o m ani 
mal p ro te ins . T h e genes a re d i f fe ren t , b u t t h e p r o t e i n s a re iden
t ica l . A t th is t i m e , a b o u t 20 ,000 o f t h e es t ima ted 100,000 genes 
have been sequenced . In 1990 on l y 2 ,000 had been sequenced . 
W e e x p e c t t h a t all 100,000 w i l l be k n o w n w i t h i n t h e n e x t 2 years. 
O n t h e o t h e r hand, w e es t ímate t h e r e a re 12 t o 15 m i l l i on dif
fe rences b e t w e e n indiv iduáis. Every cel l in t h e b o d y has t h e same 
c h r o m o s o m e s , b u t each cell processes d i f fe rent ly . For examp le , 
hea r t cells express d i f fe ren t l y than l iver cells. H e a r t cells f r o m 
humans d o w n t h r o u g h insects are m o r e s imi lar than hea r t and 
l iver cells. T h e Ins t i tu te f o r G e n o m i c Research uses paral le l c o m -
pu te rs in its research and a l ready 200 c o m p u t e r s have been sa-
t u r a t e d . Eventual ly, w e shou ld be able t o d e t e r m i n e w h i c h genes 
change w i t h e v o l u t i o n a r y events . T h e Ins t i tu te f o r G e n o m i c Re
search also s tud ies research po l icy and eth ics. K e e p in m i n d t h a t 
human beings w i l l use w h a t e v e r I n f o r m a t i o n t h e y can f o r d isc r i -
m i n a t i o n . 

Víctor Wal te r Weedn : T h e d e v e l o p m e n t o f t e c h n o l o g y is a big pa r t 
o f t h e H u m a n G e n o m e Pro jec t . M a j o r sequenc ing techno log ica l 
b r e a k t h r o u g h s have n o t y e t o c c u r r e d . T h e f i r s t c o m m e r c i a l 
a u t o m a t e d sequencers w e r e n o t deve loped f o r t h e g e n o m e p r o 
jec t . T h e g rea tes t p rogress in t h e H u m a n G e n o m e Pro jec t has 
been made w i t h o u t techno log ica l advances. M u c h o f t h e p rogress 
has c o m e f r o m t h e use o f r o b o t s . T h e e l e c t r o p h o r e t i c r u n t i m e 
is t h e l im i t ing fac to r . T h e g rea te r t h e vo l tage appl ied across t h e 
gel , t h e fas ter t h e r u n t i m e . Bu t t h e m o r e vo l tage app l ied , t h e 
m o r e heat. K e e p in m i n d t ha t « m o r e is less». U l t r a t h i n gel a l l ows 
f o r faster analysis. Cap i l la ry gels a re even m o r e ef f ic ient and also 
m u c h less expens ive . T h e m i c r o c h i p can r evo lu t i on i ze m o l e c u l a r 
b io logy. Mass s p e c t r o m e t r y may also be a so l u t i on . It is l ikely t h a t 
t w o o r d e r s o f magn i t ude g r e a t e r sequenc ing t i m e w i l l o c c u r 
w i t h i n 2 years . 

Bartolomé Jaume Roig: In 1534 a physic ian f i r s t c rea ted an ana to -
mical map o f humans. N o w w e have m o v e d t o a m i c r o v i s i o n o f 
t h e map. It is i m p o r t a n t in t h e g e n o m e p r o j e c t t o cons ide r its 
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r e l a t i on t o t h e s tudy o f congen i ta l defects . B e h w e e n 5 and 7% o f 
n e w b o r n s have these. T h e y can be c h r o m o s o m a l , he r i d i t a ry , o r 
congen i ta l m a l f o r m a t i o n s . A s t o c h r o m o s o m a l defects , 100% o f 
t hese can be d iagnosed prenata l . A s t o he r i d i t a r y disease, 1.4 t o 
2 % o f all n e w b o r n s have these. O n l y 6 0 % o f these can be d e t e r -
m i n e d p rena ta l , such as cyst ic f ib ros is and H u n t i n g t o n ' s disease. 
A s t o congen i ta l m a l f o r m a t i o n s , t h e inc idence is t h r e e t o f o u r 
p e r c e n t and 80 t o 9 0 % can be d iagnosed p rena ta l . T h e i m p o r t a n t 
o f t hese t h r e e c o n d i t i o n s is t h a t t h e y resu l t in 2 0 % o f t h e deaths 
o f ch i l d ren u n d e r I yea r o f age and 8 5 % o f t h e first q u a r t e r 
spon taneous a b o r t i o n s . 

T h e r e a re va r ious levéis o f p r e v e n t i o n . Th is can be p r e o r pos t 
natal . A s t o p o s t natal , t h e best p r e v e n t i o n w o u l d be based o n 
having as m u c h I n f o r m a t i o n as possib le a b o u t t h e ind iv idual . Post 
natal inves t iga t ion can d e t e c t ca r r i e rs . A l l th is I n f o r m a t i o n has t o 
be c lear , conc ise , and ob jec t i ve w h e n it is p r e s e n t e d t o t h e 
coup le . W e m u s t t h e n respec t t h e dec is ión o f t h e coup le . For 
t h o s e diseases w h i c h a re d e t e c t e d neonata l ly , t r e a t m e n t s m u s t be 
ef f ic ient . 

T h e r e a re geograph ic áreas w h i c h have m o r e inc idence o f ce r ta in 
diseases. For examp le , neura l t u b e defects appear m o r e o f t en in 
t h e U n i t e d K i n g d o m . C a r r i e r f r e q u e n c y is also i m p o r t a n t t o v iew , 
f o r exap le in Tay Sachs disease. 

T h e basic s t ra tegy f o r prenata l genet ic advice invo lves t h e need 
t o d e t e c t t h e r i sk f ac to rs . Th is involves fami ly b a c k g r o u n d , age, 
e thn ic b a c k g r o u n d . T h e r e are t w o techn iques o f p renata l d iagno
sis, non- invas ive such as u l t r asonog raphy and X - r a y s , and invasive 
such as b iopsy o f t h e fe tus o r amn iocen tes is . T h e d i scove ry o f 
th is k ind o f I n f o r m a t i o n w i l l give r ise t o e th ica l and legal issues 
w h i c h w i l l cause us t o deve lop legal codes t o deal w i t h t h e issues. 

Andreas Klepsch: In t h e m i d '80 's t h e t i m e was r igh t t o make a 
c o o r d i n a t a e d e f f o r t t o sequence genes. T h e g e n o m e as a w h o l e 
is t h e focus . It w o u l d take a pi le o f paper 72 m e t e r s high t o 
desc r ibe t h e human g e n o m e . T h e European C o m m u n i t i e s human 
g e n o m e p r o j e c t s ta r ted in earnes t in t h e late '80 's . I t had several 
m a j o r tasks. These inc luded i m p r o v i n g t h e g e n o m e map, i m -
p r o v i n g t h e data bases, i m p r o v i n g t h e app l ica t ions in med ic ine , 
and i m p r o v i n g t h e physical map. O n e o f t h e c o n d i t i o n s o f t h e 
p r o j e c t was f r ee access t o t h e resou rces f o r all Eu ropean sc ien-
t is ts , and shar ing o f I n f o r m a t i o n . T h e r e are legal, e c o n o m i c and 
social issues g r o w i n g o u t o f t h e p r o j e c t . T h u s , a p r o j e c t was set 
up t o cons ide r t h e legal, e c o n o m i c and social aspects. Th is w i l l 
r esu l t in t h e pub l i ca t ion o f a n u m b e r o f s tudies o n these issues. 
T h e r e a re áreas o f b iomed ica l research such as analysis o f t h e 
h u m a n g e n o m e , research o n b iomed ica l e th ics , i m p r o v e m e n t o f 
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t h e physical map , data handl ing, D N A sequenc ing, and i m p r o v e -
m e n t o f t h e genet ic map . C u r r e n t l y , w e are discussing w h a t t o 
d o in t h e n e x t p r o g r a m . A ques t i on t o be a n s w e r e d is w h e t h e r 
go ing d i r ec t l y t o sequenc ing n o w o r in 2 years makes sense. W e 
have n o g o o d idea o f w h a t 9 0 % o f human D N A is f o r . Th i s has 
an impac t o n f u t u r e h u m a n g e n o m e p ro jec t s . W e need m o r e 
w o r k o n ident i fy ing t h e f unc t i ons o f D N A . 

Discussion 

In t h e d iscuss ion f o l l o w i n g t h e r o u n d tab le , s o m e o f t h e f o l l o w i n g 
po in t s w e r e made . 

- There ore geneüc conditons which only «penétrate» in certain en-
vironments, i.e. they may not have any effect in one environment but 
may be lethai in another. 

- Keep in m ind that processing o f information by the brain is pr imari ly 
environmentalíy determined. 

- W e know only very //tí/e about the proteins. To learn about proteins, 
we have to study the genes. 

- M a n y genetically engineered plants have been wiped out by pot/ io-
genic microbes which can evolve faster. This has great implications 
for altering human genomes. 

- The fears about genomic research are the same as they used to be. 
But the more we discover, the more mysteries there are which wiíl 
crop up. 

- Since the Valencia conference, there has been a tremendous increase 
in the progress o f the p ronec t 

- T h e r e is a huge difference between genetic therapy for a single 
individual and a t tempt ing to touch the genomic structure o f o spedes. 
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Perspect ive 

T h e H u m a n G e n o m e P r o j e c t was in i t ia l ly conce i ved as a 15 year 
e f f o r t t o map and sequence o n e rep resen ta t i ve human g e n o m e . 
Because humans are genera l l y r a t h e r p o o r candidates f o r e x p e r i 
men ta l genet ics , i t was also agreed t o map , and in so far as 
r e s o u r c e s p e r m i t t e d , d e t e r m i n e t h e sequences o f a set o f m o d e l 
o rgan isms w h e r e genet ic e x p e r i m e n t a r o n is far easier. T h e real 
p u r p o s e beh ind all th is I n f o r m a t i o n ga the r ing is t o f ind t h e es t i -
m a t e d 100,000 human genes and make t h e m accessible t o all 
i n t e res ted b io log is ts f o r e x p e r i m e n t a l s tudy. H e r e t h e advantage 
o f inc lud ing t h e m o d e l o rgan isms is t h a t gene k n o c k - o u t e x p e r i -
m e n t s , a p o w e r f u l t e s t o f t h e pu ta t i ve f u n c t i o n o f a new ly -d i sco -
v e r e d gene, a re vast ly s imp le r than t h e y w o u l d be in t h e human , 
w h e r e eth ica l and pract ica l conce rns w o u l d a l l o w such data t o 
be o b t a i n e d on l y by r e t r o s p e c t i v e analysis. 

T o accomp l i sh t h e in i t ia l ly -s ta ted goals o f t h e H u m a n G e n o m e 
Pro jec t , i t was env is ioned t h a t a t least an o r d e r o f magn i tude 
i m p r o v e m e n t in t h e t e c h n o l o g y o f g e n o m e mapp ing and D N A 
sequenc ing w o u l d be needed . In fact , ini t ial p rog ress in t e c h n o l o g y 
d e v e l o p m e n t f o r human g e n o m e analysis has p r o c e e d e d m o r e 
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rap id ly t han an t i c ipa ted by th is plan. In a p r o j e c t less t han 3 years 
o íd , t h e s tate o f t h e a r t o f genet lc mapp ing , physical mapp lng , and 
D N A sequenc ing has a l ready been I m p r o v e d , in each case, by 
c ióse t o an o r d e r o f magn l tude . M o s t o f th is has o c c u r r e d by 
o p t i m i z a t i o n o f p re -ex i s t i ng e x p e r i m e n t a l parad igms. T h u s , f o r 
examp le , genet ic mapp ing is r e n d e r e d far easier by sys temat ic 
approaches t o iso la te and cha rac te r i ze highiy i n f o r m a t i v e genet ic 
m a r k e r s l ike s imp le sequence repeats . Physical mapp ing is g rea t l y 
a ided by t h e avai labl i l i ty o f larger i nse r t c lon ing v e c t o r s , and by a 
va r ie ty o f app l ica t ions o f t h e po l ymerase chain reac t i on (PCR) t o 
reduce t h e c o m p l e x i t y o f D N A samples by select ive amp l i f i ca t ion 
o f pa r t i cu la r g e n o m e f rac t i ons o r cons t i t uen t s . D N A sequenc ing 
has been acce le ra ted and i m p r o v e d cons ide rab ly by t h e use o f 
t h i n gels, i n te rna l f l u o r e s c e n t label ing p r o c e d u r e s , b e t t e r sequence 
cal l ing s o f t w a r e and a u t o m a t e d m e t h o d s f o r sample p r e p a r a t i o n . 

W i t h t h e t o o l s avai lable n o w , t h e g e n o m e p r o j e c t c o u l d be suc-
cessful ly c o m p l e t e d as or ig ina l ly des igned. Indeed , t h e f ind ing o f 
genes t h r o u g h c D N A s o f fe rs t h e poss ib i l i ty o f d i scove ry o f m o s t 
human genes far b e f o r e t h e bu lk o f t h e g e n o m e is sequenced . 
O n e w a y t o v i e w these cons ide rab le s t r ides in s t ra tegy and t e c h -
n iques, is t h a t w e shou ld use t h e m t o seize as many genes as 
possib le and begin t o s tudy t h e i r b io logy . W h i l e th is is v e r y a t -
t r ac t i ve f r o m many po in t s o f v i e w , i t fails t o t ake i n t o a c c o u n t 
t h a t t o real ly u n d e r s t a n d t h e f u n c t i o n o f m o s t human genes, w e 
w i l l need t o be able t o analyze t h e m in t h e c o n t e x t o f o b s e r v e d 
human var iab i l i ty . In an ideal scenar io , w e w o u l d l ike t o be able 
t o d e t e r m i n e t h e D N A sequence n o t j us t o f o n e human , b u t o f 
eve ry m e m b e r o f o u r species. Th is w o u l d a l l o w us t o t ake fu l les t 
advantage o f t h e w e a l t h o f medica l and desc r ip t i ve data avai lable 
in o r d e r t o u n d e r s t a n d s o m e o f t h e v e r y c o m p l e x mu l t igen ic 
events w h i c h d e t e r m i n e key human charac te r i s tcs . Such an e n -
deavo r is n o t poss ib le w i t h any th ing resemb l i ng c u r r e n t p r o c e d u 
res f o r D N A analysis. 

Future technology 

A n u m b e r o f research g r o u p s have been e x p l o r i n g n e w and dif-
f e r e n t schemes f o r D N A mapp ing and sequenc ing, o r m e t h o d s 
f o r vast acce le ra t i on o f ex is t ing schemes. T h e s e inc lude n e w c l o 
n ing m e t h o d s , n e w m e t h o d s f o r mapp ing larger n u m b e r s o f c l o 
nes, and t o t a l l y n e w m e t h o d s f o r D N A sequenc ing. G i v e n t h e 
w e a l t h o f ¡deas and t h e cons ide rab le i n v e s t m e n t t h a t is be ing 
made, i t seems qu i t e l ike ly tha t , a decade f r o m n o w , m e t h o d s f o r 
D N A man ipu la t i on and sequenc ing w i l l be o r d e r s o f magn i tude 
fas ter t han t h e y a re t oday . In th is p resen ta t i on , w e w i l l s t ress 
s o m e o f t h e m e t h o d s t h a t o u r l abo ra to r i es a re c u r r e n t l y engaged 
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in . H o w e v e r , m u c h as w e are a t t r a c t e d t o these par t i cu la r imp le -
men ta t i ons , t h e r e is n o guaran tee t h a t o u r par t i cu la r approaches 
w i l l be t h e ones t ha t u l t ima te l y p r o v e m o s t useful . But , a descr ip -
t i o n o f t h e m e t h o d s and t h e i r po ten t i a l advantages w i l l reveal 
s o m e o f t h e basic, genera l cons ide ra t i ons t h a t m u s t e n t e r t h e 
c rea t i on and o p t i m i z a t i o n o f n e w st rategies f o r D N A analysis. 

T h e magn i tude o f t h e task invo lved in large scale d iagnost ic D N A 
sequenc ing is s tagger ing by c u r r e n t s tandards. A n es t ímate f o r t h e 
var iab i l i ty o f any t w o human c h r o m o s o m e s is 0.2%. T h u s w i t h i n 
any single g e n o m e t h e r e w i l l be 6 m i l l i on D N A d i f ferences due 
t o he te rozygos i t y . A s many as 12 m i l l i on D N A d i f ferences m igh t 
be needed t o y ie ld o f fui l c o m p a r i s o n o f any t w o c o m p l e t e ge-
nomes . It is n o t suf f ic ient in such c o m p a r i s o n s t o cons ide r jus t 
exon i c D N A . Many disease alíeles fall in i n t r o n i c reg ions, and t h e 
preve lance o f changes in c o n t r o l sequences o r i n t r o n s o n t h e 
level o f gene exp ress ion o r t h e u t i l i za t ion o f a l té rna te spl ic ing 
pa thways c a n n o t real ly y e t be es t ima ted . For all o f these reasons, 
i t w o u l d be ideal if m e t h o d s c o u l d be deve loped t h a t w o u l d 
charac te r i ze all d i f fe rences in a given g e n o m e f r o m an a r b i t r a r y 
n o r m . T h e r e is n o m e t h o d y e t desc r ibed t h a t l ooks on l y at D N A 
d i f ferences. Suppos ing t h a t such a m e t h o d is f o u n d , eventua l ly , f o r 
d iagnost ic D N A sequenc ing t o be c o s t e f fect ive, t h e m e t h o d 
w o u l d have t o a l l o w t h e set o f d i f ferences t o be f o u n d in less 
than o n e w o r k day. T h u s w e need t o plan f o r D N A sequenc ing 
techn iques t h a t w o u l d p r o v i d e a n y w h e r e f r o m I07 base pairs pe r 
day (if d i f ferences can be h igh l ighted) t o m o r e than I09 base pairs 
pe r day, if ex tens ive reg ions m u s t be fu l ly sequenced. These rates 
a re I02 t o I04 fas ter t han t h e v e r y best t ha t can be d o n e w i t h 
c u r r e n t t e c h n o l o g y . Lest these n u m b e r s seem r id i cu lous , i t shou ld 
be k e p t in m i n d t h a t t h e o r d i n a r y b a c t e r i u m , Escherichia coli, de 
t e r m i n e s D N A sequence con t i nuous l y a t t h e ra te o f 2 x I08 base 
pairs pe r day, as i t rep l ica tes its D N A . If on l y w e cou ld ge t i t t o 
te l l us w h a t i t is do ing , t h e task o f D N A sequenc ing w o u l d be-
c o m e t r i v ia l . 

T w o genera l app roaches can be conce i ved t o gain t r e m e n d o u s 
increases in t h e ra te o f D N A sequencing. T h e f i r s t is t o increase, 
dramat ica l ly , t h e ra te a t w h i c h a single D N A sequence can be 
read. Poten t ia l app roaches f o r do ing th is inc lude mass s p e c t r o -
m e t r y , o r single m o l e c u l e d e t e c t i o n . T h e second genera l ap-
p r o a c h , and t h e o n e w e w i l l c o n c é n t r a t e o n he re , is t h e paral le l 
analysis o f many d i f f e ren t D N A species. T h e s imp les t ve r s i ón f o r 
do ing th is is t o bu i ld conven t i ona l e l e c t r o p h o r e t i c D N A sequen-
cers w i t h large n u m b e r s o f paral lel lañes. A n o t h e r app roach is t o 
sequence many d i f f e ren t D N A mo lecu les as a m i x t u r e by dif-
fe ren t ia l label ing. In such m u l t i p l e x m e t h o d s , t h e labels can be 
appl ied s imu l taneous ly , as in t h e use o f large n u m b e r s o f d i f fe ren t 
f l u o r o p h o r e s , r ad io i so topes o r stable meta l i so topes , o r serial ly. 
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as in t h e e x a m p l e o f successive f i l t e r hybr id i za t ions , c u r r e n t l y in 
use by several d i f f e ren t g r o u p s o f inves t iga tors . 

If v e r y g rea t increases in D N A sequenc ing speed are ach ieved, i t 
is i m p o r t a n t t o real ize t h a t t h e d i s t i nc t i on b e t w e e n t h e mapp ing 
and sequenc ing stages in D N A analysis all b u t d isappears. In c u -
r r e n t D N A analysis, mapp ing p rov ides o r d e r e d samples f o r se
quenc ing , and t h e resu l t ing map I n f o r m a t i o n helps o r i e n t and sub-
d iv ide t h e c lones used in t h e actual sequenc ing p r o j e c t . In t h e 
large scale c o m p a r a t i v e D N A sequenc ing needed f o r d iagnost ics, 
t h e p r o t o t y p e sequence n o r m replaces t h e need f o r map In for 
m a t i o n . W h a t remains o f t h e map is t h e set o f D N A samples t h a t 
w i l l be sequenced . H o w these samples w i l l be o b t a i n e d and hand-
led in an o r d e r l y fash ion f o r d iagnost ic D N A analysis is a m a j o r 
u n k n o w n . If, f o r examp le t h e sequenc ing m e t h o d used is o p t i m a l 
w i t h I03 base pair ta rge ts , m o r e than a m i l l i on ta rge ts m u s t be 
se lec ted and d is t ingu ished. A t p resen t , t h e on l y conce ivab le w a y 
t o se lect these ta rge ts and pur i fy t h e m f r o m t h e g e n o m e w i t h o u t 
ex tens ive subc lon ing is by PCR. W h e t h e r m o r e ef f ic ient a p p r o a -
ches can be designed in t h e f u t u r e remains t o be seen. 

T h e imp l i ca t ions o f t h e need t o handle large n u m b e r s o f D N A 
samples have led us t o focus o u r a t t e n t i o n o n mapp ing and se
quenc ing m e t h o d s w h e r e large ar rays o f t a rge ts o r p r o b e s are 
used. In p r inc ip ie , t h e p o w e r o f such m e t h o d s can be e x t e n d e d 
a l m o s t indef in i te ly by using larger and larger a r ray , in t h e same 
w a y t h a t c o m p u t e r ch ip t echno logy , thus far, has s h o w n a lmos t 
n o b o u n d s o n its expandab i l i t y . A l t h o u g h t o d a y ' s a r rays a re 
usually d o t s o n f i l te rs , sure ly f u t u r e ar rays w i l l be smal ler and w i l l 
begin t o r esemb le t h e s i l icon chips used in m i c r o e l e c t r o n i c s . For 
th is reason i t is a l ready c u s t o m a r y t o re fe r t o such mater ia ls as 
sample chips o r o l i gonuc leo t i de p r o b é chips. 

W e wi l l give t w o examples o f t h e approaches w e are tak ing t o 
e x p l o r e the use o f arrays in faster D N A analysis. T h e f i rs t is a 
mapping p ro jec t , w h i c h was recent ly c o m p l e t e d . H e r e t h e goal was 
t o o r d e r a f ive- fo ld redundan t cosmid l ib rary cover ing t h e genome 
o f t he yeast Sdi/zosocchoromyces pombe. Th is 15 M b g e n o m e is 
rough ly a t e n t h the size o f a typical human c h r o m o s o m e , and w e 
fe i t i t was an exce l lent benchmark against w h i c h t o tes t a n e w 
strategy. Conven t i ona l m e t h o d s f o r p rob ing an array o f cosmids 
use re lat ively s imple D N A s as hybr id iza t ion reagents. Such p robes 
w i l l usually on ly de tec t a f e w cosmids in t h e array. This is a f ine 
approach if t he goal o f t he e x p e r i m e n t is t o f ind a cosmid c o r r e s -
pond ing t o a par t icu lar p r o b é o f in terest . I t is an ex t rao rd ina r i l y 
ineff ic ient approach if t h e goal is t o o r d e r t h e l ibrary. 

W e have d e v e l o p e d p r o c e d u r e s t o use v e r y c o m p l e x D N A sam
ples as p robes . Pulsed f ie ld gel e l e c t r o p h o r e s i s (PFG) is used t o 
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sepára te large D N A f r agmen ts f r o m t h e o rgan i sm o f i n te res t . 
T h e s e a re rad io labe led and used d i r ec t l y t o i n t e r r ó g a t e a c o s m i d 
a r ray . Th is a l l ows a v e r y rap id ass ignment o f cosm ids t o bins t h a t 
c o r r e s p o n d t o pa r t i cu la r f ragments . T h e n , h igher r e s o l u t i o n PFG 
separa t ions a re used t o p r e p a r e n o n - o v e r l a p p i n g sets o f D N A 
f r agmen ts f r o m t h e g e n o m e o f i n te res t . These size f r ac t i ons re -
p r e s e n t poo l s o f p robes . T h e y a re also rad io labe led and used t o 
i n t e r r ó g a t e t h e ar ray . Eventual ly a p ro f i l e o f hyb r i d i za t i on o f each 
c o s m i d t o a panel o f 6 0 t o 8 0 d i f f e ren t p r o b e s is d e v e l o p e d . A 
l i k e l i h o o d m e t h o d is e m p l o y e d t o examine t h e p ro f i l es o f each 
pai r o f c lones in o r d e r t o es t ímate t h e p robab i l i t y t h a t t w o c lones 
ove r l ap , and if so , t o es t íma te t h e degree o f ove r l ap . T h e m e t h o d 
has w o r k e d e x t r e m e l y w e l l and p r o d u c e d a map o f 28 c o s m i d 
con t igs w i t h surpr ís íng ly l í t t le e f fo r t . Th is ís cons ís tan t w í t h ex -
pec ta t i ons f o r c o s m i d o r d e r i n g f r o m a f i ve - fo ld r e d u n d a n t l ib rary . 
A n a l o g o u s m e t h o d s shou ld be appl icable t o h u m a n D N A samples, 
b u t t h e comp l í ca t i ons t h a t po ten t ia l l y ar ise f r o m h igh ly - repea ted 
h u m a n sequences w i l l have t o be deal t w i t h e f fect ive ly and c rea -
t i ve ly . 

Fo r D N A sequencing, w e have been exp lo r i ng a mod i f i ed vers ión 
o n sequencing by hybr id iza t ion (SBH). In o n e s tandard design f o r 
imp lemen ta t i on o f SBH, a ch ip is c o n s t r u c t e d o f all possible 4n 
o l igonuc leo t ides o f length n. T h e pa t te rn o f hybr id iza t ion o f a ra
d io labeled ta rge t t o th is ch ip reveáis all n- tuple w o r d s p resen t in 
t h e sequence. Th is In fo rma t ion a l lows r e c o n s t r u c t i o n o f t h e D N A 
sequence in t h e absence o f repeats. M o r e c o m p l e x strategies can 
be envis ioned t o reduce t h e branch po i n t ambigui t ies caused by 
repeats. T h e r e a re t w o p rob lems w i t h t h e conven t iona l approach 
t o SBH. First, 4 " is a v e r y large n u m b e r f o r n = 8 o r 9, and the 
physical chemis t r y o f d i r ec t D N A hybr id izat ion makes i t di f f icul t t o 
w o r k w i t h o l igonuc leo t ides s h o r t e r than 8. Second, f o r each per fec t 
match in an o l igonuc leo t ide dúp lex t h e r e are t h r e e mismatches at 
each end o r a t o ta l o f six in all. These are the rmodynamica l l y a lmos t 
as stable as t h e per fec t match . Henee the d isc r im ina t ion f o r a 
prec ise sequence ta rge t is n o t as great as o n e w o u l d l ike. 

W e have t r i e d t o c i r c u m v e n t t h e t w o basic d i f f icu l t ies w i t h o r d i -
na ry SBH by tak ing advantage o f s tack ing hyb r i d i za t i on and t h e 
use o f sequence-speci f ic D N A enzymes. In o u r a p p r o a c h t h e p r o -
be is a d ú p l e x D N A w i t h a 3' ove rhang ing single s t r and . Because 
o f t h e e x t r a t h e r m o d y n a m i c s tabi l i ty a f f o rded by t h e ad jacent 
dúp lex , such p r o b e s need o n l y a f ive base o v e r h a n g t o p r o v i d e 
e x c e l l e n t t h e r m a l s tab i l i ty in hyb r i d i za t i on . Th is a l l ows m u c h s im-
p le r chips t o be used. T h e t a r g e t is hyb r i d i zed t o an a r ray o f 
t hese p r o b e s , and t h e n l igated in place. Th is ensures t h a t t h e 3' 
end o f t h e t a r g e t is read v e r y accurate ly . T h e n D N A po l ymerase 
is used t o e x t e n d t h e or ig ina l 3' end o f t h e p r o b é t o read add i -
t i ona l sequence I n f o r m a t i o n a b o u t t h e ta rge t . Th is also ensures 
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t h a t t h e 5' end o f t h e or ig ina l t a rge t was read c o r r e c t l y . T o m a k e 
th is scheme w o r k , in p rac t i ca , t h e t a r g e t m o l e c u l e m u s t be r e d u -
ced t o a ladder o f nes ted D N A sequences, as in c o n v e n t i o n a l 
D N A sequenc ing. H o w e v e r t h e e lemen ts o f th is ladder d o n o t 
need t o be separa ted by e i e c t r o p h o r e s i s . Instead t h e y a re sepa-
ra ted by hyb r i d i za t i on and read o u t in para l le l . W e are st i l l in t h e 
p rocess o f o p t i m i z i n g va r i ous aspects o f th is a p p r o a c h , b u t t h e 
ini t ia l resu l ts a re v e r y encourag ing . In essence w h a t w e have d o n e 
is t o c réa te a s t ra tegy t h a t is a h y b r i d o f c o n v e n t i o n a l D N A 
sequenc ing and S B H . 

Implicatíons 

If la rge scale D N A s e q u e n c i n g b e c o m e s a rea l i t y , each o f us 
m a y s o m e d a y c a r r y a r o u n d o u r s e q u e n c e o n a C D R O M , o r 
w h a t e v e r a d e c a d e f r o m n o w is a c o n v e n i e n t f o r m o f c o m p u t e r 
mass s t o r a g e . T h e ava i lab i l i t y o f such mass ive a m o u n t s o f se
q u e n c e da ta ra ises a n u m b e r o f c o m p l e x legal and e th i ca l is-
sues. M a n y o f t h e s e s t e m f r o m t h e f a c t t h a t , f o r m e d i c a l and 
b io log i ca l uses o f h u m a n s e q u e n c e da ta , t h e w h o l e is g r e a t e r 
t h a n t h e s u m o f t h e p a r t s . T h a t is, w e w i l l be ab le t o use t h e 
k n o w l e d g e m o s t e f fec t i ve l y o n l y if w e a r e ab le t o access e v e r y 
o n e ' s s e q u e n c e da ta and I n f o r m a t i o n a b o u t t h e i r phys ica l and 
b e h a v i o r a l c h a r a c t e r i s t i c s . C l e a r l y , t h e poss ib i l i t i es f o r i nvas ión 
o f p r i vacy a r e i m m e n s e . In o r d e r t o be ab le t o r e a p t h e gains 
in hea l th c a r e t h a t w i l l s t e m f r o m t h e analysis o f all t h i s se
q u e n c e da ta , w e w i l l have t o dev ise v e r y ca re fu l m e a s u r e s t o 
p r o t e c t t h e r i gh t s o f i nd iv iduá is . T h e c o m p l e x i t y o f t h i s p r o -
b l e m s h o u l d n o t be u n d e r e s t i m a t e d , s i n c e each s e q u e n c e 
c lea r l y w i l l c o n t a i n e n o u g h i n f o r m a t i o n t o i den t i f y each i n d v i -
dua l even if w e t r y t o p r e s e r v e t h e i r a n o n y m i t y . 

W h o w i l l have t h e r igh t t o l o o k at an indiv idual 's sequence data, 
and u n d e r w h a t c i r cums tances t h e y can exce rc i se th is r i gh t is o n l y 
o n e o f a n u m b e r o f se r ious issues t h a t need t o be s tud ied , and, 
u l t imate ly , managed. A n o t h e r issue is w h o o w n s any c o m m e r c i a l 
r igh ts t o ind iv idual D N A sequence var ia t ions and t o re la ted c l i -
nical r e c o r d s . T h e i m m e n s e p r o b l e m h e r e is t h a t a D N A a b n o r -
ma l i t y d i s c o v e r e d or ig ina l ly in a single ind iv idual may u l t ima te l y 
t u r n o u t t o be useful f o r t h e cl inical diagnosis o f a large n u m b e r 
o f indiv iduáis. S imi lar ly , t he rap ies d i scove red t o be ef fect ive f o r 
o n e genet ic va r ian t , may be ex tendab le t o large n u m b e r s o f p e o -
pie. W e m u s t find a w a y t o d i s t r i b u t e t h e po ten t ia l l y v e r y subs-
tant ia l c o m m e r c i a l va lué o f such i n f o r m a t i o n fa i r ly b e t w e e n t h e 
d i scove re r , and t h e s o u r c e . O n e e x t r e m e v i e w c o u l d be a c o m -
pact a m o n g all ind iv iduáis t o share t h e i r genet ic and re la ted data 
f ree ly and w i t h o u t charge, f o r t h e c o m m o n g o o d . H o w e v e r , th is 
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may n o t be sa t is fac tory t o t h o s e w h o have l abo red o r w i l l l abor 
ha rd in t h e f u t u r e t o d i scove r disease gene alíeles. 

A g rea t deal o f c o m p u t a t i o n a l analysis w i l l be needed t o fu l ly 
e x p l o i t t h e w e a l t h o f D N A sequence data an t i c ipa ted . Th is is 
un l ike ly t o be a ser lous b o t t l e n e c k . W h i l e t h e datábase needed 
t o r e p r e s e n t al ! o f human d ivers i t y seems v e r y large by c u r r e n t 
c o m p u t e r s tandards, t h e p o w e r o f c o m p u t a t i o n and t h e capaci ty 
o f c o m p u t e r mass s to rage have been increasing by I O4 p e r decade 
f o r t h e last 3 decades. T h e r e is n o ind ica t ion th is t r e n d is s l ow ing 
d o w n . Thus , 15 years f r o m n o w , w i t h a I06 increase in c o m p u 
ta t iona l abi l i ty , t h e I n f o r m a t i o n needed t o con ta in t h e D N A se-
quenc o f t h e e n t i r e human race w i l l c o r r e s p o n d t o jus t a f e w C D 
R O M s in c u r r e n t t echno logy . T h u s t h e r e w i l l be n o d i f f icu l ty 
deal ing w i t h data f r o m a c o m p u t e r science v i e w po in t . T h e m o r e 
ser ious issues a re w h e t h e r w e w i l l be able t o manage t h e social 
and po l i t i ca l imp l i ca t ions o f all o f th is data. 





PREYENTING CONGENITAL DEFECTS: NEW 
PERSPECTIYES 

Bartolomé Jaume Roig 

Gene t i cs U n i t a t t h e U n i v e r s i t y Hosp i ta l Son D u r e t a , Palma de 
Ma l l o rca . Spain. 

Remember, 
by knowing about your genes, 

you increase your choices, 
l imit your chances and 
safeguard your health. 

A. Milunsky, 1989 

Molecular basis of inheritance 

H u m a n genet ics is t h e b io log ica l d isc ip l ine t h a t s tud ies t h e d iverse 
aspects o f h u m a n var iab i l i t y and t h e t ransmiss ion o f t h a t var iab i l i t y 
t o f u t u r e gene ra t i ons - i n h e r i t a n c e . Its ful l f l o w e r i n g began in 1953 
w h e n Pro fessors James W a t s o n and Francis C r i c k d i scove red 
D N A ( d e o x y r i b o n u c l e i c ac id) , w h a t s o m e have cal led t h e t h r e a d 
o f l i fe, in cel l nuc le i . N u c l e i c D N A , w h o s e t h r e e - d i m e n s i o n a l 
s t r u c t u r e recal ls a sp i ra l led d o u b l e s t rand - d o u b l e h e l i x - t o g e t h e r 
w i t h a special t y p e o f p r o t e i n s - p r o t a m i n e s o r h i s t o n e s - makes 
up t h e b iochemica l s ke le ton o f 46 human c h r o m o s o m e s , 23 o f 
pa te rna l o r ig in and 23 o f ma te rna l o r i g i n . 

D i s t r i b u t e d t h r o u g h o u t t h e c h r o m o s o m e s , res id ing at a f i xed p o -
s i t i on o n each c h r o m o s o m e and con t i guous l y j o i n e d o n e t o t h e 
o t h e r , a re t h e genes, t h e fundamen ta l uni ts o f i nhe r i t ance , n u m -
be r i ng b e t w e e n 50 ,000 and 100,000 in t h e human species. T h e y 
may be f o u n d as single genes ( the g rea t m a j o r i t y ) , f o r m p a r t o f 
gene fami l ies (g lob in , ac t in , myosin. . . ) , o r c o m e g r o u p e d t o g e t h e r 
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in gene super fami l ies , such as t h e i m m u n i t y genes ( i m m u n o g l o b u -
lins, T cell r e c e p t o r s , h i s t o c o m p a t i b l e pro te ins . . . ) . Genes , and h e n 
ee D N A , a re in t u r n made up o f chains o f b iochemica l s t r u c t u r e s 
k n o w n as nuc leo t i des , cons is t ing o f a sugar m o l e c u l e ( d e o x y r i b o -
se), a p h o s p h o r i c acid m o l e c u l e and a n i t r o g e n o u s mo lecu le , 
k n o w n as a nucle ic base. 

Fou r types o f nuc le ic bases a re p resen t in D N A : A d e n i n e , C y t o -
sine, T h y m i n e and G u a n i n e ( r e p r e s e n t e d by t h e i r in i t ia ls. A , C , T 
and G , respec t i ve ly ) . W h e n c o m b i n e d in o r d e r e d f o r m by means 
o f a g iven c o d e , t h e gene t i c c o d e , d i s c o v e r e d by P ro fesso rs 
Severo O c h o a and A r t h u r K o r n b e r g in 1956, t h e bases f o r m 
specif ic genet ic messages w h i c h p e r m i t n o t oníy t h e c o n s t r u c t i o n 
o f t h e p r o t e i n s t r u c t u r e o f o u r bod ies , b u t also t h e p rogress ive 
d e v e l o p m e n t o f all t h e f unc t i ons associated w i t h o u r o rgan i sm , 
beginning f r o m t h e c o n c e p t i o n o f o u r f i r s t cel l . 

A human D N A mo lecu le consists o f app rox ima te l y 3 bi l l ion nucleic 
base pairs (doub le spiral) d i s t r i bu ted t h r o u g h o u t these 46 c h r o m o -
somes, as already m e n t i o n e d in preced ing paragraphs. W h i l e o u r 
largest c h r o m o s o m e , c h r o m o s o m e I, conta ins a r o u n d 249 mi l l ion 
base pairs, t he smallest one , c h r o m o s o m e 2 1 , on ly has 48 mi l l ion . 

A p p r o x i m a t e l y 9 0 - 9 5 % o f t h e D N A conta ined in t he cell nucleus, 
howeve r , does n o t c o d e f o r any t ype o f p ro te i n (noncod ing D N A ) . 
O n l y a r o u n d 5% o f D N A encodes t h e var ious p ro te i n types (s t ruc-
tu ra l , funct iona l and regu la tors) , tha t is, expresses s o m e gene. M o s t 
o f this noncod ing D N A separates genes ( in ter-gene sequences), and 
a smal ler p o r t i o n o f t h e noncod ing D N A is f ound scat tered inside 
t h e genes themselves. These are t h e so-cal led i n t rons ( in terven ing 
sequences), gene sequences w h i c h sepárate and are dist inguished 
f r o m t h e cod ing gene sequences, o r exons (expressed sequences). 
T h e func t ion o f n o n c o d i n g D N A is n o t present ly k n o w n , t h o u g h i t 
has been associated w i t h evo lu t i ona ry mechanisms. 

It is necessary t o r e m e m b e r t h a t D N A also ex is ts o u t s i d e t h e 
cell nuc leus, speci f ical ly in t h e m i t o c h o n d r i a , a l t hough m i t o c h o n -
dr ia l D N A is g o v e r n e d by a genet ic c o d e s o m e w h a t d i f f e ren t f r o m 
t h e c o d e w h i c h regu la tes nuc le ic D N A . A l s o , m i t o c h o n d r i a l genes 
p r ima r i l y c o d e f o r ene rgy p r o t e i n s and d o n o t con ta i n m u c h 
n o n c o d i n g D N A . T h e y a re t r a n s m i t t e d by t h e m o t h e r as a resu l t 
o f t h e specif ic mechan isms invo lved in fe r t i l i za t i on o f t h e egg by 
t h e s p e r m . 

A l t h o u g h t h e D N A m o l e c u l e was ini t ia l ly c o n s i d e r e d t o be i n 
a l te rab le , i t has been f o u n d t o be sub jec t t o changes o r m u t a t i o n s 
in its b iochemica l s t r u c t u r e . M o s t o f these mu ta t i ona l changes a re 
spon taneous and inexp l icab le . Neve r t he less , ce r ta in f ac to r s such 
as chemica l agents o r ion iz ing rad ia t i on can increase t h e m u t a t i o -
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nal f r equency , w h i c h in t h e absence o f such e n v i r o n m e n t a l f ac to r s 
has been es t ima ted at a p p r o x i m a t e l y o n e mu ta t i ona l change f o r 
each I09- I010 base pairs. T h u s , any o n e o f t h e 50 ,000 t o 100,000 
genes c o m p r i s i n g t h e h u m a n g e n o m e , t h e average size o f w h i c h 
may range f r o m a t h o u s a n d t o several hund reds o f t housands o f 
base pairs ( t h e r e a re even s o m e genes made up o f m o r e t han a 
m i l l i on base pai rs) , may n o t f u n c t i o n c o r r e c t l y , because i t is n o t 
t o ta l l y o r even par t l y p resen t , o r because o f s o m e mo lecu la r 
les ión ( p o i n t m u t a t i o n , i nse r t i on , invers ión. . . ) . These a l te ra t ions 
can af fect o n e o r m o r e nucle ic bases and even large c h r o m o s o m e 
f ragments , a l te r ing t h e said gene's genet ic message a t t h e D N A 
level , o r in t h e p r o t e i n synthesis processes, o r in rep l i ca t i on , 
t h e r e b y imped ing its n o r m a l l y cel l f u n c t i o n . Th is ce l lu lar dys func-
t i o n t r iggers t h e appearance o f a genet ic de fec t o r e r r o r . 

Congenital defects 

In 1982 t h e W o r l d Hea l t h O r g a n i z a t i o n ( W H O ) def ined conge
nital defects as «any anoma ly in m o r p h o l o g i c a l , s t r uc tu r a l , func-
t i ona l a n d / o r m o l e c u l a r d e v e l o p m e n t , p resen t a t b i r t h o r w i t h 
subsequent exp ress ion , e x t e r n a l o r i n te rna l , famil ial o r sporad ic , 
he red i t a r y ( t r a n s m i t t e d t o o f fspr ing) o r n o t , single o r m ú l t i p l e » . 
For many reasons, congen i ta l defects c o n s t i t u t e o n e o f t h e m o s t 
i m p o r t a n t ca tegor ies o f h u m a n pa tho logy . A p p r o x i m a t e l y 5 -6% o f 
all l iv ing n e w b o r n s p resen t s o m e t y p e o f congen i ta l de fec t ( c h r o 
m o s o m e a l t e ra t i on , 1%; m o n o g e n i c he red i t a r y disease, 1.4%; o r 
congen i ta l m a l f o r m a t i o n , 3%). T h e i r o r i g in may be genet ic (genic 
o r c h r o m o s o m a l ) , e n v i r o n m e n t a l , mu l t i f ac to r ia l ( gene t i c -env i r on -
menta l ) o r oncogene t i c (Tab le I) in na tu re . 

In deve loped c o u n t r i e s i t has been stat ist ical ly c o n f i r m e d t h a t 
nowadays , thanks t o i m p r o v e d m o n i t o r i n g o f in fec t ious and n u -
t r i t i o n a l diseases, t h e leading cause (20%) o f death w i t h i n t h e f i r s t 
year o f life is m a l f o r m a t i o n s o r diseases t o ta l l y o r pa r t l y o f genet ic 
o r i g i n . Congen i t a l de fec ts , in t u r n , a c c o u n t f o r rough ly 3 0 - 4 0 % o f 
all hospi ta l paed ia t r ic admiss ions. In add i t i on , c h r o m o s o m a l o r 
m o r p h o l o g i c a l a l t e ra t i ons have been f o u n d in s o m e 8 5 % o f all 
miscarr iages o c c u r r i n g in t h e f i r s t 3 m o n t h s o f ges ta t ion , t h e r e b y 
cons t i t u t i ng o n e o f t h e ma in causes o f in fe r t i l i t y . 

T h e above ep idemio lóg ica ! facts d e m ó n s t r a t e t h e m a j o r hea l th 
consequences o f congen i ta l defects and in r e c e n t years have led 
t o t h e d e v e l o p m e n t o f d i f f e ren t hea l th -care p r o g r a m m e s c o m b i -
ning genet ic counse l l ing w i t h ear ly d e t e c t i o n , postnata l diagnosis 
and prenata l t es t i ng f o r t h e c h r o m o s o m a l , me tabo l i c , mo lecu la r , 
e m b r y o p a t h i c and o t h e r a l te ra t i ons w h i c h can cause psychic o r 
somat ic d e t e r i o r a r o n . 
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TABLE I 
General population íncídence of principal 
congenital defects 

Incidence 
(live births) 

A ) Chromosomal alterations, 

D o w n syndrome ( t r isomy 21) 
Edwards syndrome ( t r isomy 18) 
Patau syndrome ( t r isomy 13) 
Kl inefel ter syndrome (47, X X Y ) 
T u r n e r syndrome (45, X ) 
Tr ip le X (47, X X X ) 

B) Monogenic hereditary diseases, 

Dominant 
Hunt ington 's Chorea 
Famil iarhypercholesterolemia 
Recess/Ve 
Cystic f ibrosis 
Phenylketonuria 
X-linked 
Duchenne muscular dyst rophy 
Haemophi l ia A 

C ) Congenítal malformations 

Cardiovascular system 
Limbs 
Spina bifida 
Pyloric stenosis 

1/600-1/700 
1/3,500 
1/5,000 
1/1,000 males 
I /3,500 females 
1/1,000 females 

1/2,000 
2/1,000 

1/2,000-1/2,500 
l / í 1,000 

3/10,000 males 
2/10,000 males 

40-96/10,000 
40-80/10,000 
18-50/10,000 
0.3/100 

SOURCE- Roya! College of Physlcians of London, 1989. 

Diagnosíng congenital defects 

/. Neonatal and postnatal screening 
(córner detection) 

In r e c e n t years advances In b io techno log lca l app l ica t ions t o cl inical 
med ic ine have p e r m i t t e d massive ear ly neonata l diagnosis o f ind i 
v iduáis a f fected by ce r ta in he red i t a r y diseases (genet ic screen ing) . 
Th is is poss ib le w h e n t h e inc idence o f t h e disease sc reened f o r 
is h igh, t h e t e c h n o l o g y is accessible ( in techn ica l and e c o n o m i c 
t e r m s ) , t h e r e is easy access t o t h e popu la t i on t o be s tud ied , and 
ef fect ive t r e a t m e n t ex is ts f o r t h e disease. Th is po l i cy o f sc reen ing 
n e w b o r n s w h i c h has been a d o p t e d in m o s t deve loped c o u n t r i e s 
is main ly a imed at a l l ow ing ear ly t r e a t m e n t o f t h e d i s o r d e r , t h e r e -
by avo id ing t h e o n s e t o f t h e men ta l r e t a r d a t i o n assoc ia ted, f o r 
examp le , w i t h p h e n y l k e t o n u r i a ( l / l 1,000 n e w b o r n s ) o r congen i ta l 
h y p o t h y r o i d i s m (1 /4 ,000 n e w b o r n s ) . 

O t h e r me tabo l i c anomal ies f o r w h i c h t h e W o r l d Hea l t h O r g a n i -
z a t i o n has r e c o m m e n d e d e a r l y d e t e c t i o n p r o g r a m m e s a r e 
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hyperpheny la lan inemia and «map le sy rup» d i s o r d e r , a l t hough t h e 
va l id i ty o f such sc reen ing has been q u e s t i o n e d f o r ce r ta in cases, 
such as congen i ta l suprarena l hyperplasia, D u c h e n n e muscu la r 
d y s t r o p h y , d repanocy tos i s , o r cyst ic f ib ros is , d u e t o t h e poss ib i l i ty 
o f false pos l t ives o r negat ives, and because t h e r e does n o t y e t 
ex is t a de f in i t i ve t r e a t m e n t f o r many o f t hese pa tho log ica l p r o -
cesses. Y e t , an af fected ind lv iduars diagnosis t h r o u g h o n e o f these 
neonata l sc reen ing p r o g r a m m e s can p r o v i d e v e r y valuable in fo r -
m a t i o n t o coup les as t o t h e po ten t i a l r isk o f t h e r e c u r r e n c e o f 
t h e patho log ica l c o n d i t i o n in a f u t u r e ges ta t i on , w h i c h r i sk shou ld 
be w e i g h e d w i t h t h e he lp o f genet ic counse l l ing . 

A l s o , t h e d e v e l o p m e n t o f sc reen ing p r o g r a m m e s f o r ca r r i e r s 
(pos tna ta l d iagnosis) o f ce r ta in genet ic diseases pursues a dual 
ob jec t i ve : t o i n f o r m ca r r i e r s o f t h e i r specif ic persona l r isks and 
t o o f f e r t h e m f u t u r e o p t i o n s (prenata l diagnosis, a d o p t i o n , a r t i f i 
cial inseminat ion. . . ) . P r o g r a m m e s o f th is t y p e began in t h e 1970s 
in ce r t a i n c o m m u n i t i e s suf fer ing f r o m a h igher t han n o r m a l inc i -
dence o f ce r ta in h e r e d i t a r y diseases due t o geograph ic , re l ig ious 
a n d / o r e thn ic reasons. T h u s , i t can be seen t h a t in s o m e cases 
t h e r i sk o f an ind iv idual suf fer ing f r o m o r be ing a c a r r i e r o f a 
g iven h e r e d i t a r y d i s o r d e r may depend in large p a r t o n his o r he r 
e thn ic o r i g in (Jabíes II and III). 

A s w i t h neonata l tes t ing , in these cases t h e r e shou ld ex is t mín i 
m u m r e q u i r e m e n t s f o r h e r e d i t a r y disease c a r r i e r sc reen ing : a) 
exac t k n o w l e d g e o f t h e h e r e d i t a r y p a t t e r n ; b) c o m p l e t e charac-
t e r i z a t i o n o f t h e geograph ic , re l ig ious a n d / o r e thn ic g r o u p a t r isk 
w i t h respec t t o t h e said disease; c) ex is tence o f a qu ick , ef fect ive, 
s imp le , a u t o m a t e d and e c o n o m i c a l d iagnost ic m e t h o d ; d) poss ib i 
l i ty o f p rena ta l d iagnosis. Fo r all t hese reasons, s ince pos tna ta l 
sc reen ing (neona ta l - ca r r i e rs ) is focused o n p reven t i ng genet ic pa
tho log i ca l c o n d i t i o n s , its f u t u r e is c lear ly t i ed t o t h e d e v e l o p m e n t 
o f t h e H u m a n G e n o m e Pro jec t , g iven t h a t t h e n u m b e r o f genet ic 
diseases w h i c h can be d e t e c t e d ear ly is s teadi ly increas ing thanks 
t o p rog ress ive gene cha rac te r i za t i on and Iden t i f i ca t ion . 

TABLE II 
Incidence of certain hereditary diseases 
different ethnic and geographic groups 

Hereditary disease Incidence 
(live births) 

Drepanocytosis ÍBIack Amer ican populat ion) 
Drepanocytosis (Black Afr ican populat ion) 
Thalassaemia (Black populat ion) 
Thalassaemia (Greece-l taly) 
Cyst ic f ibrosis (Caucasian populat ion) 
Tay-Sachs (Ashkenazim) 
Familial Medi terranean Fever (Sephardim) 

1/400 
1/40 
8/1,000 
1/400 
1/2,500 
1/3,600 
1/8,000 

SOURCE: Choices, Not Changes. A. Milunsky, 1987. 
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TABLE III 
Incidence of individual carriers of certain hereditary 
diseases in different ethnic and geographic groups 

Hereditary disease Incidence 
(carriers) 

Drepanocytosis (Black populat ion) 
Cystic f ibrosis (Caucasian populat ion) 
Pnenylketonuria (Caucasian populat ion) 
Tay-Sachs ÍAshkenazim) 
Porphyr ia (S. Afr ican Caucasian populat ion) 
Thalassaemia (Greece- l ta ly) 

1/12 
1/25 
1/80 
1/30 
1/330 
1/10 

SOURCt Choices, Not Changas. A. Milunsky. 1987. 

2. Prenatal diagnosis 

U n f o r t u n a t e l y , a t p r e s e n t o n l y in a v e r y f e w cases is t h e r e ef fec-
t i ve t h e r a p y (su rgery , pharmaco logy . . . ) f o r m o s t congen i ta l d e -
fec ts . Since n o p regnancy is e x e m p t f r o m genet ic r isks, p rena ta l 
diagnosis is seen as o n e o f t h e o p t i o n s available t o a c o u p l e w i t h i n 
a p r o g r a m m e o f p reges ta t i on , p rena ta l a n d / o r pos tna ta l genet ic 
counse l l ing , n o t j us t due t o t h e r i sk o f r e c u r r e n c e in coup les w i t h 
a p rev ious ly a f fected ch i ld , b u t t o t h e innate r isk t o w h i c h all 
indiv iduáis a re e x p o s e d o f having a ch i l d w i t h congen i ta l de fec ts . 

G i ven t h e d i f f e ren t t ypes o f genet ic counse l l ing and t h e i r c o m m o n 
charac te r is t i cs ( con f iden t ia l , n o n - c o e r c i v e , c lear, conc ise , ob jec -
t i ve , and respec t fu l o f t h e fami ly 's dec is ión and a u t o n o m y ) , f a m i -
lies can rece ive c o m p l e t e i n f o r m a t i o n t o aid t h e m in assimi lat ing 
and c o m p r e h e n d i n g t h e d i f f e ren t aspects o f t h e disease o r pu r -
pose o f t h e genet ic c o n s u l t a t i o n ( n a t u r e and p rognos is o f t h e 
congen i ta l de fec t , r i sk and r e c u r r e n c e , d iagnost ic t echn iques and 
possib i l i t ies, t es t i ng re l iab i l i ty , op t ions . . . ) . 

In genera l t e r m s t h e basic s t ra tegy o f p rena ta l diagnosis in i t ia l ly 
consis ts o f establ ish ing r i sk g r o u p s by ident i fy ing t h o s e indiv iduáis 
a n d / o r coup les w i t h a h igher t h a n n o r m a l genet ic r isk. In a d d i t i o n 
t o inc lud ing i n n o c u o u s , s imp le , r e p r o d u c i b l e and inexpens ive diag
nos t ic m e t h o d s , th is level o f sc reen ing shou ld o f fe r a high level 
o f d i s c r im ina t i on and l o w ra te o f false pos i t i ves . O f f undamen ta l 
i m p o r t a n c e a re a ser ies o f se lec t ion c r i t e r i a t h a t a l l o w t h e g rea t -
est r isk cases t o be d i sce rned (Tab le IV) . T h e s e se lec t ion c r i t e r i a 
shou ld also a l l o w t h e indiv iduáis a n d / o r coup les seek ing counse l 
l ing t o be g r o u p e d i n t o t h r e e d i s t i nc t ca tegor ies a c c o r d i n g t o 
t h e i r overa l l t h e o r e t i c a l r isk o f having o f fsp r ing a f fec ted by a ge
net ic de fec t . 

a) L O W RISK ( < o = l / l 0 0 ) 

- W o m a n 38 years o f age o r y o u n g e r 
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- C o u p l e s w i t h an ear l ie r ch i ld af fected by a s imple t r i s o m y 
( t r i s o m y 2 1 , t r i s o m y 18, t r i s o m y 13...) 

- C o u p l e s w i t h a d i r e c t fami ly m e m b e r having a N e u r a l T u b e 
D e f e c t ( N T D ) 

b) M O D E R A T E RISK ( I /20-1 / 100 ) 

- W o m a n 39 years o f age o r o l d e r 

- Father c a r r i e r o f a t r ans loca t i on ( D / G o r G / G c h r o m o s o -
mal g r o u p s ) 

- Ear l ier ch i ld w i t h a N T D 
- O n e o f t h e p r o g e n i t o r s has a c o r r e c t e d spina bif ida 

c) H I G H RISK (1 /20 o r g r e a t e r ) 

- W o m a n 4 0 years o f age o r g rea te r 
- B o t h p r o g e n i t o r s a re ca r r i e rs o f an au tosoma l recessive 

inher i tance d i s o r d e r 
- O n e o f t h e p r o g e n i t o r s is af fected by an au tosoma l d o m i -

nant i nhe r i t ance d i s o r d e r 
- M o t h e r c a r r i e r o f an X - l i n k e d inher i tance disease 
- C o u p l e s w i t h t w o o r m o r e ear l ie r ch i l d ren af fected by a 

N T D 
- M o t h e r c a r r i e r o f a t r ans loca t i on ( D / G o r G / G c h r o m o -

somal g r o u p s ) 
- Bo th p r o g e n i t o r s a re balanced car r ie rs o f a c h r o m o s o m a l 

a b n o r m a l i t y ( de l e t i on - i nse r t i on ) 

TABLE IV 
Principal selection críteria for primary detection in 
persons, couples or groups with high risk of presenting 
a congenital defect 

Positive family history (earl ier child and/or family antecedents) 
Repeated miscarriages 
Progeni tor age 
Viral infections (chickenpox ^ 
Ethnic-geographic-religious background (thalassaemia, Tay-Sachs, N T D . 
Maternal diabetes 
Rh- g roup 
Abnorma l AFPMS valúes 
Positive echograph exp lora t ion 
Progeni tor carr ier of chromosomal abnormal i ty 
Progeni tor carr ier of heredi tary disease 
Potential teratogenic factors (radiat ion, alcohol, drugs...) 
Consanguinity 

1 N T D : Neural Tube Defect 
2 AFPMS: Alpha- fetoprote in in maternal serum 

A l t h o u g h se lec t ion c r i t e r i a and r isk g r o u p s a l l o w screen ing f o r 
genet ic defects in genera l , t h e u l t íma te d iagnost ic s t rategies t o be 
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pu rsued w i l l obv ious l y depend o n t h e specif ic t y p e o f congen i ta l 
de fec t t o be d e t e c t e d . 

A) Risk of chromosomal alterations 
a) Progenitor age. It has been scient i f ical ly o b s e r v e d t h a t t h e 

appearance o f ce r ta in c h r o m o s o m a l a l te ra t i ons ( t r i s o m y 
13, t r i s o m y 18, t r i p l e X and K l i ne fe l te r s y n d r o m e ) d is-
play a c o r r e l a t i o n w i t h advanced ma te rna l age ( = o 35 
years ) . Th is c o r r e l a t i o n is m o s t p r o n o u n c e d in D o w n 
s y n d r o m e ( t r i s o m y 2 ! ) (Tab le V ) . 

Simi lar ly , Dan ish stat ist ics have s h o w n t h a t a w o m a n be-
l o w t h e age o f 35 w h o s e p a r t n e r is 55 years o r o l d e r 
has a 1 % r isk o f bear ing ch i l d ren w i t h a c h r o m o s o m a l 
a b n o r m a l i t y . 

T A B L E V 
Incidence of Down syndrome and chromosomal 
abnormalíties (total) In amnlocentesls 
(+/-I5-I6th gestatlon week) 

Mother's age 
(years) 

Down Syndrome 
(trisomy 21) 

Total chromosomal 
abnormalíties 

33 
34 
35 
36 
37 
38 
39 
40 
42 
44 
46 
48 

1/417 
1/323 
1/250 
1/192 
1/149 
l / l 15 
1/89 
1/69 
1/42 
1/25 
1/15 
1/9 

1/185 
1/154 
1/125 
1/101 
1/82 
1/66 
1/53 
1/42 
1/27 
1/17 
1/10 
1/6 

SOURCE: E. Hook. Albany Medical College. New York. 

b) Progenitor córner o f a chromosomal abnormali ty. Stat ist ical ly 
speaking, 1/500 indiv iduáis a re ca r r i e rs o f a f r e q u e n t l y 
t ransmiss ib le c h r o m o s o m a l a b n o r m a l i t y . A l t h o u g h gene
ral sc reen ing f o r c h r o m o s o m a l abnorma l í t i es is p r a c t i -
cal ly imposs ib le t o ca r r y o u t f o r a n u m b e r o f reasons 
( n u m b e r o f indiv iduáis t o be s tud ied , e c o n o m i c cost . . . ) , 
in o r d e r t o d e t e c t such abnorma l í t i es i t is advisable f o r 
a k a r y o t y p e ( c h r o m o s o m e s tudy) t o be ca r r i ed o u t w h e n 
t h e r e ex is ts a cl in ical susp ic ion t h a t o n e o f t h e paren ts 
has a specif ic c h r o m o s o m a l d i s o r d e r , e i t h e r because o f 
a pos i t i ve fami ly h i s t o r y (ear l ie r a f fected ch i ld o r fami ly 
an teceden ts ) , r epea ted miscarr iages, a n d / o r in fe r t i l i t y . 

If t h e d e t e c t e d c h r o m o s o m a l a b n o r m a l i t y is a t rans loca -
t i o n o r mosa ic i sm, t h e n b o t h paren ts shou ld be s tud ied 
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t o d e t e r m i n e t h e o r i g in o f t h e d i so rde r . O n c e th is has 
been d i scove red , t h e af fected fami ly ped igree (pa terna l 
o r ma te rna l ) shou ld be s tud ied in o r d e r t o p e r m i t de 
t e c t i o n o f o t h e r ca r r i e rs . 

c) Earlier child with a chromosomal abnormality. C o u p l e s w i t h 
a p rev ious ch i ld a f fected by a c h r o m o s o m a l pa tho log ica l 
c o n d i t i o n have a var iab le degree o f r e c u r r e n c e o f t h e 
same, depend ing o n t h e t y p e o f cy togene t i c anoma ly and 
c h r o m o s o m e s i nvo l ved . Henee t h e i r c lassi f icat ion in th is 
specif ic r isk g r o u p . 

d) Chromosomal abnormal i ty biochemical markers. In ce r ta in 
t ypes o f c h r o m o s o m a l d i so rde rs , par t i cu la r l y w i t h D o w n 
S y n d r o m e , a p r o n o u n c e d c o r r e l a t i o n has been o b s e r v e d 
f o r a ce r ta in ges ta t ion age b e t w e e n t h e p resence o f t h e 
a b n o r m a l i t y and l o w AFP (a lpha - fe top ro te in ) and u n c o n -
juga ted o e s t r i o l levéis in ma te rna l s e r u m , as w e l l as high 
valúes o f t h e h u m a n c h o r i o n i c g o n a d o t r o p h i n (3 f r ac t i on 
in ma te rna l s e r u m . 

B) Risk of hereditary disease 
In th is case, t h e basic s t ra tegy t o be f o l l o w e d is t h e diagnosis o f 
ca r r i e rs o f t h e h e r e d i t a r y disease t o be d e t e c t e d , if poss ib le by 
means o f a p reges ta t i on s tudy (p rospec t i ve analysis). H o w e v e r , 
t h e main l im i t ing f a c t o r in th is c a r r i e r sc reen ing is t h e inher i tance 
m o d e ( d o m i n a n t , recessive and X - l i n k e d ) o f t h e m o r e than 5,000 
he red i t a r y diseases t hus far desc r ibed (Mende l ian i nhe r i t ance in 
man, V .A . M c K u s i c k 1992). Thanks t o mo lecu la r b io logy t e c h -
niques, w e a re seeing a gradual increase in t h e n u m b e r o f p a t h o 
logical en t i t i es w h i c h can be d e t e c t e d (Table V I ) . 

Thus , w h i l e i t is c u r r e n t l y possib le t o d e t e c t indiv idual ca r r i e r s o f 
ce r ta in h e r e d i t a r y diseases o n t h e basis o f a pos i t i ve fami ly h i s t o r y 
( D u c h e n n e muscu la r d y s t r o p h y , haemophi l ia . . . ) , c a r r i e r sc reen ing 
f o r t h e e n t i r e p o p u l a t i o n can on l y be o f f e red f o r haemog lob in 
diseases and Tay-Sachs disease. Th is is d i f f icu l t g r o u n d . Fo r e x a m -
ple, a l though iso la t ion o f t h e cyst ic f ib ros is gene in la ter 1989 led 
many t o t h i n k t h a t i t w o u l d be possib le t o ca r r y o u t sys temat ic 
p o p u l a t i o n - w i d e screen ing f o r cyst ic f ib ros is ca r r i e r s , ce r ta in fac
t o r s , such as t h e g rea t m u t a t i o n a l h e t e r o g e n e i t y p resen ted by said 
gene in d i f f e ren t caucasian popu la t i ons , in m o s t cases c u r r e n t l y 
l imi ts t h e d e t e c t i o n o f ca r r i e rs t o t h e fami l ies o f t h e af fected 
p e r s o n . 

C ) Risk of congenital malformations 
a) G iven t h a t t h e c h i c k e n p o x v i rus is o n e o f t h e leading 

in fec t ious causes o f congen i ta l ma l f o rma t i ons , a p r i o r i t y 
c o n c e r n m u s t be a t ta in ing ma te rna l i m m u n i t y p r i o r t o 
pregnaney in o r d e r t o avo id such m a l f o r m a t i o n s . 
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T A B L E VI 
Hereditary diseases diagnosable by means of molecular 
biology techniques (J.D. Goldberg, 1990) 

Defect 

Alpha-ant i t rypsin deficiency 
Alpha-thalassaemia 
Polycystic kidney disease 
in adult (Type I) 
Thalassaemia-P 
Congenltal adrenal hyperplasla 
Cyst ic f ibrosis 
Duchenne-Becker muscular dyst rophy 
Alzheimer 's disease (familia!) 
Familial hypercholesterolemia 
Familia! co lon polyposis 
Fragüe X syndrome 
Gardner syndrome 
HaemogloDin Se 
Haemophi l ia A 
Haemophi l ia B 
Hunt ing ton disease 
Múlt ip le endocr ine neoplasia type I 
Múlt ip le endocr ine neoplasia type Na 
Myoton ic dyst rophy 
Neuro f ib romatos is type I 
Neuro f ib romatos is type II 
N o r r i e disease 
Transcarbamoylase orn i th ine deficiency 
Phenylketonuria 
Ret inoblastoma 
Falciform anaemia 
Tay-Sachs disease 
V o n Hippel-Lindau syndrome 
W i s k o t t - A l d r i c h syndrome 

Inher i tance 

AR 
AR 

A D 
AR 
AR 
AR 
LXR 
A D 
A D 
A D 
LXR 
A D 
AR 
LXR 
LXR 
A D 
A D 
A D 
A D 
A D 
A D 
LXR 
LXR 
AR 
A D 
AR 
AR 
A D 
LXR 

C h r o m o s o m e 

14 
16 

16 
I I 
6 
7 

X 
21 
19 
5 

X 
5 

I I 
X 
X 
4 

I I 
10 
19 
17 
22 
X 
X 
12 
13 
I I 
5 
3 

X 

AR: Autosomal recessive; AD: Autosomal Dominant; XLR: X-Linked Recessive 

b) D e t e c t i o n in t h e 16 th -18 th ges ta t ion w e e k s o f high levéis 
(g rea te r than pe rcen t i l e 95 -97 ) o f a l p h a - f e t o p r o t e i n in 
ma te rna l s e r u m (AFPMS), w h i c h is t h e case in 3 -5% o f 
p regnan t w o m e n , in s o m e cases may serve as an i nd i rec t 
i nd i ca to r o f t h e possib le ex is tence o f a N e u r a l T u b e 
D e f e c t ( N T D ) . Such s i tua t ions t h e r e f o r e w a r r a n t h igh-
r e s o l u t i o n echography . If n o congen i ta l de fec t is obse r 
v e d , amn iocen tes is may be p e r f o r m e d t o evalúate t h e 
AFP level in t h e amn io t i c f lu id (AFPAF) , a high valué f o r 
w h i c h w o u l d indícate t h e v e r y l ikely p resence o f spina 
bi f ida. 

H igh A F P A F valúes, h o w e v e r , cou ld aiso be due t o i nco -
r r e c t c l osu re o f t h e abdomina l wa l l ( ompha loce le ) o r 
a b n o r m a l f i l t r a t i on via t h e k idneys (congen i ta l nephros is ) . 
Fo r th is reason , and in o r d e r t o prec ise ly d e t e r m i n e t h e 
o r i g in o f t h e loss o r f i l t r a t i on o f t h e feta l AFP f o u n d in 
t h e a m n i o t i c f l u i d , a c h a r a c t e r i s t i c c e n t r a l n e r v o u s 
sys tem enzyme, acety lcho l ines terase, is also eva luated. 
T h e p resence o f th is enzyme, in t h e absence o f c o n t a -
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m i n a t i o n w i t h fe ta l b l o o d , a l l ows 9 0 % o f these d iagnost ic 
d o u b t s t o be r eso l ved . Stat ist ics d e m ó n s t r a t e t h a t t h e 
level o f N T D d e t e c t i o n in 100,000 m o n i t o r e d p regnan-
cies, t hanks t o t h e c o m b i n e d ac t i on o f A F P M S - A F P A F 
and h i gh - reso lu t i on echography , a l l o w e d diagnosis o f m o 
r e t han 9 9 % o f such congen i ta l d i s o r d e r s ( 8 0 - 9 0 % o f 
spina bi f ida and a p p r o x i m a t e l y 100% o f anencephal ies) . 

Fo r tuna te l y , a l t hough t h e vast m a j o r i t y o f p regnan t w o -
m e n w i t h high AFPMS levéis subsequen t l y display n o r m a l 
echog rams and A F P A F levéis, t h e y have been f o u n d , at 
t h e H u m a n Gehe t i cs C e n t e r o f B o s t o n Un i ve rs i t y , t o 
have a h igher p r o p o r t i o n o f h igh- r i sk pregnanc ies (fetal 
deaths, s t i l l bo rns , p r e m a t u r e b i r ths. . . ) , t h e r e b y p e r m i t t i n g 
t h e use o f th is ear ly d e t e c t i o n m e t h o d t o assure b e t t e r 
f o l l o w u p and m o n i t o r i n g o f such pregnanc ies . 

c) N o d o u b t t h e m o s t ef fect ive d e t e c t i o n m e t h o d f o r c o n 
geni ta l m a l f o r m a t i o n s , w h e t h e r in fami l ies w i t h an tece-
den ts o r in t h o s e w i t h a cl inical susp ic ion o f possib le 
m a l f o r m a t i v e processes (ma te rna l diabetes.. . ) (F igure I ) , 
is an eva lua t ion o f t h e s tate o f t h e fe tus by means o f 
basic, h i gh - reso lu t i on echog raphy a t d i f f e ren t po in t s in 
t h e pregnancy. 

F I G U R E I 
Echographic diagnostic strategy for congenital 
malformations (J.M. Carrera, 1992) 

Pregnancies 

L o w mal format ion- r isk High mal format ion-r isk 

LEVEL I^Echogram • Echographic e x p l o r a t i o n — • LEVEL II Echogram—• 
(18-20 weeks) LEVEL 111 Echogram J 

2.1 Prenatal Diagnosis Techniques 
Prenata l d iagnost ic t echn iques o r s t rategies f o r congen i ta l disea
ses may be classif ied i n t o t w o main g r o u p s : invasive and n o n -
invasive. 

A) Non-invasive techniques 
a) Echography-Ultrasonography. A l l o w s fe tus t o be v i e w e d by 

means o f u l t r a s o u n d and involves n o danger t o m o t h e r 
o r fe tus , p e r m i t t i n g diagnosis o f a large n u m b e r o f c o n 
geni ta l m a l f o r m a t i o n s (Table V I I ) . 
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T A B L E VII 
Principal congenital malformations detected 
by echography-sonography (J.M. Connor and M.A. 
Ferguson-Smith, 1991) 

- Central Nervous System 
Anencephaly, spina bifida, hydrocephaly, microcephaly, encephalocele., 

- Limbs 
Polydactil ism, imperfect osteogenesis, shortening and deformat ion of limbs 

- Heart 
Severe cardia defects 

- Kidney 
Renal agenesis, renal polycystic disease 

- Gastrointestinal tract 
Duodenal atresia, back abdominal wall defect, diaphragmatic hernia 

b) Radiography. O n l y used in t h e prenata l diagnosis o f ce r 
ta in b o n e d i s o r d e r s , such as skeletal dysplasia and o s t e o -
po ros i s , o p t i m a l l y observab le in t h e 2 0 t h w e e k o f p r e g -
nancy. 

c) Prenatal biochemical markers for chromosomal disorders and 
Neura l Tube Defects (NTD) . Evaluat ion in m o t h e r ' s s e r u m 
at a specif ic ges ta t ion age o f ce r ta in b iochemica l m a r k e r s 
w h i c h in d e t e r m i n e d cases may indícate ce r ta in p a t h o l o -
gies. 

B) Invasive techniques 
U n l i k e t h e f o r e g o i n g t e c h n i q u e s , t h e m e t h o d s r e q u i r e d f o r 
ca r ry ing o u t t hese techn iques invo lve ce r ta in r isks t o t h e m o t h e r 
a n d / o r fe tus (Tab le VI I I ) . 

a) Chorionic villus sampl ing (CVS). Involves t r a n s a b d o m i n a l o r 
t ranscerv ica l c h o r i o n i c vi l lus sampl ing ( ident ica l genet ic 
m a k e u p as t h e fe tus) u n d e r echograph ic c o n t r o l w i t h o u t 
t h e need f o r anaesthesia a t a ges ta t ion age averaging 
f r o m b e t w e e n 8 t o 12 weeks . Each b iopsy spec imen p r o 
v ides a p p r o x i m a t e l y 15 t o 20 m g o f c h o r i o n i c v i l l i , w h i c h 
a re used t o d e t e r m i n e feta l sex and k a r y o t y p e , and f o r 
b iochemica l and mo lecu la r s tud ies. O w i n g t o t h e ear ly 
stage a t w h i c h th is t echn ique is e m p l o y e d , t h e r i sk o f 
fe ta l loss (2 -4%) is g r e a t e r t han w i t h amn iocen tes i s (0.5-
1%), a l t hough t h e r isk o f i n fec t ion is l o w (1 -3 /1 ,000) . In 
r e c e n t years t h e r e has been a t r e n d t o w a r d t r a n s a b d o 
m ina l r a t h e r t h a n t r a n s c e r v i c a l e x t r a c t i o n , p r i m a r i l y 
o w i n g t o t h e l o w e r r isk o f fe ta l loss. Some c e n t r e s have 
c o n d u c t e d v e r y ear ly cho r ia l b iopsies ( p r i o r t o 9 w e e k s 
ges ta t i on ) . 
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b) Amniocentesis. A m n i o c e n t e s i s i nvo l ves t r a n s a b d o m i n a l 
w i t h d r a w a l , in asept ic c o n d i t i o n s and u n d e r s t r i c t e c h o -
graphic c o n t r o l o f feta l and placental l oca t i on , o f a ce r -
ta in v o l u m e o f a m n i o t i c f lu id (AF) f r o m t h e amn io t i c sac 
( r i sk o f i n fec t i on : 1/1,000). 

W h i l e t h i s t e c h n i q u e is usual ly app l l ed a t a r o u n d 15-16 
w e e k s g e s t a t i o n , w h e n t h e r a t l o o f v iab le t o n o n - v i a b l e 
fe ta l cel ls in t h e a m n i o t i c f l u id is a t i ts h ighest , i t may 
a lso be used ea r l i e r : u l t r a - e a r l y a m n i o c e n t e s i s ( p r i o r 
t o 15 w e e k s g e s t a t i o n ) . T h e fe ta l cel ls f o u n d in t h e 
a m n i o t i c f l u id c o m e t o be t h e r e as a r e s u l t o f hav ing 
been s l o u g h e d o f f f r o m t h e f e t us ' sk i n , g a s t r o i n t e s t i n a l 
t r a c t o r u r i n a r y s y s t e m . T h e a m n i o t i c f l u id t h u s e x -
t r a c t e d ( 1 0 - 2 0 m i ) is used f o r c e r t a i n analyses ( fe ta l 
s e x , k a r y o t y p e , b i o c h e m i c a l assays , e v a l u a t i o n o f 
A F P A F , and m o l e c u l a r s tud ies ) w h i c h , in d i f f e r e n t t e s -
t i n g c o n d i t i o n s (cel l c u l t u r e , D N A e x t r a c t i o n , e n z y m e 
quan t i f i ca t i on . . . ) a l l o w a poss ib le gene t i c d e f e c t t o be 
d i a g n o s e d . Less aggress ive t e c h n i q u e s a r e c u r r e n t l y in 
d e v e l o p m e n t w h i c h w i l l a lso r e q u i r e sma l l e r samples 
( m i c r o f i l t r a t i o n o f a m í n i m u m v o l u m e o f a m n i o t i c 
f l u i d ) . 

c) Fetoscopy. Th is t echn ique p e r m i t s v i ew ing o f t h e fe tus by 
means o f an e n d o s c o p e o r f e t o s c o p e inser ted in t h e 
u t e r u s t h r o u g h t h e a b d o m i n a l w a l l , a c c o m p a n i e d by 
anaesthesia and echograph ic c o n t r o l . 

Th is a l l ows w i t h d r a w a l b e y o n d t h e I 7 t h ges ta t ion w e e k 
o f fe ta l b l o o d , sk in o r t issue f o r diagnosis o r d iagnost ic 
c o n f i r m a t i o n o f diseases such as he red i t a r y haemo ly t i c 
anaemias, ce r ta in i m m u n e and c h r o m o s o m e mosaic d i -
s o r d e r s . 

d) Funiculocentesis. Th is t echn ique is also used t o ob ta i n , 
u n d e r e c h o g r a p h i c c o n t r o l , fe ta l b l o o d by means o f 
p u n c t u r i n g t h e u m b i l i c a l c o r d ( p l a c e n t a l i n s e r t i o n ) 
t h r o u g h t h e o u t e r abdomina l wa l l . M o s t fun icu locenteses 
a re p e r f o r m e d beginning at t h e 2 0 t h ges ta t ion w e e k , a l t -
hough s o m e cases have been r e p o r t e d du r i ng t h e f i r s t 
t r i m e s t e r (P-thalassemias), b o t h cases r e q u i r i n g p r i o r 
c o n f i r m a t i o n o f t h e exac t o r i g in o f t h e b l o o d ( m o t h e r 
o r fe tus ) . Fetal b l o o d is main ly used f o r a d iagnost ic 
c o n f i r m a t i o n , late diagnosis o r f o r t h e s tudy o f ce r ta in 
types o f i n fec t ion o r b l o o d d i so rde rs . N o w a d a y s , f un i cu 
locentes is is an a l te rna t i ve fetal b l o o d sampl ing m e t h o d 
t o f e toscopy . 
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T A B L E VIII 
Main rísks associated with ínvasive prenatal diagnostíc 
methods 

cvs Amniocentes is Fetoscopy Funiculocentesis 

Embryo death 

Miscarriage 
In t rau te r i ne infec-
t i on 

Rh isoimmunizat ion 

Fetal mal format ion 

Amn io t i c bands 

Premature b i r th 

Detached placenta 

Ruptured membra-
nes 
Placenta previa and 
accreta 

Loss o f AF 

Loss o f fetus 

Fetal iesions 
Fetal infect ion 

Maternal death 
M a t e r n a l h a e m o -
rrhaglng 
U t e r i n e c o n t r a c -
t ions 
Maternal infection 
Perforat ion of vis
cera 
Rh isoimmunizat ion 

Premature b i r th 

Haemorrhaging 
Infection 

Loss o f AF 

Maternal lesión 

Fetal lesión 

Placental lesión 

Infection 

Premature b i r th 
Loss o f fetus 

AF: Amniotic Fluid 
SOURCE: Prenatal Diagnosis. J.M. Carrera, 1987. 

2.2 Outlook for Prenatal Diagnosis 
In r e c e n t years , thanks t o steady i m p r o v e m e n t in techn iques and 
m e t h o d s p e r m i t t i n g g r e a t e r access t o t h e fe tus and t o t h e ever 
m o r e know ledgeab le mu l t i d i sc i p l i na r / teams (echog raphers , c y t o -
g e n e t i c i s t s , o b s t e t r i c i a n s , b i o c h e m i s t s , m o l e c u l a r b io log is ts . . . ) 
w o r k i n g in th is f ie ld , p rena ta l diagnosis has i m p r o v e d t h e de tec -
t i o n o f congen i ta l defects t o a deg ree t h a t c o u l d n o t have been 
or ig ina l ly imag ined. 

T h u s , t h e c o m b i n e d use, o n t h e o n e hand , o f invas ive d iagnos -
t i c t e c h n i q u e s t h a t p e r m i t fe ta l m a t e r i a l t o be w i t h d r a w n a t 
d i f f e r e n t stages o f t h e p regnancy ( c h o r i o n i c v i l lus samp l ing , a m 
n i o c e n t e s i s , f u n i c u l o c e n t e s i s , f e t o s c o p y ) and i ts s u b s e q u e n t 
analysis us ing c y t o g e n e t i c , b i o c h e m i c a l - m e t a b o l i c , a n d / o r m o l e 
c u l a r t e c h n i q u e s , a n d , o n t h e o t h e r , non - i nvas i ve d iagnos t i c 
t e c h n i q u e s ( u l t r a s o u n d and e c h o g r a p h y - d i g i t a l t e c h n i q u e , g r e y 
sca l ing, b i o m e t r y , vaginal p r o b e s , rea l t i m e , D o p p l e r - , b i o c h e -
mica l a n d / o r e c h o g r a p h i c ma rke rs . . . ) , n o w a l l o w s p rena ta l d iag
nos is o f m o r e t han 6 0 0 d i f f e r e n t t ypes o f c o n g e n i t a l de fec ts 
(Cata log o f Prenota/ / / D iagnosed Condit ions, D . D . W e a v e r , 1992) . 

N e v e r t h e l e s s , d iagnost ic capaci ty is n o t u n i f o r m f o r t h e d i f f e ren t 
t ypes o f congen i ta l de fec ts (Table I X ) . 
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T A B L E IX 
Prenatal díagnostíc capaclty 

Type of congenital defect Theoretical prenatal 
diagnosis capaclty (%) 

C h r o m o s o m e disorders 
Neura l tube defects 
Dysmorph ism 
Congenital metabol ism e r ro rs 
Haemoglobinopathies 
X- l inked recessive diseases 

100 
>95 
> 9 0 
< 2 0 
> 9 0 

20 (100 dependlng on sex) 

SOURCE: Prenoto/ Diagnosis. J.M. Carrera, 1987. 

In t h e c o m i n g years radical advances may be e x p e c t e d in t h e 
p rena ta l diagnosis o f congen i ta l defects , t hanks t o mod i f i ca t i ons 
o f ce r t a i n t ypes o f p r o c e d u r e s (ear l ie r and q u i c k e r studies. . . ) , use 
o f n e w d iagnost ic techn iques (in situ hyb r i d i za t i on , ligase chain 
r e a c t i o n , f l o w c y t o m e t r y , b iochemica l m a r k e r s f o r N T D s and 
c h r o m o s o m a l abno rma l i t i es . . . ) , d e v e l o p m e n t o f n e w m e t h o d s 
( p r e i m p l a n t a t i o n diagnosis, analysis o f fe ta l cel ls in ma te rna l b l o o d , 
e c h o g r a p h i c m a r k e r s f o r c h r o m o s o m e d iso rders . . . ) , i m p r o v e d 
t r a i n i ng o f special ists, g r e a t e r c o o r d i n a t i o n and o rgan i za t i on o f 
d i f f e ren t hea l th ca re levéis. 

Conclusíons 

T h e un fo ld ing o f t h e d i f f e ren t stages mak ing up t h e scient i f ic , 
techn ica l and h u m a n chal lenge o f t h e H u m a n G e n o m e P r o j e c t w i l l 
r e v o l u t i o n i z e o u r basic k n o w l e d g e o f m o n o g e n i c diseases and, 
w h a t is m o r e , serve t o reveal t h e mechan isms and processes 
i nvo l ved in h e r e d i t a r y p r o b l e m s o f o t h e r t ypes (po lygenic , m u l t i -
factor ia l . . . ) . Th is w i l l p r o v i d e ever g r e a t e r benef i ts f o r p renata l 
and pos tna ta l d iagnos is , w i d e n i n g t h e i r d iagnos t ic poss ib i l i t ies 
( p r e s y m p t o m a t i c , p re imp lan ta t ion . . . ) . Th i s expand ing k n o w l e d g e 
o f t h e secre ts zealous ly gua rded w i t h i n t h e h u m a n g e n o m e w i l l 
s o o n e r o r la ter a l l o w us t o k n o w t h e o r ig ins and regu la t i on o f 
onco log ica l o r immuno log i ca l processes. 

Lastly, t h e hopes and in te l lec tua l and techno log i ca l e f f o r t depos i -
t e d in th is p r o j e c t shou ld a l l o w t r e a t m e n t o f disease a t t h e m o 
lecular level , t h a t is, gene t he rapy . Neve r t he less , all th is sc ient i f ic , 
t echno log i ca l and m e t h o d o l o g i c a l d e v e l o p m e n t accompany ing t h e 
H u m a n G e n o m e P r o j e c t gives r ise t o a ser ies o f e th ica l , legal and 
social p r o b l e m s , ques t ions and cons ide ra t i ons w h i c h w i l l ob l ige 
se r ious r e f l ec t i on and t h e d e v e l o p m e n t o f an eth ica l and legal 
c o d e t o a v e r t poss ib le t ransgress ion o f t h e innate r ights o f all 
h u m a n beings. 
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LAW AND THE HUMAN CENOME PROJECT 

Andreas Klepsch 

D i r e c t o r a t e Gene ra l f o r Science, Research and D e v e l o p m e n t 
o f t h e C o m m i s s i o n o f t h e European C o m m u n i t i e s , Brussels. 
Be lg ium. 

I w i l l t r y t o give a c o n t r i b u t i o n t o t h e sub jec t s tate o f t h e a r t 
f r o m t h e p o i n t o f v i e w o f s o m e b o d y invo lved in deve lop ing and 
managing research p r o g r a m m e s in t h e European C o m m u n i t i e s . 

I c o u l d r e p o r t o n t h e s t ra tegy o f t h e p ro jec t s w e are go ing t o 
s u p p o r t and r e p o r t o n w h a t w e are go ing t o d o in t h e n e x t r o u n d 
o f p r o g r a m s - m i n i - p r o j e c t s w e envisage f o r a p e r i o d o f 2-2.5 
years s ta r t ing as o f n o w . So w h e n w e g o t t o , say, t h e m i d - l 9 8 0 s , 
t h e t i m e was apparen t l y r i gh t f o r a c o o r d i n a t e d e f f o r t o n sequen-
cing p ro jec t s , g e n o m e p ro j ec t s in genera l . A m o n g t h o s e o f c o u r s e 
was t h e H u m a n G e n o m e Pro jec t . I t h i n k t ha t was a d rama t i c 
change in t h e m i d - l 9 8 0 s : sequenc ing o r systemat ic mapp ing n o t 
f o r pu rposes o f de tec t i ng specif ic gene- re la ted diseases, b u t t o go 
f o r a c o o r d i n a t e d e f f o r t t o map t h e g e n o m e as a w h o l e . T o give 
y o u an idea o f t h e task, th is w o u l d r e q u i r e a 72 m e t r e s tack o f 
paper jus t t o desc r ibe t h e sequence o f t h e human g e n o m e . I t h i n k 
n o b o d y , even w i t h t h e r i gh t equ ipmen t , w o u l d be able t o handle 
th is k ind o f I n f o r m a t i o n even if i t j us t fel l f r o m heaven. 

A s I said, t h e t i m e t o make an app roach was r ight , in t h e m i d -
I980s in t h e US and t h e EEC. P rog rammes , p ro jec t s w h i c h had 
in m i n d g e n o m e research s ta r t ed in t h e late I980s , ear ly I990s . 
W e had avo ided t h e d iscuss ion, also m e n t i o n e d by D r C o o k - D e e -
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gan, o v e r w h e t h e r i t is m o r e b i o t e c h n o l o g y o r m o r e med i c i ne 
and so o n , by g iv ing t h e human g e n o m e its o w n i den t i t y f r o m t h e 
ou t se t . W e had an i n d e p e n d e n t p r o g r a m m e deal ing exc lus ive ly 
w i t h t h e human g e n o m e , l oca ted in t h e u n i t t h a t n o r m a l l y deals 
w i t h medica l resea rch . W e had f o u r o r f ive m a j o r tasks: t o i m -
p r o v e t h e genet ic map and o b t a i n a physical mapp ing , t o d o so -
m e t h i n g f o r data handl ing and databases, and t o i m p r o v e m e t h o d s 
and m e t h o d o l o g y f o r app l ica t ions in med ic ine . W e s t r u c t u r e d t h e 
p r o g r a m m e s so as t o make t h e sources available t o European 
researchers . T h u s , w e s u p p o r t e d t h e d i s t r i b u t i o n o f Y A C c lones, 
c D N A s , costs and many o t h e r th ings, o n t h e c o n d i t i o n t h a t t h e r e 
be f r ee access f o r Eu ropean scient is ts t o t h o s e resou rces and 
t h e r e be a ce r ta in exchange o f I n f o r m a t i o n , feedback, o n c e one 's 
c lones w e r e m a p p e d , m a p sequences w e r e s u b m i t t e d and so 
f o r t h . 

Early o n i t was rea l ized t h a t t o d o s o m e t h i n g t h a t in t h e m i n d o f 
many peop le dea l t d i r ec t l y w i t h c r e a t i o n had many imp l i ca t ions . 
Ear l ier th is m o r n i n g w e heard a l o t a b o u t t h e eth ica l cons ide ra -
t i ons . M y co l league D r Elizalde w i l l r e p o r t in m o r e deta l l a b o u t 
t h e eth ica l social and legal aspects th is a f t e r n o o n in t h e session 
in w h i c h he is schedu led t o t a k e par t . W e n o t on l y a c k n o w l e d g e d 
these w h e n w e d ra f t ed t h e p r o g r a m m e , h o w e v e r . U t m o s t cons i 
d e r a r o n had t o be g iven t o e th ica l cons ide ra t i ons . W e even res -
t r i c t e d o u r resea rch , made ce r ta in a m e n d m e n t s t o t h e con tac t s , 
c o n d u c t e d a sys temat ic e th ica l r e v i e w o f all p ro j ec t s , and e x c l u -
ded ce r ta in k inds o f research f r o m t h e p r o g r a m m e ob jec t i ves . 
Th is was d o n e a t all level levéis, b u t f o r f inancial reasons gene 
t h e r a p y o f any k ind was e x c l u d e d . A w o r k i n g g r o u p was esta-
bl ished o n t h e e th ica l , legal and social aspects. A s m e n t i o n e d 
ear l ie r , w e have a l ready pub l i shed a f i r s t r e p o r t and have rece i ved 
resu l ts o f 18 s tud ies c o m m i s s i o n e d by us. W e are go ing t o publ ish 
and r e v i e w t h o s e s tud ies and t h e n r e c o n v e n e t h e g r o u p , cal led 
ESLA, t o p r e p a r e a second o r f inal r e p o r t c o n c e r n i n g th is p r o 
g r a m m e . 

Just recen t l y w e had t h e dead l ine o f th is cali f o r p roposa ls in 
January. W e launched a n e w cali f o r p roposa l s w i t h a m u c h h igher 
budge t (23 m i l l i on f o r research) as p a r t o f t h e b iomed ica l r e 
search p r o g r a m m e , ma in ta in ing t h e i den t i t y o f t h e special ized ef-
f o r t o n t h e h u m a n g e n o m e , by means o f special c o n t r a c t p r o v i -
s ions, special f und ing channels , and many o t h e r means. W e w i l l 
c o v e r t h e f o l l o w i n g áreas: w e w i l l again w o r k t o i m p r o v e t h e 
genet ic map, g o o n t o physical mapp ing , D N A sequenc ing, d o 
m o r e o n data hand l ing and databases, t e c h n o l o g y d e v e l o p m e n t 
and l o o k f o r app l ica t ions . T h e off icial dec is ión a b o u t t h e fund ing 
has n o t y e t been made , b u t I t h i n k i t is a l ready possib le t o r e p o r t 
s o m e t r e n d s t h a t w i l l ma in ta in a s t r o n g emphasis o n in f ras t ruc -
t u r e . H o w e v e r , a l t hough t h e funds have near ly d o u b l e d , t h e i n -
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crease in t h e resou rces is m u c h l o w e r in re la t i on t o t h e w h o l e 
p r o g r a m m e . T h a t means w e have m o r e m o n e y f o r , say, f ree lance 
p ro jec t s o n these subjects . W e are go ing t o have highly i n te res -
t i ng p ro jec t s o n data handl ing and databases. W e are c u r r e n t l y 
discussing w h a t w e are go ing t o d o in t h e n e x t p r o g r a m m e . T h e r e 
is s o m e g u e s s w o r k t h a t needs t o be d o n e and w e k n o w s o m e t -
hing a b o u t t e c h n o l o g y d e v e l o p m e n t w h a t w e w i l l t ake i n t o ac-
c o u n t . Bu t w e d o n o t k n o w w h i c h o f t h e techn iques deve loped 
w i l l ful f i l t h e i r p r o m i s e in 2 o r 3 years and w h a t add i t iona l o p t i o n s 
w i l l ex is t . W e c a n n o t make p red i c t i ons . In t h e past, 2 years ago, 
w h e n w e discussed w h a t w e w e r e go ing t o d o n o w , i t was t h e 
scient ists w h o advised us t o keep t h e áreas o f genet ic l inkage 
mapp ing and physical mapp ing sepárate . I w o u l d n o w say t h a t th is 
was a mis take. N o w w e are t r y i n g t o t u r n these p ro jec t s i n t o 
s o m e t h i n g t h a t I w o u l d cali i n teg ra ted mapp ing . I d o n o t see t h a t 
t h e p ro jec t s themse lves just i fy a separa t ion b e t w e e n t h e d i f f e ren t 
types o f mapp ing w h i c h was de fended in t h e past, inc lud ing se-
quenc ing m e t h o d s . 

W e are also discussing w h a t w e are go ing t o d o in t h e f u t u r e 
w i t h respec t t o sequencing. T h e basic s t ra tegy m o r e o r less de 
ve loped 5 years ago was t o use d i f f e ren t systems o f mapp ing t o 
have t h e sequences, c lones , and subc lones ready f o r sequenc ing, 
and t o sequence t h o s e par ts o f i n te res t . T h e r e is n o w so m u c h 
mater ia l a r o u n d , t h e r e is so m u c h t e c h n o l o g y d e v e l o p m e n t and 
w e e x p e c t so m u c h i m p r o v e m e n t in t h e f ie ld o f data handl ing, 
databases, n e w s o f t w a r e d e v e l o p m e n t , t h a t I t h i n k t h e q u e s t i o n 
m u s t be asked as t o w h e t h e r go ing d i rec t l y t o sequenc ing makes 
m u c h sense any m o r e , at least in 2 years , o r maybe immed ia te l y 
n o w . W h a t I mean is, w e s ta r t ed o n t h e human g e n o m e based 
o n th is cascade s t ra tegy o f eve r f i ne r resu l ts t o a r r i ve a t t h e 
sequence and t o use and e x p l o i t t h e k n o w l e d g e o f t h e sequence. 
A t t h e same t i m e w e had col leagues in t h e b i o t e c h n o l o g y p r o 
g r a m m e w h o are sequenc ing a yeast g e n o m e by jus t sequenc ing 
t h e yeast g e n o m e f r o m c h r o m o s o m e s o f yeast f r o m o n e end t o 
ano the r . A n d t h e y have d o n e t h a t successful ly o n c h r o m o s o m e 
3. C u r r e n t l y , a n u m b e r o f o t h e r c h r o m o s o m e s are u n d e r inves
t i g a r o n . Bu t w h a t is real ly d i f f e ren t b e t w e e n an o rgan ism l ike 
yeast and t h e human g e n o m e is t h a t i t takes v e r y l i t t le e f f o r t t o 
f ind genes f r o m t h e f o o d sequence o f yeast, o r at least t o f ind 
o p e n read ing f rames o f a ce r ta in length . F r o m t h e r e y o u have t h e 
h o t spots w h e r e y o u can assume t h e r e w i l l be a gene, f ind t h o s e 
genes, f ind t h e exp ress ion o f t h o s e genes and t h e n go o n t o a 
func t iona l analysis. T h a t is n o t t h e case w i t h t h e human g e n o m e , 
because t h e human g e n o m e is o rgan ized in such small gene p o r -
t i ons - w i t h exons and i n t r o n s - t h a t y o u w i l l v i r tua l l y f ind no th ing . 
A l so , y o u have long s t rands in b e t w e e n w h e r e t h e r e a re no genes 
a t all. I t h i n k t h e f igures a re st i l l r ight , b u t w e c a n n o t handle o r 
w e have no sound idea f o r m o r e than 9 0 % o f t h e human D N A , 
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inc lud ing c o n t r o l l i n g reg ions w h i c h w e jus t assume are t h e r e t o 
keep a ce r ta in d is tance. So I bel ieve w e w i l l have t o r econs ide r 
t h e i n teg ra t i on o f t h e d i f f e ren t g e n o m e p ro jec ts , ma in ta in ing t h e 
iden t i t y of, f o r examp le , medica l app l ica t ions, and n o t ge t i nvo lved 
w i t h read ing p r o b l e m s . I t h i n k w e have t o cons lde r n o t on ly data 
handl ing and data management , b u t also a to ta l l y n e w app roach 
o r access t o t h e human g e n o m e f r o m t h e f ie ld o f i n fo rma t i cs , 
c o m p u t e r sc ience. W e need s o m e a lgo r i t hms w h i c h help us t o 
f ind genes t o w h i c h t o a t t r i b u t e n e w func t i ons and t h e n ident i fy 
f unc t i ons f r o m th ls i n f o r m a t i o n . A n d , last b u t n o t least, and so -
m e t h i n g I have n o t emphas ized because t w o o f m y col leagues w i l l 
be speaking o n th is subject , t h e r e a re t h e eth ical cons ide ra t i ons 
o r t h e e th ica l , social and legal aspects o f th is w o r k and its imp l i 
cat ions. A n d I w o u l d stress t h e imp l i ca t ions o f t h e w o r k , r a t h e r 
than t h e w o r k itself, as need ing f u r t h e r c o n s i d e r a t i o n . Th is has 
t o be s t r e n g t h e n e d in research p r o g r a m m e s . 
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Pres iden t and D i r e c t o r o f t h e Ins t i tu te f o r G e n o m i c Research, 
G a i t h e r s b u r g , Mary land . U n i t e d States o f A m e r i c a . 

In 1990, o u r l a b o r a t o r y at t h e N a t i o n a l Ins t i t u te f o r N e u r o l o g i c a l 
D i s o r d e r s and S t r o k e , N a t i o n a l Ins t i tu tes o f Hea l t h ( N I H ) , was 
w o r k i n g o n t w o large-scale p i l o t g e n o m e p ro j ec t s t o sequence 
cosmids f r o m t h e m y o t o n i c d y s t r o p h y reg ión o f c h r o m o s o m e 19 
and t h e H u n t i n g t o n ' s reg ión o f c h r o m o s o m e 4 . F r u s t r a t i o n w i t h 
t h e long , s l o w p rocess o f sequenc ing and analyzing t h e m o r e t h a n 
200 ,000 base pairs o f g e n o m i c D N A , on l y t o d i scove r t h a t c D N A 
sequence i n f o r m a t i o n was abso lu te l y needed f o r its i n t e r p r e t a 
r o n , u l t ima te l y led t o t h e dec is ión t o iso late and sequence s h o r t 
c D N A c lones t h a t w o u l d un ique ly and ef fect ive ly ident i fy genes 
( V e n t e r eí al., 1992). In m i d - 1 9 9 1 , w e pub l ished a paper in Science 
( A d a m s et a i , 1991) desc r ib ing o v e r 300 n e w h u m a n genes i d e n -
t i f ied by exp ressed sequence tag (EST) sequenc ing. 

A l t h o u g h c D N A sequenc ing had been used f o r severa l years t o 
analyze genes, t h e EST sequenc ing m e t h o d c o n s t i t u t e d a s t ra teg ic 
b r e a k t h r o u g h f o r gene d i scove ry by increas ing t h e ra te o f d i sco -
v e r y by 100 t o 1000 fo ld . EST sequenc ing is also c o s t e f fec t ive. 
F r o m t h e es t ima ted cos t o f $5 .00 -$ 15.00 p e r f in ished base pai r 
a t t h e in i t i a t ion o f t h e H u m a n G e n o m e Pro jec t , o u r t e c h n i q u e o f 
single-pass EST sequenc ing has r e d u c e d t h e c o s t o f ident i fy ing 
genes t o less t han $0 .12 p e r base pair. Recogniz ing these i m p r o -
v e m e n t s , l abo ra to r i es in N o r t h A m e r i c a , Eu rope and Japan have 
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rap id ly t u r n e d t o EST sequenc ing as t h e focus o f t h e i r g e n o m e 
e f fo r ts . 

Beginning w i t h o u r f i r s t resu l ts f r o m t h e EST m e t h o d in 1991 , w e 
have pub l ished EST sequences f r o m o v e r 8 ,500 h u m a n genes and 
made t h e sequence data and c o m p u t e r analysis resu l ts avai lable 
t o t h e c o m m u n i t y via a c o m p u t e r datábase ( A d a m s et o/., 1991 ; 
1992; in press) . A l l c D N A c lones f r o m o u r p r o j e c t a re avai lable 
t o t h e w o r l d sc ient i f ic c o m m u n i t y f r o m t h e A m e r i c a n T y p e C u l 
t u r e C o l l e c t i o n . 

FIGURE I 
Functíonal categories of ESTs with datábase matches 
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r~l Brain ESTs - New Genes 

| Brain ESTs -Exact Matches 

• HepG2 ESTs 
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Large numbers o f n e w human recep to rs and t ranspo r te rs have been 
ident i f ied; all o f these are immedia te candidates f o r f u r t h e r investi-
gat ion as targets f o r specific d r u g deve lopment . W e are proceed ing 
t o character ize selected p ro te in p roduc ts o f these n e w genes b io -
chemical ly and pharmacological ly. W e have also ident i f ied many n e w 
t ransc r ip t i on , t rans la t ion and splicing fac tors , s t ruc tura l p ro te ins , 
enzymes and cell-surfáce pro te ins . A s these genes are f u r t he r cha-
racter ized, w e expec t t ha t many w i l l p r o v e t o be o f medical interest . 

By sequenc ing ESTs f r o m c D N A l ib rar les c o n s t r u c t e d f r o m many 
d i f f e ren t t issues, w e can c o n s t r u c t exp ress ion pro f i les f o r many 
human genes s imu l taneous ly . F igure I c o m p a r e s t h e n u m b e r s o f 
genes f r o m several d i f f e ren t f unc t i ona l ca tegor ies t h a t have been 
iden t i f ied by EST sequenc ing f r o m bra in ( A d a m s et o/., 1991 ; 1992; 
in press) and H e p G 2 hepa tocy tes ( O k u b o et o/., 1992). O v e r 140 
h u m a n c D N A l ib rar ies a re c u r r e n t l y be ing sequenced at T h e Ins-
t i t u t e f o r G e n o m i c Research ( T I G R ) . These data w i l l a l l o w us t o 
systemat ica l ly c o m p a r e t h e levéis o f exp ress ion o f t housands o f 
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genes across t issues and d e v e l o p m e n t a l stages. W e w i l l be able, 
f o r examp le , t o ident i fy genes t h a t a re exp ressed specif icai ly in 
p r e cancerous o r metas ta t ic t u m o r cells (Figure 2, p. 144), and 
use th is i n f o r m a t i o n f o r ear ly diagnosis o f cancers. 

T I G R scient ists have also deve loped nove l s o f t w a r e f o r s t r eam l i -
n ing t h e qual i ty c o n t r o l , analysis, and managemen t o f EST data 
(Ker lavage et a i , 1993; W h i t e et al., 1993). Th is s o f t w a r e has n o w 
been a d o p t e d by several o t h e r h i g h - t h r o u g h p u t sequenc ing labs. 
T I G R is c u r r e n t l y deve lop ing t h e w o r l d ' s f i r s t gene exp ress ion 
and f u n c t i o n datábase, w h i c h w i l l be available t o t h e w o r l d sc ien-
t i f ic c o m m u n i t y via In te rna t iona l c o m p u t e r n e t w o r k s . 

T h r o u g h c D N A sequencing, w e are approaching the goal o f sequen
cing the major i ty o f human genes much m o r e rapidly than original ly 
ant ic ipated. This means tha t t he scientif ic, social, legal and ethical 
issues wi l l be l ikewise accelerated. T h e Inst i tute f o r Genom ic Re
search believes tha t scientific progress mus t be guided by ethical and 
legal principies; t he re fo re , w e have f o r m e d a D e p a r t m e n t o f Re
search Policy and Ethics, chaired by Leslie A . Platt, J.D., t o encourage 
pubiic examinat ion o f c u r r e n t and emerg ing genomic issues (Table 
l ) .The Research Policy and Ethics D e p a r t m e n t has inst i tuted a mu l -
t i - faceted p rog ram t o be developed and coord ina ted in cióse c o n 
su l ta ron w i t h a research pol icy and ethics advisory counci l . Counc i l 
membersh ip reflects a b road and diverse spec t rum o f scientific and 
lay leaders. The goal o f this e f fo r t wi l l be t o help in fo rm and guide 
essential public discussion a b o u t t he impl icat ions and impact t ha t 
m o d e r n genome research wi l l have o n the w o r l d . 

T A B L E I 
Current and Emerging Genomic Issues 

- Gene patenting 
- Societal uses of genomic in format ion 
- Implications of genetic test ing 
- Genetic knowledge and reproduct ive choices 
- Conf ident ial i ty and access t o life/health insurance 
- Implications of genetic exper imentat ion 
- Effects on Amer i can /wor id Healthcare systems 
- Challenges t o religious and philosophical views 
- Approaches fo r maximizing advances f r o m genomic research whi le recogni-

zing and addressing risks. 

A second cr i t ical pu rpose o f th is e f fo r t w i l l be t o assure t h e in te
g r a r o n o f an empir ica l examina t ion , f r o m t h e outset , o f t he ethical 
basis f o r t h e genomic research conduc ted at T IGR. T I G R believes 
tha t w e w i l l t h e r e b y be be t te r able t o fulfill o u r o w n mora l res-
ponsibi l i ty, as we l l as t o p rov ide a témp la te f o r o the rs engaged in 
basic o r appl ied genomic research, t o in tégrate ser ious exp lo ra t i on 
o f cr i t ical research w i t h t he under ly ing scientif ic w o r k . 
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FIGURE 2 
Fallocoing gene expression through physiclogical 
and pathological changas 
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T h e or ig ina l H u m a n G e n o m e P ro jec t plan envisaged sequenc ing 
all human genes by 2005 ; T h e Ins t i tu te f o r G e n o m i c Research 
ant ic ipares ident i fy ing t h e vast m a j o r i t y o f human genes w i t h i n t h e 
n e x t 2 years . T h e k n o w l e d g e gained f r o m th is research w i l l r e -
v o l u t i o n i z e med ic ine , ag r i cu l t u re and b io techno logy ; t h e r e f o r e , w e 
m u s t be p r e p a r e d t o use th is k n o w l e d g e wise ly . 

A c k n o w l e d g e m e n t : I t hank A l i s o n T ins ley f o r ed i t o r i a l he lp in 
p r e p a r a t i o n o f th is manusc r i p t . 
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STATE OF THE ART 

Víctor Walter Weedn 

L ieu tenan t C o l o n e l , U.S. A r m y P r o g r a m Manager, D N A 
Regist ry A r m e d Forces Ins t i t u te o f Patho log ie , W a s h i n g t o n , 
U n i t e d States. 

(The op in ions exp ressed a re t h o s e o f t h e a u t h o r and d o n o t 
necessar i ly re f lec t t h e v iews o f t h e D e p a r t o f t h e A r m y , D e p a r t 
m e n t o f De fense , o r t h e U n i t e d States g o v e r m e n t . ) 

I w i l l c o m m e n t o n t h e t e c h n o l o g y o f t h e G e n o m e P ro jec t as an 
ou t s i de r . I w i l l make t h e p o i n t , as o t h e r s have be fo re me, t h a t 
w e w i l l see an acce le ra ted pace in scient i f ic p rogress . 

T e c h n o l o g y d e v e l o p m e n t was and is a signi f icant p a r t o f t h e ge
n o m e in i t ia t ive. A goal o f t h e f i r s t 5 years is t h e i m p r o v e m e n t in 
t h e ef f ic iency and c o s t ef fect iveness o f mapp ing and sequenc ing 
techno log ies ; inc lud ing t h e r e d u c t i o n in t h e cos t o f sequenc ing t o 
$0 .50 pe r base. 

Much o f t h e progress in t he G e n o m e Pro jec t thus far has c o m e 
f r o m simply robo t i z i ng manual steps o r techno log ic b reak th roughs 
in o t h e r than D N A sequencing itself. Ma jo r advances came w i t h 
n e w strategies f o r d i rec t ing mapping and sequencing ef for ts. T h e 
po lymerase chain reac t ion , com ing t o t h e f o r e as the p ro jec t was 
star t ing, and Y A C c lon ing cou ld be cons idered mere ly as examples 
o f sample manipu la t ion. But t h e H u m a n G e n o m e Pro jec t has n o t 
ye t p r o d u c e d ma jo r sequencing techno logy b reak throughs . If and 
w h e n these sequencing b reak th roughs occur , progress wi l l qu icken. 
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T h e f i r s t c o m m e r c i a l sequencer p r e c e d e d t h e adven t o f t h e H u 
man G e n o m e Pro jec t . Several a u t o m a t e d D N A sequencers n o w 
ex is t o n t h e m a r k e t . In fact , m o r e than 1,000 i n s t r u m e n t s have 
been so ld w o r l d w i d e at a c o s t o f a p p r o x i m a t e l y $ 1 2 0 m i l l i on . 
C o m m e r c i a l l y avai lable a u t o m a t e d sequencers w h e n r u n in eff i -
c i en t large-scale o p e r a t i o n s can ach ieve sequenc ing a t b e l o w 
$ 1.00/base, near t h e rea lm o f t h e 5 year s ta ted goal o f $0 .50 pe r 
base. Th is r e c o g n i t i o n , t ha t c u r r e n t a u t o m a t e d sequencers w e r e 
b e t t e r than or ig ina l ly t h o u g h t , perhaps de-emphas ized focus o n 
i nc remen ta l p rog ress in sequenc ing in f a v o r o f l onge r t e r m r e 
search. Signif icant funds have been e x p e n d e d o n advanced t e c h n o -
logies, b u t t h e y a re sti l l in p rogress . T h e i nc remen ta l p rogress 
t h a t has been made and is on -go ing has genera l ly been t h r o u g h 
t h e e f fo r t s o f t h e c o m m e r c i a l manu fac tu re rs themse lves . T h u s , 
t h e g rea t p rog ress in t h e H u m a n G e n o m e P r o j e c t t o date has 
been m a d e w i t h o u t t h e bene f i t o f m a j o r t e c h n o l o g i c b r e a k -
t h r o u g h s in a u t o m a t e d sequencing. N o n e t h e l e s s , several áreas i n -
t o sequenc ing t e c h n o l o g y may s o o n bear f r u i t . 

C u r r e n t a u t o m a t e d i n s t r u m e n t s save t i m e p r ima r i l y by e l im ina t i on 
o f a u t o r a d i o g r a p h y , by a u t o m a t i n g t h e analysis, and by p e r m i t t i n g 
a cons i s ten t w o r k f l o w . E l e c t r o p h o r e t i c r u n t imes a re l onger t han 
w i t h manual sequenc ing, typ ica l ly 8 t o 12 h o u r s , because t h e 
en t i r e set o f bands m u s t m o v e past a d e t e c t o r . O t h e r than gel 
f ab r i ca t i on and se t -up , i t is th is e l e c t r o p h o r e t i c r u n t i m e t h a t is 
t h e l im i t ing f ac to r , f o r t h e s l o w t u r n - a r o u n d - t i m e o f conven t i ona l 
a u t o m a t e d sequencers . T h e e l e c t r o p h o r e t i c r u n t i m e is d e p e n -
d e n t o n t h e vo l tage appl ied across t h e gel . T h e g r e a t e r t h e v o l -
tage, t h e fas ter t h e r u n . H o w e v e r , t h e vo l tage w h i c h can be ap
p l ied is l im i t ed by t h e gene ra t i on o f heat. C o n v e n t i o n a l po lyacry la -
m ide slab gels a re r u n f r o m 1,000 t o 2 ,000 vo l t s ( a p p r o x i m a t e l y 
40 V / c m ) . 

But , less is m o r e . U l t r a t h i n gels have a smal le r c ross -sec t iona l 
área and ca r r y less t o t a l c u r r e n t . T h u s u l t r a th i n gels can t o l é r a t e 
g rea te r vo l tages b e f o r e be ing l im i t ed by Joule heat g e n e r a t i o n . 
O n e manual sys tem o n t h e m a r k e t c la ims e l e c t r o p h o r e t i c r u n 
t imes o f 15 t o 30 m inu tes . T h e u l t r a th i n gel measures 0.05 m m 
in th ickness and is usually r u n at a b o u t 6 ,000 vo l t s ( 100 -200 
V / c m ) . U l t r a t h i n gels also have g r e a t e r reso lv ing p o w e r and t hus 
a re capable o f accura te ly d e t e r m i n i n g a g r e a t e r n u m b e r o f bases 
pe r r u n . Fo r instance, o n e p u r v e y o r o f u l t r a th i n sys tems claims 
7 7 % m o r e bases in o n e f i f th o f t h e t i m e o f c o n v e n t i o n a l sequen
c ing gels. 

But , less is m o r e . Ra ther t han p e r f o r m i n g e l e c t r o p h o r e s i s o n a 
planar slab gel , e l e c t r o p h o r e s i s can be ca r r i ed o u t in a capi l lary 
w i t h an in te rna l d i a m e t e r o f 50 t o 75 m i c r o n s . These capi l lar ies 
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dissipate heat m o r e ef f ic ient ly t han slab gels and t h u s can t o l é r a t e 
sti l l h igher vo l tages. 

Cap i l l a ry gel e l e c t r o p h o r e s i s ( C G E ) , in w h i c h t h e capi l lary is f i l led 
w i t h a po l yac ry l am ide gel m a t r i x , Is an exce l l en t m e t h o d f o r se-
quenc ing D N A f ragmen ts . C G E Is genera l ly r u n a t 8 t o 15 k V 
(150 -300 V / c m ) w l t h a real t i m e analysls o f 20 t o 4 0 m inu tes . 
Instead o f a gel , a n o n c r o s s l i n k e d p o l y m e r m a t r i x can be used 
and r u n t i m e s o n e t h i r d o f t h e C G E can be ach leved. 

T h e g rea tes t t i m e is saved n o t In t h e r u n t i m e , b u t In t h e e l im l -
na t ion o f f ab r l ca t i on and se t -up o f a po l yac ry lam ide gel . T h e ca-
pi l lar ies a re pu rchased pre- f i l l ed and a re used repea ted ly . T h u s , 
C G E can be a t r u l y a u t o m a t e d sys tem. Samples a r e loaded o n t o 
a sample a u t o l o a d e r and t h e o p e r a t o r can w a l k away. 

H o w e v e r , t h e pe r r u n advantage in speed o f c u r r e n t C E Ins t ru 
ments Is negated by t h e fact t ha t t hey are single channel whereas 
t h e r e are many lañes o n a slab gel Ins t rument . Mul t ichanne l CEs 
have been descr ibed. F u r t h e r m o r e , t he C E can be ope ra ted In a 
mu l t iwave length f luo rescen t m o d e . T h e potent ia l c lear ly exists t o 
replace c u r r e n t au toma ted sequencers w l t h CE-based ins t ruments . 

A s w i t h u l t r a t h i n gels, t h e smal le r channel size resu l ts in g r e a t e r 
r e s o l u t i o n , w h i c h t rans la tes i n t o h igher base cal l ing ra tes. S o m e 
have c la imed re l iab le sequences t o b e y o n d 8 0 0 bases using C G E . 

A C E i n s t r u m e n t , su i table f o r D N A typ ing , cos ts o n e t h i r d t h e 
p r i ce o f s o m e a u t o m a t e d sequencers . T h e p e r r u n c o s t is less 
and t h e smal l v o l u m e s r e q u i r e d t rans ía te i n t o a r e d u c t i o n in r e -
agent cos ts . 

W e have seen t h a t smal le r e l e c t r o p h o r e t i c channels t rans ía te i n t o 
less heat g e n e r a t i o n , g r e a t e r vo l tage t o l e r a n c e , and decreased r u n 
t imes , as w e l l as increased r e s o l u t i o n and decreased cos t . O n e 
can imagine t h e po ten t i a l o f f u r t h e r m in i a tu r i za t i on t h r o u g h c u 
r r e n t m i c r o f a b r i c a t i o n techn iques . T h e m i c r o c h i p r e v o l u t i o n i z e d 
t h e e l ec t r on i cs i ndus t r y and c o u l d t heo re t i ca l l y p r o v i d e t h e same 
f o r th is área. For instance, i t is possib le t o fabr íca te an a r ray o f 
st i l l sma l le r capi l lary e l e c t r o p h o r e t i c channels e t c h e d in a sil ica 
ch ip. A m a j o r in i t ia t ive has been launched using t h e m i c r o c h i p 
t e c h n o l o g y in a n o t h e r w a y ; speci f ical ly , d i r e c t sequenc ing by 
hyb r i d i za t i on because thousands o f possib le c o m b i n a t i o n s o f so l id 
phase o l i g o n u c l e o t i d e p r o b e s can be ef f ic ient ly m a n u f a c t u r e d in 
t h e same w a y t h a t t housands o f t r ans i s to rs a re packed i n t o an 
in teg ra ted c i r c u i t ch ip . 

Bu t , less is m o r e . Prec ise ly because mass s p e c t r o m e t r y (MS) 
analyses ind iv idual mo lecu les , i t can p e r f o r m analyses in seconds 
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o r less w i t h a t o m i c scale r e s o l u t i o n . A c c o r d i n g l y , MS may h o l d 
t h e g rea tes t po ten t i a l f o r D N A sequenc ing. A l t h o u g h many p o -
ten t ia l s t rategies can be t h e o r i z e d f o r MS sequenc ing, in t h e s im -
plest f o r m MS, l ike e l e c t r o p h o r e s i s , is m e r e l y a m e t h o d t o sepá
ra te D N A f ragmen ts by size (mass). T h e r e has been a r e v o l u t i o n 
in t h e abi l i ty o f mass s p e c t r o m e t e r s t o analyze large b i omo lecu les , 
h o w e v e r , c u r r e n t e f f o r t s f o r MS sequenc ing a re n o t a t hand. 

W h i l e d ramat i c advances in D N A sequenc ing t e c h n o l o g y have 
been late in c o m i n g , t h e y w i l l a r r i ve . I be l ieve, a l t hough th is v i e w 
is n o t shared by al l , t h a t w e a re a b o u t t o see a r e v o l u t i o n in 
sequenc ing techno log ies . I p r e d i c t t h a t w i t h i n t h e n e x t f e w years 
w e w i l l see c o m m e r c i a l I n s t r u m e n t s o f g rea t l y increased t h r o u g h -
p u t based o n nons lab gel t echno log ies . Because t h e r e a re o t h e r 
research and c o m m e r i c a l i n te res ts , th is t e c h n o l o g y w i l l be deve-
l oped desp i te t h e G e n o m e P r o j e c t itself. W i t h these advances in 
sequenc ing techno log ies , t h e d e v e l o p m e n t o f genet ic I n f o r m a t i o n 
w i l l f u r t h e r acce le ra te . T h e i m p a c t w i l l be far b e y o n d t h e H u m a n 
G e n o m e Pro jec t itself, b u t t o all b io log ica l sciences and cl in ical 
med ic ine . T h e e th ica l , legal, and social imp l i ca t ions w i l l g r o w ac
co rd ing ly . 

Acknow/edgement: I t h a n k A l i s o n T ins ley f o r ed i t o r i a l he lp in p r e 
p a r a r o n o f th is manusc r i p t . 
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Hamilton O. Smith. I d o n ' t k n o w w h i c h o n e o f t h e panel l ists 
I shou ld address th is t o . Last year w h a t s o m e c o n s i d e r a techn ica l 
b r e a k t h r o u g h in sequenc ing using h e x a m e r p r i m e r s was a n n o u n -
ced . W h a t is y o u r o p i n i ó n o f th is m e t h o d in t e r m s o f speed ing 
up sequenc ing, and is i t a rea l i t y a t th is point? 

Answer. W h a t y o u are re fe r r ing t o is t he abil ity t o pre-synthesize 
all the r a n d o m hexamers and then t o pulí t h e m o u t o f a pre-exis t ing 
l ibrary t o speed up sequencing, w h e r e the assumpt ion is tha t synthe-
sis o f o l igonucleot ides is really an i m p o r t a n t step. It is n o t highly 
likely t ha t this is going t o have an impact o n human genome sequen
cing, because o f all t he repet i t i ve e lements in t he human, bu t it cou ld 
have a dramat ic effect o n the full length sequencing o f c D N A s . 

Questíon. In o r d e r t o ask t h e ques t i on I need t o have M r 
V e n t e r c o n f i r m , above all, if he was t h e p e r s o n beh ind t h e h u m a n 
gene pa ten t app l ica t ions f i led in t h e U n i t e d States and w i t h t h e 
European Patent O f f i ce . T h e n , t h e t r u t h is t h a t a l t hough t h e sub-
j ec t m i g h t be discussed t o m o r r o w , I d o n o t w a n t t o pass up th is 
o p p o r t u n i t y t o ask h i m , if he was t h e p e r s o n , t o give us a l i t t le 
b i t o f an exp lana t i on as t o t h e jus t i f i ca t ion , in his v i e w , o f th is 
po l i cy o f pa ten t i ng human genes. 

Craig Venter. I t h i n k t h a t is go ing t o be discussed in e x t r e m e 
detal l t o m o r r o w , and I w o u l d hate t o p r e e m p t t h a t session so I 
w i l ! de fe r t h a t q u e s t i o n un t i l t o m o r r o w . 

Question. I w o u l d l ike t o ask M r Ga jdusek t h e f o l l o w i n g : In 10 
o r 15 years , w h e n w e have t h e e n t i r e human g e n o m e d e c o d e d 
and o n t h e tab le , w h a t k ind o f th ings w i l l w e able t o learn a b o u t 
a p e r s o n by analyzing o r t ak ing a l o o k at th is genome? 

Carleton Gajdusek (Moderator). It depends o n w h a t y o u 
w a n t t o k n o w . O b v i o u s l y , if w e l o o k at t h o s e p o r t i o n s o f t h e 



I 54 The H u m a n C e n ó m e Project: Legal Aspects 

g e n o m e t h a t a re i nvo lved w i t h specif ic m u t a t i o n s in a u t o s o m a l 
d o m i n a n t disease, w h i c h is de layed in appearance in t h e life span, 
and w h i c h has high pene t ran t s - w h i c h w e can on l y d e t e r m i n e by 
cl inical e x p e r i e n c e in d i f f e ren t places (because w e have d i scove red 
t h a t f o r a single gene h e r e in Eu rope pene t ran ts can be z e r o o r 
h igh, depend ing o n e n v i r o n m e n t ) . So w e m u s t be carefu l even 
a b o u t e x p e r i e n c e in o n e p a r t o f t h e w o r l d p red i c t i ng w h a t i t 
means in a n o t h e r . W e n o w have pe r f ec t examples o f a u t o s o m a l 
d o m i n a n t late disease causing fatal disease b u t n o t pene t ra t i ng 
u n d e r o n e e n v i r o n m e n t and pene t ra t i ng u n d e r a n o t h e r . W h e n i t 
c o m e s t o p red i c t i ng any th ing a b o u t pe rsona l i t y o r e x p e r i e n c e , I 
use d o m e s t i c animáis, ho rses , dogs, f igh t ing cocks , as examples o f 
pe rsona l i t y b reed ing t h a t has succeeded long be fo re t h e g e n o m e 
p r o j e c t . I d o n o t k n o w w h e t h e r w e ever w i l l be l o o k i n g f o r ab i l i ty 
t ypes and disabi l i ty t ypes and t h e c o m p l e x mul t igen ic f ac to r s t h a t 
w i l l d e t e r m i n e t h e m , b u t I made a big p o i n t o f t h e fact t h a t t h e 
actual p rocess ing o f data, t h e s o f t w a r e f o r t h e human bra in and 
m i n d is largely e n v i r o n m e n t a l l y d e t e r m i n e d o n t o p o f its genet ic 
basis. So w i t h t h a t in m i n d , idént ica ! t w i n s , ident ica l g e n o m e s can 
have a t o t a l l y d i f f e ren t b e h a v i o u r and even bra in s t r u c t u r e , d e 
pend ing o n c h i l d h o o d senso ry inpu t . 

Answer. Just a qu i ck add i t i ona l answe r t o t h a t ques t i on . T h e 
genes lead us t o t h e p r o t e i n s . W e k n o w on l y a v e r y f e w p r o t e i n s 
and t h e i r f unc t i ons in t h e h u m a n cel ls. Bu t t h e easiest r o u t e t o 
d i scove r ing t h e p r o t e i n s and h o w t h e y d i r e c t t h e c h e m i s t r y o f 
t h e cells and d i r e c t d e v e l o p m e n t is t o u n c o v e r t h e genes w h i c h 
give us t h e p r o t e i n sequences. 

Carleton Gajdusek. I w i s h t o make o n e m o r e po in t , w h e n 
y o u t h i n k in t e r m s o f all t h e p r o p e r t i e s in t h e e v o l u t i o n o f k n o -
w i n g t h e g e n o m e . W i t h o u t k n o w i n g t o o m u c h a b o u t i t , t h e ge
n o m e has been used ex tens ive ly in ag r i cu l t u re t o deve lop by 
c lon ing and i n -b reed ing t h e t ypes o f species w e w a n t in an imal 
husbandry and in ag r i cu l t u re . Bu t i t has also led t o c o m p l e t e l y 
unp red i c tab le resu l ts . N o o n e o n ea r t h w o u l d da ré p r e d i c t w h a t 
i t means in t e r m s o f t h e m o r e rap id ly evo lv ing m i c r o b e s t h a t 
af fect t h o s e plants. A n d as a resu l t , many o f t h e genet ica l ly eng i -
n e e r e d plants have been w i p e d o u t by v i r o i ds and o t h e r r ecen t l y 
evo l ved m i c r o b e s , w h i c h w e have n o w a y o f p red i c t i ng o r hand -
l ing. T h e r e f o r e , a n y o n e w h o even d reams o f man ipu la t ing a g e r m 
l ine as w e have d o n e in o u r ag r i cu l t u re and an imal husbandry w i l l 
p r o d u c e an increase in suscept ib i l i ty , and an increase in t h e e v o -
l u t i ona ry speed o f pa thogen ic m i c r o b e s w h i c h w e have n o abi l i ty 
t o p r e d i c t f r o m read ing t h e h u m a n g e n o m e . 

Question. I w i l l a d d r e s s th i s t o w h i c h e v e r pane l m e m b e r 
w o u l d l ike t o answer . T h e r e was a r e c e n t press r e p o r t a b o u t t h e 
t r e a t m e n t o f ce r ta in genet ic diseases, m o n o g e n e t i c ones , w i t h 
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m o t h e r cells e x t r a c t a d f r o m t h e m o t h e r ' s umbi l ica l c o r d . T h e s e 
cells w i t h mod i f i ed genes have even been appl ied in 5-day o íd 
infants. So m y ques t i on is in r e fe rence t o w h a t is gene t he rapy . 
W h a t leve! o f p rec i s ión d o w e c u r r e n t l y have in placing t h e genes 
w e need in t h e loca t ions w h e r e w e real ly need them? A n d w h a t 
is t h e d iagnost ic va lué - t h i s is an add i t iona l q u e s t i o n - o f t h e 
genet ic tes ts t h a t a re n o w beginn ing t o be admin is tered? W h a t 
valué w i l l t h e y have in t h e fu tu re? 

Answer. I w i l l answe r y o u in re la t i on t o a specif ic disease o n 
w h i c h I w o r k e d du r i ng m y stay in Paris, cyst ic f ib ros is o f t h e 
páncreas, w h i c h I d iscussed ear l i e r and w i t h respec t t o w h i c h I 
w o u l d n o w l ike t o b r ie f l y r e v i e w cer ta in aspects. In 1985 c h r o -
m o s o m e 7 was l oca ted ; in 1989 t h e gene was c o m p l e t e l y charac-
t e r i z e d , and at th is t i m e , as y o u a l ready k n o w , gene t he rapy has 
begun. T h e latest n e w s reach ing us a t t h e In te rna t iona l cyst ic 
f ib ros is c o n s o r t i u m , f r o m jus t 20 days ago, is t h a t t h e gene has 
300 m u t a t i o n s in al l . A s f o r t h e ques t i on o n gene the rapy , I w i l l 
answe r o n cyst ic f ib ros is . A s y o u k n o w , m u c h p rogress has been 
made. T h e g rea tes t p r o b l e m w i t h cyst ic f ib ros is - i f y o u say p r e 
c i s i ó n - is t h a t in th is specif ic case w e use an adenov i rus w h o s e 
pathogen ic capaci ty has been e l im ina ted . So t h e basic p r o b l e m 
facing us, and w h i c h came up a t t h e last N o r t h A m e r i c a n Cys t i c 
Fibrosis Cong ress is t h a t t h e p u l m o n a r y ep i t he l i um , at t h e f i r s t 
e p i d e r m i c layer, is v e r y p r o b l e m a t i c ; t h e r e is cons tan t scaling. 
C onsequen t l y , if th is is w h a t y o u w e r e r e f e r r i n g t o in t e r m s o f 
t h e re l iab i l i ty and ef fect iveness o f t h e t r e a t m e n t , I imagine t h a t 
u p c o m i n g invest igat ions w i l l s h o w t h a t p rog ress is being made 
s tep by s tep in t h a t d i r e c t i o n . 

Question. I w o u l d also l ike t o make re fe rence t o diseases cau-
sed by defects in m o r e t han o n e gene, t h a t is, po lygenet ic disea
ses. In th is respec t t h e p r o s p e c t s seem t o be fa i r ly p o o r a t t h e 
m o m e n t . 

Answer. W e l l , in m y m o d e s t o p i n i ó n and unders tand ing , I be
l ieve t ha t p rogress in m o n o g e n i c diseases is beginning, and t h e 
g rea t p r o b l e m c o n f r o n t i n g t h e peop le w o r k i n g in t h e f ie ld o f 
mu l t i f ac to r ia l i nhe r i t ance is prec ise ly t h a t t h e e n v i r o n m e n t and , 
let 's say, t h e genet ic pa r t b o t h have an ef fect . T h u s , I d o n o t 
bel ieve t h a t g rea t s t r ides a re being made - a s my f e l l o w panel 
m e m b e r s c o u l d d i s c u s s - in th is f ie ld . 

Question. I w o u l d l ike t o ask D r Gr iso l ía f o r a summary . T h e 
se 2 years o f e v o l u t i o n , o f t h e changes t h a t have taken place, have 
t h e y gene ra ted n e w fears w i t h respec t t o t h e issues raised in 
Valencia? Th is d is tance o f 2 years , go ing f r o m 2,000 t o 20 ,000 : 
have t h e y p r o d u c e d n e w fears? A r e t h e r e n e w danger áreas - i f 
y o u w i l l - deve lop ing , o n t h e techno log ica l f r o n t o r pu re l y sc ien-
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t i f ie f r o n t , f o r t h a t human d ign i ty w h i c h f o r m s t h e base o f t h a t 
w h o s e p r e s e r v a r o n was sought? 

Answer. I w i l l answer f r o m my po in t o f v i ew . Y o u ask a b o u t 
t h e fears. W e l l , I d o bel ieve t h a t t h e fears a re , shou ld be, t h e 
same n o w as t h e ones o f a f e w years ago, b u t I a lways t h i n k - I 
d o n o t k n o w if i t was made c lear in m y t a l k - in t h e respons ib i l i t y 
o f t h e peop le w o r k i n g in th is área. T h e r e f o r e , I d o n o t bel ieve 
t h e r e a re n e w fears ; t h e fears a re t h e same. Perhaps, t h e m o r e 
o n e d iscovers t h e m o r e one 's k n o w l e d g e advances. I t was m e n -
t i o n e d in o n e o f t h e ta lks ; t h e deepe r o n e delves, t h e f r o n t i e r o f 
mys te ry , let 's say, w i l l a lways c o n t i n u é t o advance in sc ience. So, 
in a way , I t h i n k t h e fears a re u n f o u n d e d as f r o m t h e m o m e n t 
w h e n c o m m o n sense - w h i c h is t h e g rea t advantage t h a t human 
beings have, p r o d u c e d by r e f l e c t i o n - ru les in these research cen 
t res and l abo ra to r i es . I d o n ' t k n o w if P ro fessor Gr iso l ía w o u l d 
l ike t o add his r e m a r k s . 

Santiago Grisolía. N o . I bel ieve y o u a re r igh t , bu t , anyway, I 
t h i n k t h e ques t ions shou ld be m o r e d i r e c t e d t o y o u and, above 
all, t o t h e spokespersons w h o are p resen t he re . 

Charles R. Cantor. I t h i n k w h a t has happened since t h e Va
lencia m e e t i n g has been a t r e m e n d o u s increase in t h e pace o f 
d i scove ry t h r o u g h o u t t h e w h o l e g e n o m e p ro j ec t . T e c h n o l o g y is 
m o v i n g ahead. Progress made at t h e G e n e t h o n w i t h mapp ing , o u r 
o w n and o t h e r p rogress w i t h gene d i scove ry has in fact s h o w n 
h o w l i t t le I n f o r m a t i o n w e actual ly had o n w h i c h t o base o u r 
k n o w l e d g e o f human phys io logy and b i o c h e m i s t r y in t h e past. T h e 
t r e m e n d o u s b u r s t o f k n o w l e d g e and I n f o r m a t i o n , w i t h o u t an u n -
ders tand ing o f t h a t I n f o r m a t i o n , can lead t o fear. So t h e r e may 
be increased fears, b u t t h a t can be handled by having increased 
i n f o r m a t i o n , exp la in ing t o t h e publ ic and press t h a t t h e r e is a huge 
d i f fe rence b e t w e e n genet ic t h e r a p y o f an indiv idual and any a t -
t e m p t , at any stage, t o t o u c h t h e g e n o m i c c o n s t i t u t i o n o f t h e 
species. T h e ignorance is such t h a t th is w o u l d n o t be jus t i f ied , 
f r o m m y o w n p o i n t o f v i e w , in th is decade o r t h e n e x t decade, 
because o f t h e huge var iab i l i ty o f pheno typ i c exp ress ion w e have 
learned t o e x p e c t f r o m eve ry single gene in d i f f e ren t e n v i r o n m e n -
tal s i tua t ions . A n d t h e e n o r m o u s c o m p l e x i t y o f poss ib le in te rac -
t i ons o f o n e gene and its p r o d u c t in t h e w h o l e f u n c t i o n o f t h e 
species' adap ta t i on is b e y o n d o u r abi l i ty t o p r e d i c t o r even t o 
k n o w h o w w e w i l l p r e d i c t i t . So w e are n o t ta lk ing a b o u t t h e 
same t h i n g w h e n w e speak o f t h e gene and a l te r ing t h e gene in 
t h e ind iv idual as w h e n s o m e o n e suggests b reed ing humans t h e 
way w e d o o u r d o m e s t i c animáis and plants. W e have been do ing 
t ha t k ind o f c lon ing and gene man ipu la t i on w i t h o u t real ly k n o w i n g 
w h a t w e w e r e do ing , and expe r i enc ing t h e di f f ícul t ies o f lack o f 
p red ic tab i l i t y . T h e g e n o m e p r o j e c t w i l l n o t give us t h a t abi l i ty t o 
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pred i c t . T h e r e f o r e , w e m u s t have o u r fears, I w o u l d say, l inked 
v e r y heavi ly w i t h any suggest ion o f g e n o m e man ipu la t i on . Bu t a t 
t h e si te o f t h e r a p y , t h a t is a d i f f e ren t m a t t e r . 

Question. I w o u l d l ike t o k n o w w h a t is t h e magn i tude , t h e 
d i f f icu l ty in mapp ing j u m p i n g genes, and w h a t level o f i n f o r m a t i o n 
ex is ts as t o genet ic h o r i z o n t a l t r ansmiss ion . 

Answer. N o ev idence, n o t in t h e human anyway. 

Question. T h e r e is n o ev idence o f h o r i z o n t a l t r ansm iss ion , b u t 
cou ld y o u c lar i fy f o r m e if t h e r e ex is t j u m p i n g genes in re l a t i on 
t o t h e h u m a n genome? 

Answer. T h e on ly ev idence t h a t I t h i n k c o u l d be c o n s t r u e d as 
genet ic h o r i z o n t a l t r ansm iss ion is t h e fac t t h a t in t h e in fec t ious 
stage o f C reu tz fe ld t - Jakob disease, w h i c h a re in fec t ious p r o t e i n s 
o f t h e hos t , an in fec ted hos t l ike t h e c o w s o f England p r o d u c e s 
f r o m its p r o t e i n , w h i c h is d e t e r m i n e d by its genes, a n e w infec
t i ous agent d i f f e ren t f r o m t h a t w h i c h e n t e r e d i t . T h e r e genet ic 
i n f o r m a t i o n has been ho r i zon ta l l y t r a n s m i t t e d as a pa thogen . Th is 
is t h e o n l y such e x a m p l e I k n o w o f in mammals . 

Question. I w o u l d l ike t o k n o w w h a t level o f c o o r d i n a t i o n 
exists b e t w e e n research e f fo r t s o n b o t h sides o f t h e A t l an t i c , 
b e t w e e n research w o r k in t h e U n i t e d States and in Eu rope , as 
w e l l as in Japan. 

Answer. I w o u l d say t h e r e is t r e m e n d o u s c o o p e r a t i o n and sha-
r ing o f all physical mater ia ls and data. N o w , instead o f o n e g e n o 
m e m e e t i n g t h e r e a re several d o z e n a year , all as i n te rna t i ona l as 
is th is mee t i ng . So t h e r e is f r e q u e n t d iscuss ion invo lv ing all i n te -
res ted par t ies in t h e g e n o m e ; I w o u l d say t h e r e is t r e m e n d o u s 
c o o p e r a t i o n . 

W i t h r espec t t o c o o p e r a t i o n o n b o t h sides o f t h e A t l an t i c , o f 
c o u r s e , t h e r e ex is ts a l o t o f c o l l a b o r a t i o n , because scient ists 
k n o w each o t h e r and t h e y have g o o d reasons f o r co l l abo ra t i ng . 
Bu t w e d o s o m e t h i n g m o r e . W e have ce r ta in áreas w h e r e w e d o 
systemat ica l ly c o o p e r a t e at t h e level o f f und ing agencies, e tc . A n d 
I w o u l d l ike t o m e n t i o n on ly t w o o f t h e m , and t h e y a re t h e e f fo r t s 
o n t h e s i n g l e - c h r o m o s o m e w o r k s h o p s and t h e e f fo r ts c o n c e r n i n g 
t h e cen t ra l datábase, t h e g e n o m e datábase. 

I can add t h a t in Japan t h e r e is a l ready a soc ie ty d e v o t e d t o 
i n te rna t i ona l b ioe th ics seminars o n t h e g e n o m e p r o j e c t . T h e y 
held t h e i r second m e e t i n g in 1992 in P u k u w i . 
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Question. Fo r m e , jus t o n e m o r e q u e s t i o n , d i r ec t l y re la ted t o 
w h a t M r K lepsch said. Is t h e r e o n l y c o o p e r a t i o n o n a European 
C o m m u n i t y basis o r is t h e r e also s p o n s o r i n g o f specif ic research 
d o n e in Europe? T h e imp ress i on w e have o b t a i n e d t o d a y is t h a t 
t h e r e is m u c h m o r e research o n t h e o t h e r side o f t h e A t l an t i c , 
and h e r e w e have d o c u m e n t a r o n in b ioe th ics b u t n o t so m u c h 
research , e x c e p t f o r o u r d is t ingu ished co l league f r o m Spain, w h o 
I h o p e w i l l excuse m e , as he is t h e e x c e p t i o n . 

Answer. T h e research p r o g r a m m e s w e have deve loped ex is t 
o n t o p o f t h e research p r o g r a m m e s go ing o n in t h e M e m b e r 
States. W e have and give d i r e c t s u p p o r t t o research p ro j ec t s and 
t o make t h e ex is t ing i n f r a s t r u c t u r e in E u r o p e available t o all sc ien-
t is ts . O v e r t h e last 2 years th is s u p p o r t a m o u n t e d t o 50 m i l l i on 
Ecu, and w i l l c o n t i n u é f o r t h e n e x t t w o and a half years o n t h e 
level o f 23 o r 27.5 m i l l i on Ecu. Th i s goes d i r ec t l y t o research 
p ro j ec t s o n t o p o f t h e act iv i t ies w h i c h a re go ing o n anyway in 
E u r o p e o n a na t iona l basis. 

Craig Venter. I t h i n k i t w o u l d be an unfa i r cha rac te r i za t i on t o 
imp ly t h a t m o s t o f t h e research is go ing o n o n t h e o t h e r s ide o f 
t h e A t l a n t i c O c e a n . T h e r e a re t r e m e n d o u s b r e a k t h r o u g h s w h i c h 
have o c c u r r e d h e r e in E u r o p e . T h a t t h e r e is t ransat lan t ic e x c h a n -
ge is d e m o n s t r a t e d by t h e Y A C t e c h n o l o g y , w h i c h was d e v e l o p e d 
by Mayna rd O l s e n , e x p a n d e d and used by Dan ie l C o h é n , leading 
t o t h e mapp ing w h i c h has n o w g o n e back across t h e A t l a n t i c t o 
be used in add i t i ona l p r o g r a m m e s t h e r e . I t h i n k t h e r e is t r e m e n 
dous research go ing o n in t h e g e n o m e p r o j e c t in Eu rope . T h e 
first c h r o m o s o m e actua l ly sequenced was t h e yeast c h r o m o s o m e , 
in an E C - s u p p o r t e d p r o j e c t . So I t h i n k i t is unfa i r t o cha rac te r i ze 
i t as one -s ided . 

Answer. I w o u l d j us t l ike t o say t h a t D r V e n t e r has a n s w e r e d 
w h a t I w a n t e d t o say. In France a t least, due t o publ ic cha r i t y i t 
was possib le t o make g rea t e f fo r t s in genet ic mapp ing and in 
genet ic physical mapp ing o f t h e h u m a n g e n o m e . Th is was a t r e 
m e n d o u s e f f o r t m a d e poss ib le by publ ic char i t y . Ac tua l l y t h a t is 
a v e r y i m p o r t a n t p o i n t . N o t all t h e m o n e y f o r s u p p o r t i n g g e n o m e 
research in t h e w o r l d c o m e s f r o m g o v e r n m e n t s . A s a m a t t e r o f 
fact , i t is n o w e s t i m a t e d t h a t half o r less t h a n half o f t h e m o n e y 
s u p p o r t i n g g e n o m e research c o m e s f r o m va r ious g o v e r n m e n t s . 

Andreas Klepsch. I w o u l d l ike t o add s o m e t h i n g w h i c h makes 
t h e c o m p a r i s o n b e t w e e n t h e US and E u r o p e even m o r e d i f f icu l t . 
I t h i n k I s h o w e d a t r a n s p a r e n c y o f all t h e p ro j ec t s w e are d o i n g 
in several sec t ions o f o u r research o r act iv i t ies, ranging f r o m 
these t o t h e h u m a n g e n o m e . Bu t t h e human g e n o m e p r o g r a m m e 
I was r e p o r t i n g o n was exc lus ive iy deal ing w i t h t h e human g e n o 
m e . W h i l e as I u n d e r s t a n d i t , in t h e U n i t e d States s o m e t h i n g l ike 
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sequenc ing yeast w o u l d be regarded as p a r t o f t h e g e n o m e in i -
t ia t ive . 

Carleton Gajdusek. D o w e have any o t h e r ques t ions f r o m 
t h e aud ience o r t h e speakers? I t h i n k t h e n t h a t as m o d e r a t o r s o f 
th is session w e w i l l cali i t t o a c ióse. I t h a n k y o u al! f o r y o u r 
pa r t i c i pa t i on , t h e speakers, t h e aud ience and t h e peop le w h o have 
asked ques t ions . T h a n k y o u . 
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UTILITY OF YEAST ARTIFICIAL CHROMOSOMES 
(YACS) AND CENOME MAPPING FOR GENE 
THERAPY, AND SOME PRACTICAL 
CONSEQUENCES 

DaWd Sch/ess/nger 

Pro fesso r a t t h e Gene t i cs C e n t e r o f t h e W a s h i n g t o n 
Un i ve r s i t y Schoo l o f Med ic ine , Saint Lou is , M i ssou r i . U n i t e d 
States o f A m e r i c a . 

Y A C s to find genes and províde them intact for 
gene therapy 

Scient i f i c r esu l t s o f t e n i n t e r f a c e w i t h c o m p l e x e th i ca l and p o -
l i t ica l issues, and t h u s w i t h t h e c o d i f i e d e x p r e s s i o n in l aw o f 
t h e m o r a l v i e w s o f t h e pub l i c . M y c o m m e n t s a r e l i m i t e d t o a 
b r i e f d i scuss ion o f w a y s in w h i c h g e n o m e m a p p i n g in g e n e r a l 
and Y A C s in p a r t i c u l a r a r e c o n t r i b u t i n g inc reas ing ly t o t h e 
p r o s p e c t s f o r g e n e t h e r a p y . F u l f i l l m e n t o f t h o s e p r o s p e c t s 
c o u l d e n h a n c e man 's f r e e d o m . 

T h e p o w e r o f Y A C s is a consequence o f t h e i r large size c o m 
pared t o ea r l i e r c l on ing v e c t o r s l ike p lasmids and cosmids . A s a 
f i r s t i nd i ca t i on o f t h e i r po ten t i a l , t h e large size o f Y A C s p e r m i t s 
t h e r e c o v e r y o f even large genes in in tac t f o r m . Fo r examp le , in 
t h e p r o j e c t t o s tudy t h e distal 50 M b o f t h e X c h r o m o s o m e t h a t 

* Modera to r . 
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m y l a b o r a t o r y has pa r t i c i pa ted in , w e ear ly o n r e c o v e r e d Y A C s 
f o r each o f f o u r genes i m p o r t a n t in i nhe r i t ed disease. 

In t h e accompany ing f igure w e see Y A C s i l l us t ra ted w h i c h con ta i n 
t h e genes f o r t h e t w o coagu la t ion fac to rs , Fac to r VII I and Fac to r 
IX , w h i c h a re respec t i ve ly de fec t i ve in t h e A and B f o r m s o f 
hemoph i l i a . T h e o t h e r t w o Y A C s s h o w n c o n t a i n H P R T , t h e gene 
de fec t i ve in t h e Lesch -Nyhan s y n d r o m e , and g lucose 6 -phospha te 
d e h y d r o g e n a s e ( G 6 P D ) , de fec ts in w h i c h p r o d u c e a f o r m o f 
h e m o l y t i c anemia . N o n e o f these genes had p rev ious ly been r e 
c o v e r e d in in tac t f o r m - i n fact , w o r k by a n u m b e r o f m o l e c u l a r 
b io logy g r o u p s o v e r severa l years had assembled a ser ies o f m u c h 
smal le r lambda c lones and cosmids , each a b o u t 15 t o 40 ,000 base 
pairs (15 t o 4 0 kb ) , t h a t spanned t h e c o d i n g reg ión f o r Fac to r I X 
( in t h e Figure, s h o r t l ines b e l o w Y A C s indícate t h e c o n t e n t o f 
typ ica l c lones o f th is t y p e ) . In c o n t r a s t , t h e Y A C iso la ted w i t h a 
Fac to r I X p r o b é by Randy L i t t l e c o n t a i n e d t h e gene in tac t in a 
c o n t i n u o u s D N A segmen t o f 6 5 0 kb . 

FIGURE I 
Cloning in YACs or bacteria 
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A s a n o t h e r examp le , Eric G r e e n r e c o v e r e d an even larger gene 
in tac t . T h e gene, c o d i n g f o r t h e r e c e p t o r m o d i f i e d in cyst ic f i b r o -
sis, was f i r s t i so la ted in an ove r l app ing ser ies o f Y A C s . In th is 
case, t h e in i t ia l Y A C s s t i l l c a r r i e d o n l y p a r t o f t h e gene ; b u t 
by r e c o m b i n a t i o n , a l a rge r Y A C e n c o m p a s s i n g t h e e n t i r e g e n e 
w a s o b t a i n e d . In an even m o r e i m p r e s s i v e r e c o n s t r u c t i o n , V o n 
O m m e n and his col leagues d id a ser ies o f c rosses t o assemble a 
single c lone spanning t h e e n t i r e 2 m i l l i on basepairs o f t h e m u s c u 
lar d y s t r o p h y gene. T h u s , n o gene is t o o large t o be c a r r i e d in 
in tac t f o r m in a Y A C . 
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Such Y A C s o f fe r t h e f i r s t poss ib i l i ty t o supply gene therap is ts w i t h 
a gene in in tac t f o r m and in n o r m a l c o n t e x t . In t h e cases I have 
m e n t i o n e d so far, h o w e v e r , t h e r e w e r e a l ready c D N A s and o t h e r 
pieces o f t h e va r ious genes available as p robes . A m o r e genera l 
and seminal use o f Y A C s and g e n o m e mapp ing has been In t h e 
f ind ing o f genes t h a t had n o t y e t been c l oned a t al l . T h e p r inc ip ie 
o f such s tud ies is c lear : t o local ize a disease gene by l inkage 
mapp ing o r cy togene t i c means - f o r examp le , a t r ans loca t i on o r 
de le t i on in favorab le pa t ien t m a t e r i a l - and t h e n t o iso late D N A 
across t h e c o r r e s p o n d i n g reg ión and h u n t f o r cand idate genes. 
Th is is a t r ad i t i ona l e f f o r t t h a t mo t i va tes m u c h human genet ic 
w o r k . 

T h e re levance o f Y A C - b a s e d mapp ing and t h e G e n o m e P r o j e c t 
t o such endeavo rs can be seen by con t ras t i ng t w o r e c e n t e x a m -
ples. Francis Co l l i ns , d i r e c t o r o f t h e N a t i o n a l C e n t e r f o r H u m a n 
G e n o m e Research a t t h e N I H , has es t ima ted t h a t in t h e h u n t f o r 
t h e cys t i c f i b r o s i s gene , a n u m b e r o f large l a b o r a t o r i e s and 
$100 ,000 ,000 w e r e r e q u i r e d t o f ind t h e gene, and t h a t 8 0 % o f 
t h e t i m e and e f f o r t w e r e r e q u i r e d t o ge t t h e D N A t h a t c o v e r e d 
t h e reg ión ind ica ted by genet ic l inkage s tud ies. In con t ras t , in t h e 
r e c e n t successful search by t h e g r o u p s o f B r u t o n and Bent ley , 
using Y A C s t o l o o k f o r t h e basis o f B r u t o n ' s agammaglobu l inemia , 
a b o u t 8 0 % o f t h e t i m e and energy r e q u i r e d t o f ind t h e gene again 
w e n t i n t o c o v e r i n g t h e reg ión o f i n te res t w i t h D N A , b u t t h e t o t a l 
cos t was 100 t imes less. 

T h i s capac i t y o f Y A C - b a s e d m a p p i n g t o m a k e disease g e n e 
searches m o r e e f f ic ient w i l l b e c o m e s t r o n g e r and s t r o n g e r as 
m o r e o f t h e g e n o m e is assembled in D N A c lones - a n d in fact , 
t ha t is o n e o f t h e pr inc ipa l goals o f t h e g e n o m e p ro j ec t . W h e n 
t h e e n t i r e g e n o m e is assembled in t h e c o m i n g years, instead o f 
spend ing m o s t o f t h e t i m e re iso la t ing p o r t i o n s o f t h e h u m a n 
g e n o m e , inves t iga to rs w h o have local ized a gene t o a c h r o m o s o -
mal reg ión w i l l be able t o ask f o r D N A con ta in ing t ha t e n t i r e 
reg ión f r o m a r e p o s i t o r y w h e r e t h e e n t i r e g e n o m e is s t o r e d . 

T h e p rocess is c o m p a r a b l e t o mak ing a map o f a c o u n t r y . W h e n 
su rveyo rs measu re an área, t h e y can f i t t h o s e m e a s u r e m e n t s i n t o 
a t o t a l map o n c e and f o r e v e r , and t h e r e is n o need f o r t h e same 
reg ions t o be su rveyed o v e r and o v e r again. 

Studies o f g e n o m e s t r u c t u r e themse lves have a f u r t h e r impac t o n 
gene hunts . Fo r e x a m p l e , n o w t h a t large p o r t i o n s o f t h e g e n o m e 
are beginning t o be available in t h e f o r m o f ove r lapp ing D N A 
c lones, i t has been f o u n d t h a t genes a re n o t u n i f o r m l y d i s t r i bu ted 
a long c h r o m o s o m e s . It t u r n s o u t t ha t ce r ta in reg ions con ta i n 
m o r e than 10 t imes t h e average c o n t e n t o f genes. O n e o f t h e 
f i r s t cases t o be analyzed in s o m e deta l l is near o n e end o f t h e 
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X c h r o m o s o m e , and many genes, inc lud ing many in w h i c h lesions 
a re respons ib le f o r genet ic diseases, pi le up t h e r e (see a c c o m -
panying f igu re ) . Such reg ions are t h e n cho i ce sou rces o f mate r ia l 
f o r in tens ive s tudy. 

FIGURE 2 
Región near the end of the X chromosome 
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Impact of genome studíes on some public 
díscourse 

G e n e t h e r a p y is n o w invo lved in t h e f i r s t phase o f an i n e x o r a b l e 
m a r c h o f events , w i t h a typ ica l headl ine read ing t h a t t h e « N a t i o n a l 
Ins t i tu tes o f Hea l t h R e c o m b i n a n t D N A A d v i s o r y C o m m i t t e ap-
p roves s ix gene- t rans fe r p r o t o c o l s » . U n t i l n o w , h o w e v e r , m o s t 
e f fo r ts a re sti l l d o n e w i t h par t ia l genes o r smal l f r agmen ts o f 
genes, and in m o s t cases i t remains d i f f icu l t t o ma in ta in cells w i t h 
a c o r r e c t e d gene f o r long pe r i ods o f t i m e . 

T h e ab i l i ty t o ob ta in large reg ions in mapped f o r m , and w i t h genes 
in tac t and in n o r m a l c o n t e x t , is o n e o f t h e p r e c o n d i t i o n s f o r gene 
t he rapy , and cou ld be fac i l i ta ted by t h e use o f Y A C s . A f i r s t s tep 
t o w a r d such a goal is t h e d e v e l o p m e n t o f m e t h o d s t o i n t r o d u c e 
and se lec t f o r t h e r e t e n t i o n o f Y A C s in mammal ian cel ls. T r a n s -
f e c t i o n m e t h o d s have n o w been successful in i n t r o d u c i n g Y A C s 
i n t o cells and even i n t o t ransgenic mice . 

T h e sys tems are st i l l v e r y c u m b e r s o m e , and suffer f r o m t h e fac t 
t ha t o n l y l o w levéis o f Y A C s are usually r e c o v e r e d f r o m yeast 
and a re d i f f icu l t t o main ta in in tac t and d i f f icu l t t o i n t r o d u c e i n t o 
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mammal ian cel ls. N e v e r t h e l e s s , o n e can imagine r o u t e s t o al levia-
t e c u r r e n t d i f f icu l t ies. 

T h e r e has been a d i s t i n c t d e c r e a s e in t h e o p p o s i t i o n t o gene 
t h e r a p y in t h e last 2 yea rs . I t seems t o r e f l e c t g r e a t e r pub l i c 
k n o w l e d g e o f w h a t c o u l d be i n v o l v e d . F o r s o m a t i c ce l l t h e r a p y , 
t h e l ine o f a r g u m e n t is n o w i n c o n t r o v e r t i b l e : if t h e g e n e is 
b r o k e n , w h y n o t f i x it? F r o m t h e s t a n d p o i n t o f med i ca l e th i cs , 
if w e a r e dea l ing w i t h a d e b i l i t a t i n g gene t i c i l lness, w e a r e 
c e r t a i n l y r e a d y t o t r e a t , and w e s h o u l d t h e r e f o r e be r eady t o 
c u r e . 

O p p o s i t i o n has also dec reased in pa r t because t h e p r o t o c o l s a re 
b e c o m i n g less he ro i c . For examp le , in several instances b o n e m a -
r r o w cel ls de f i c ien t in a pa r t i cu la r gene can be samp led , rece ive 
a f unc t i ona l c o p y o f t h e gene, and t h e n p laced back in a pa t i en t 
w i t h r e s t o r e d f u n c t i o n . C o m p a r e d t o c u r r e n t med ica l t r e a t m e n t s 
in w h i c h all o f t h e m a r r o w in a pa t ien t is suppressed by i r r ad ia t i on 
and c o m p l e t e l y n e w m a r r o w is i m p o r t e d f r o m a n o t h e r p e r s o n , 
somat i c cel l t h e r a p y seems less severe . 

T h e e n t h u s i a s m t h a t s o m a t i c cel l t h e r a p y o f t e n e n g e n d e r s n o w 
is o f c o u r s e n o t m a t c h e d in d iscuss ions o f g e r m - l i n e t h e r a p y ; 
b u t I a m a m o n g t h o s e w h o e x p e c t t h a t o n c e again, if p r o c e -
d u r e s b e c o m e safe and e f fec t i ve e n o u g h , o p p o s i t i o n may d e -
c rease . 

It may be w o r t h w h i l e t o d is t inguish t h e impac t o f c u r r e n t t r e n d s 
in re levan t research o n t h r e e types o f fears o f gene t h e r a p y t h a t 
in f luence publ ic po l i cy . 

First , t h e r e is t h e s imp le p o i n t t h a t t h e r e rema ins a ser ious d is-
c repancy b e t w e e n t h e i n f o r m a t i o n w e can ob ta in f r o m t h e d iag
nosis o r genet ic analysis o f indiv iduáis - f o r examp le , in instances 
t h a t a re f r e q u e n t l y d iscussed, s ickle cel l disease o r H u n t i n g t o n ' s 
c h o r e a - and o u r ab i l i ty t o t r e a t t h e c o n d i t i o n . Fo r t h e p resen t , 
t h e p r o b l e m can, I submi t , o n l y be dea l t w i t h by respec t ing t h e 
p r e f e r e n c e o f indiv iduáis t o k n o w o r n o t t o k n o w a b o u t c o n d i -
t i ons t h a t r e m a i n un t rea tab le . Bu t i t is o b v i o u s t h a t one 's a t t i t u d e 
t o w a r d such p r o b l e m s changes drast ica l ly if gene t h e r a p y indeed 
b e c o m e s safe and genera l . 

In an ana logous way , o n e can e x p e c t t h a t such p r o c e d u r e s c o u l d 
defuse p e r m a n e n t l y t h e c o n t r o v e r s y s u r r o u n d i n g a b o r t i o n , s ince 
g e r m - l i n e t h e r a p y w o u l d just i fy ear ly p rena ta l diagnosis and i n t e r -
v e n t i o n t o a l lev iate ser ious genet ic defects by c o r r e c t i n g t h e m . 

Second , t h e r e is t h e genera l publ ic fear o f genet ic e x p e r i m e n t a 
r o n . Such fears a re w e l l g r o u n d e d , m o s t o f us w o u l d say, based 



I 70 The H u m a n Genome Project: Legal Aspects 

o n t h e h i s t o r y o f t h e 2 0 t h c e n t u r y . H o w e v e r , t h e fear o f t h e 
publ ic t h a t m o n s t e r s w i l l be c rea ted by genet ic man ipu la t i on is 
n o t jus t i f ied f o r t h e f u t u r e by t h e d read fu l h i s t o r y o f eugenics in 
past decades. C a u t i o n is ce r ta in l y r e q u i r e d , b u t publ ic a t t i t udes 
a re n o w p r e c o n d i t i o n e d in a soc ie ty in w h i c h e v e r y o n e k n o w s 
t h e Frankenste in s t o r y b u t v e r y f e w have lea rned a b o u t genet ics 
and its po ten t i a l t o a l lev iate human suf fer ing. O n c e k n o w l e d g e 
a b o u t genet ics b e c o m e s m o r e genera l , publ ic fears shou ld st i l l be 
w i t h us, b u t w i t h t h e m o r e pos i t i ve resu l t o f regu la t ing gene 
t h e r a p y jud ic ious ly . 

T h i r d , t h e r e is a c u r i o u s p h e n o m e n o n in in te l lec tua l and o f t e n 
sc ient i f ic c i rc les: a m a r k e d d i s c o m f o r t t h a t many feel a b o u t t h e 
genet ic d i f fe rences a m o n g peop le . Th is is no tab le a m o n g t h o s e 
w h o have ce r ta in ideas a b o u t w h a t is i m p o r t a n t o r m o t i v a t i n g in 
h u m a n ex is tence . In par t i cu la r , t h o s e w h o bel ieve t h a t pa r t i cu la r 
e n v i r o n m e n t a l f a c t o r s - l i k e e c o n o m i c s o r t h e class s t r u g g l e - a re 
t h e cr i t i ca l fea tu res t h a t d e t e r m i n e t h e c o u r s e o f o u r l ives t e n d 
t o shy away o r o p p o s e t h e h e g e m o n y o f genet ic f a c to r s t h a t may 
d o m í n a t e o u r l ives. 

I t is i r on i c t h a t many w h o a re v e r y i n t e r e s t e d in t h e o b v i o u s 
p o w e r o f e n v i r o n m e n t a l f ac to r s have n o t rea l ized t h a t m o d e r n 
genet ics and gene t h e r a p y can p r o v i d e v e r y i m p o r t a n t ways t o 
e l imína te genet ic d i f fe rences t h a t c réa te unfa i r bu rdens f o r i nd i 
v iduáis. W i t h such defec ts e l im ina ted and e v e r y o n e o n a m o r e 
level genet ic playing f ie ld , o n e c o u l d t h e n m o r e easily c o n c é n t r a t e 
o n c r i t i ca l e n v i r o n m e n t a l f ac to rs . 

T h e t e n d e n c y t o p r e t e n d t h a t genet ic f ac to r s can s o m e h o w be 
i g n o r e d o r m i n i m i z e d can perhaps be t o l e r a t e d f o r many marg ina l 
s i tua t ions ; b u t i t can reach t h e absu rd . O n t h e pos i t i ve s ide, 
genet ic d i ve rs i t y is a m a j o r f a c t o r in t h e surv iva l o f a species; and 
o n t h e negat ive s ide, in an examp le o f a case in w h i c h d i ve rs i t y 
r a t h e r resu l ts in se r ious def ic iency. Char les Scr iver has n o t e d t h a t 
tha lassemic pat ien ts a re essent ia l ly un iversa l ly in f a v o r o f gene 
t h e r a p y f o r t h e i r c o n d i t i o n as s o o n as i t is feasible. T h e i r o p i n i ó n 
is perhaps m o r e re levan t t o d iscussions o f gene t h e r a p y t han is 
t h a t o f social t h e o r i s t s . O n c e again, a t least f o r t h e severe cases 
w h e r e med ica l i n t e r v e n t i o n is a l ready c o m m o n , o p p o s i t i o n w i l l 
a l m o s t ce r ta in l y dec l ine as p r o c e d u r e s b e c o m e safe. 

T w o inferences 

A v e r y pos i t i ve f e a t u r e o f t h e G e n o m e P r o g r a m is t h a t i t is t h e 
f i r s t massive scient i f ic p r o g r a m w h i c h , in m y e x p e r i e n c e , is having 
ex tens i ve publ ic d iscussions b e f o r e events have r u n away w i t h 
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s i tua t ions . Fo r t h e d iscussions he re , i t may be useful t o emphas ize 
t w o in ferences t h a t a re re levan t t o legal aspects o f t h e H u m a n 
G e n o m e Pro jec t . First , gene t h e r a p y is c o m i n g , and w i l l have a 
v e r y g rea t impac t o n publ ic and legal d iscussions o f a n u m b e r o f 
re la ted issues. Second , un t i l gene t h e r a p y is safe, i t seems des i ra-
ble t o have m u c h o r all genet ic I n f o r m a t i o n a b o u t an ind iv idual 
r ema in t h e r e s t r i c t e d possess ion o f t h a t ind iv idual . T h u s , w h e t h e r 
s o m e o n e is t e s t e d f o r ce r ta in genes o r n o t , and w h o k n o w s t h e 
t e s t resu l ts , shou ld be d e t e r m i n e d by t h a t p e r s o n . O n c e again, as 
gene t rans fe r b e c o m e s safer and m o r e re l iab le, v i ews a b o u t t e s -
t i ng may c o r r e s p o n d i n g l y change. 





MAN'S FREEDOM AND THE HUMAN CENOME 

Friís W. Hondius * 

D e p u t y S e c r e t a r / G e n e r a l o f t h e « C o m m i s s i o n I n te rna t i ona le 
de l 'Etat C i v i l » , S t rasbourg . France. 

O n freedom 

F r e e d o m is a c o n d i t l o n in w h i c h a p e r s o n d e t e r m i n e s his l i fe and 
his ac t ions a c c o r d i n g t o his o w n na tu re and ideas. F r e e d o m is 
ind ispensable t o Man's se l f - de te rm ina t i on and se l f - fu l f i lment . F ree
d o m is l im i t ed , c o n d i t i o n e d o r cu r ta i l ed n o t o n i y by e x t e r n a ! 
f ac to r s b u t aiso by t h e inne r d i spos i t i ons o f man himsel f . Ind iv idual 
f r e e d o m is a lways re la t ive and neve r abso lu te because n o b o d y 
can satisfy al! his w ishes w i t h o u t e n t e r i n g i n t o con f l i c t w i t h t h o s e 
o f o t h e r s . Even anarch i sm, t h e m o s t e x t r e m e i deo logy o f f r e e 
d o m , w h i c h refuses any c o n s t r a i n t i m p o s e d by t h e State, accepts 
t h e necess i ty o f se l f - l im i ta t i on . 

T h e es tab l i shmen t o f t h e jus t balance b e t w e e n ind iv idua l f r e e d o m 
and t h e co l l ec t i ve in te res ts o f t h e c o m m u n i t y has p r e o c c u p i e d 
ph i l osophe rs since t imes i m m e m o r i a l . T h o s e o f t h e En l igh ten-
men t , no tab l y Jean-Jacques Rousseau, be l ieved t h a t t h e r e need be 
n o c o n t r a d i c t i o n b e t w e e n t h e f r e e d o m o f indiv iduáis and t h e ru les 
i m p o s e d by t h e State, t h e l a t t e r having resu l ted f r o m t h e exe rc i se 
o f t h e i r i n h e r e n t r ights by f r e e and equal c i t izens. A c c o r d i n g t o 
his ph i l osophy , t h e re la t i onsh ip b e t w e e n t h o s e w h o g o v e r n and 

* Keynote Speaker. 
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t h o s e w h o are g o v e r n e d is based o n mu tua l a g r e e m e n t («social 
c o n t r a c t » ) . 

O n e o f m o s t f o r ce fu l s t a temen ts o n t h e sub jec t o f f r e e d o m was 
made in 1859 by John S tua r t M i l i . In his f amous t rea t i se « O n 
L i b e r t y » he analysed t h e n a t u r e and l imi ts o f t h e p o w e r w h i c h 
can be leg i t imate ly exe rc i sed by soc ie ty o v e r t h e ind iv idua l . H e 
p o i n t e d o u t t h a t t h e s t rugg le b e t w e e n L i be r t y and A u t h o r i t y is 
t h e m o s t consp i cuous f ea tu re in t h e p o r t i o n s o f h i s t o r y w i t h 
w h i c h w e are ear l ies t fami l iar . Mi l i deve loped his a r g u m e n t f i r s t 
w i t h respec t t o t h e l i be r t y o f t h o u g h t and d iscuss ion. Even w h e r e 
t h e g o v e r n m e n t is en t i r e l y a t o n e w i t h t h e peop le i t has n o r i gh t 
t o exe rc i se c o e r c i ó n against t h e exp ress ion o f t h o u g h t s o r against 
d iscuss ion. «If all m a n k i n d m inus o n e , w e r e o f o n e o p i n i ó n , and 
on l y o n e p e r s o n w e r e o f t h e c o n t r a r y o p i n i ó n , m a n k i n d w o u l d 
n o m o r e be jus t i f ied in s i lencing t h a t o n e p e r s o n , t han he, if he 
had t h e p o w e r , w o u l d be in s i lencing m a n k i n d » . Mi l i t h e n d iscus-
sed ind iv idua l i ty as o n e o f t h e e lemen ts o f we l l -be ing . Th i s is 
man's f r e e d o m t o c a r r y his o p i n i o n s i n t o p rac t i ce , as l ong as i t is 
a t his o w n r isk and per i l and does n o t d o h a r m t o o t h e r s . Ind i 
v idua l i ty f o l l o w s logical ly f r o m f r e e d o m o f o p i n i ó n : d i f f e ren t o p i 
n ions resu l t in d i f f e ren t e x p e r i m e n t s o f l iv ing. G e n o m e sc ient is ts 
t o d a y c o n f i r m t h e i m p o r t a n c e o f t h e c o n c e p t s o f ind iv idua l i ty and 
d ive rs i t y n o t on ly in t h e f ie lds o f law and po l i t i cs b u t also in t h e 
f ie ld o f genet ics . 

F r e e d o m f o r m s p a r t o f a w i d e r b o d y o f f undamen ta l p r inc ip ies 
r e f e r r e d t o as H u m a n Rights, w h i c h a re t h e inal ienable a t t r i b u t e s 
o f all h u m a n beings w i t h o u t d i s t i nc t i on o f sex, race, c o l o u r , na-
t i ona l i t y o r re l ig ious and po l i t i ca l conv i c t i ons . T h e y a re based o n 
t h e se l f - de te rm ina t i on o f eve ry ind iv idua l . T h e State is t h e gua-
r a n t o r o f f undamen ta l f r e e d o m s . T h e mechan ism t h r o u g h w h i c h 
i t exerc ises its r o l e is cal led law. W i t h i n t h e legal sys tem t h e r e 
is a h ie ra rchy o f n o r m s . A l l n o r m s a im at ensur ing legal secu r i t y 
and p red ic tab i l i t y o f c o n d u c t , b u t n o t all n o r m s are t h e e x p r e s 
s ion o f a h igher m o r a l i t y . T h e r e a re «traf f ic ru les» o f soc ie ty ( f o r 
examp le , p u t t i n g t h e d o c k o n e h o u r f o r w a r d o n t h e last Sunday 
o f M a r c h ) w h i c h can be changed w i t h o u t d i s tu rb ing t h e we l l be ing 
o f t h e na t i on . Bu t t h e r e a re ce r ta in ru les w h i c h t h e State m u s t 
respec t because t h e y e m b o d y t h e fundamen ta l r ights o f Man . Man 
en joys these r ights « p r a e t e r l egem», n o t « p r o p t e r legem». H e has 
a r e m e d y against i n f r i n g e m e n t o f these r ights n o t o n l y b e f o r e t h e 
h ighest c o u r t o f his o w n land, b u t w h e r e necessary, b e f o r e In te r 
nat iona l t r i buna ls . 

A l l I n te rna t iona l human r igh ts t e x t s (such as t h e 1948 Un iversa l 
D e c l a r a t i o n o f H u m a n Rights, t h e 1966 In te rna t iona l C o v e n a n t s 
o n Economic , Social and C u l t u r a l Rights and o n Civ i l and Pol i t ical 
Rights, t h e 1950 Eu ropean C o n v e n t i o n o f H u m a n Rights o r t h e 
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1969 A m e r i c a n C o n v e n t i o n o n H u m a n Rights) set o u t t h e f r e e -
d o m s o f Man : f r e e d o m o f t h o u g h t and consc ience , f r e e d o m o f 
m o v e m e n t , f r e e d o m o f e x p r e s s i o n , f r e e d o m o f assoc ia t ion, f r e e 
cho i ce o f e m p l o y m e n t , e tc . W h e r e i t is c o n s i d e r e d necessary t o 
regú la te o r r e s t r i c t t h e exe rc i se o f ce r ta in f r e e d o m s in t h e i n te -
res t o f t h e p r o t e c t i o n o f t h e r igh ts and f r e e d o m s o f o t h e r s , o r 
t h e c o m m u n i t y as a w h o l e , t h e H u m a n Rights i n s t r u m e n t s indícate 
w i t h g rea t p rec is ión t h e « l im i t s o f t h e l im i ts» ( in G e r m á n «Schran-
ken-sch ranken») , so as t o p r e v e n t t h a t t h e y defeat t h e v e r y pu r -
pose o f human r igh ts . 

H u m a n Rights t e x t s use t h e t e r m s « f r e e d o m » and « r i gh t» . «F ree 
d o m » indicates a p o w e r t o d o , act , d e t e r m i n e , dec ide , choose . 
«R igh t» deno tes a t h i n g o n e is en t i t l ed t o , as in f o r examp le « r i g h t 
t o l i fe». T h e exe rc i se o f a f r e e d o m is a lways a consc ious act . 
Rights o n t h e o t h e r hand a r e t o be guaran teed even t o pe rsons 
w h o a re unable t o express t h e i r w i l l o r t o d e t e r m i n e t h e i r o w n 
fa te o n t h e basis o f ful l unde rs tand ing (such as infants, men ta l l y 
¡II, f o re igne rs w h o d o n o t u n d e r s t a n d t h e language, e tc . ) . T h e r e -
f o r e , r ights need a h igher deg ree o f p r o t e c t i o n . H u m a n r ights 
i n s t r u m e n t s a re pa r t i cu la r l y c r i t i ca l o f t h e t endency o f States t o 
l im i t t h e exerc i se o f ce r ta in r igh ts in emergency s i tua t ions [e.g. 
A r t i c l e 15 (2) o f t h e European H u m a n Rights C o n v e n t i o n ] and 
f o r b i d o u t r i g h t t h e poss ib i l i ty f o r a p e r s o n t o r e n o u n c e his r igh ts . 
H u m a n r ights a re non -nego t i ab le . 

Information, the companíon of f reedom 

W h e n w e exam ine Man 's f r e e d o m and t h e H u m a n G e n o m e , w e 
m u s t begin w i t h a s imp le q u e s t i o n : w h a t d o peop le k n o w a b o u t 
t h e H u m a n G e n o m e ? It w o u l d be e x o r b i t a n t t o ask a pe rson 's 
v iews a b o u t s o m e t h i n g he does n o t k n o w . I n f o r m a t i o n is t h e 
c o m p a n i o n o f f r e e d o m . F r e e d o m o f i n f o r m a t i o n occup ies a v e r y 
special place in t h e ca ta logue o f human r ights . N o t on ly i t is a 
r i gh t pe r se, b u t i t is also a r i gh t w h i c h is indispensable t o t h e 
exerc ise o f o t h e r r ights . M o r e o v e r , i t is t h e on l y r i gh t cod i f ied in 
In te rna t iona l human r ights i n s t r u m e n t s app ly ing exp l ic i t l y « r e g a r d -
less o f f r o n t i e r s » ( A r t i c l e 19, In te rna t iona l C o v e n a n t o n C iv i l and 
Pol i t ical Rights, a r t i c le 10, Eu ropean H u m a n Rights C o n v e n t i o n ) . 

I t is readi ly a d m i t t e d t h a t t h e success and ef f ic iency o f t h e H u m a n 
G e n o m e P ro jec t depends o n c i r cu la t i on o f i n f o r m a t i o n w i t h i n t h e 
c o m m u n i t y o f h u m a n g e n o m e scient is ts. W e are t o l d t h a t t h e 
task is so huge, even a l l ow ing f o r all k inds o f machines rep lac ing 
humans, t h a t i t c a n n o t be d o n e unless legions o f sc ient is ts, ins t i -
t u t i o n s and c o u n t r i e s t ake par t . T h e bu i ld ing up o f such an In te r 
nat ional al l iance is i m p o r t a n t in o r d e r t o avo id t h a t d i f fe ren t r e -
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searchers and ins t i t u t i ons d o t h e same w o r k . Fo r th is reason 
t h e r e m u s t be w o r l d w i d e exchange o f i n f o r m a t i o n . I t is o n e o f 
t h e m a j o r ob jec t i ves t o w h i c h t h e H u m a n G e n o m e O r g a n i s a t i o n 
( H U G O ) is c o m m i t t e d [ A r t i c l e 3 ( 1 ) second i nden t o f H U G O ' s 
ar t ic les o f assoc ia t ion ] . 

B u t w h a t a b o u t t h e w i d e r publ ic? Even f o r p e o p l e w h o a r e 
i n te l l i gen t and have a g o o d e d u c a t i o n and gene ra l k n o w l e d g e , 
t h e h u m a n g e n o m e is m o s t l y t é r r a i ncógn i t a . I t r e q u i r e s q u i t e 
an e f f o r t o n t h e p a r t o f l a ymen t o u n d e r s t a n d i t and o n t h e 
p a r t o f sc ien t i s ts t o exp la in i t . T h e d i f f i cu l t y is c o m p o u n d e d by 
t h e use o f n e w t e r m i n o l o g y , as w e l l as t h e n o v e l use o f e x i s t i n g 
w o r d s . F o r e x a m p l e , w h a t t h e g e n o m e sc ien t i s ts cal i « c a r t o -
g r a p h y » is v e r y d i f f e r e n t f r o m t h e sc ience and a r t o f m y 17th 
c e n t u r y a n c e s t o r s w h o w e r e m a p - m a k e r s . S im i la r l y , w h e n I 
asked s o m e yea rs ago f o r a F rench t r a n s l a t i o n o f t h e Engl ish 
w o r d « s e q u e n c i n g » , I was p o l i t e l y t o l d t h a t n o such a w o r d 
e x i s t e d in t h e F r e n c h language. If t h e v e r y e x i s t e n c e o f a t e r m 
is d e n i e d , th i s is a l m o s t t a n t a m o u n t t o d e n y i n g t h e e x i s t e n c e 
o f t h e t h i n g i tsel f . H o w can t h e average c i t i z e n / t a x p a y e r be 
e x p e c t e d t o c la im and e n j o y his f r e e d o m in r e l a t i o n t o s o m e -
t h i n g la rge ly u n k n o w n ? 

If o n e goes i n t o a b o o k s h o p and is served by an in te l l i gen t p e r s o n 
at t h e i n f o r m a t i o n desk, o n e may n o w f ind s o m e v e r y useful and 
readable b o o k s . I f o u n d t w o , o n e o n genet ics in genera l Genet/c 
Engineering for Almost Everybody by W i l l i a m Bains (Penguin B o o k s 
1987) w h o ded ica ted i t « F o r m y fa ther , w h o asked m e t o exp la in 

w h a t I was do ing» . T h e o t h e r b o o k , o n t h e H u m a n G e n o m e 
P ro jec t is, The H u m a n Blueprint by R o b e r t Shap i ro (St. Mar t i n ' s 
Press N e w Y o r k 1991), a de l ight fu l 4 1 2 page d e s c r i p t i o n o f t h e 
Pro jec t , i ts h i s t o r y and t h e peop le invo lved . 

Closíng the information gap 

But these p r i va te i n f o r m a t i o n e f fo r t s aside, w e e x p e c t t h a t t h o s e 
w h o f u n d , a d m i n i s t e r and e x e c u t e t h e H u m a n G e n o m e P r o j e c t 
shou ld make eve ry e f f o r t t o c ióse t h e i n f o r m a t i o n gap b e t w e e n 
g e n o m e sc ient is ts and t h e genera l publ ic . If any survey o r po l i was 
ca r r i ed o u t w i t h i n a r a n d o m sec t ion o f t h e p o p u l a t i o n w i t h t h e 
f o l l o w i n g t w o ques t ions : ( I ) d o y o u k n o w w h a t is t h e h u m a n 
genome? (2) have y o u ever hea rd o f t h e H u m a n G e n o m e Pro ject? 
t h e rep ly w o u l d be, as m a t t e r s stand n o w , negat ive. 

A t t h e 2 n d W o r k s h o p o n t h e H u m a n G e n o m e P r o j e c t he ld in 
Valencia 2.5 years ago, N o r t o n Z i n d e r r e p o r t e d o n t h e goals o f 
t h e U n i t e d States pa r t o f t h e Pro jec t . A f t e r descr ib ing th is 15-year 
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e f f o r t r e q u i r i n g $ 2 0 0 m i l l i on a year ( in 1988 do l la rs ) f o r t h e 
c o n s t r u c t i o n o f a h i gh - reso lu t i on map o f t h e H u m a n G e n o m e , he 
said t h a t o n e o f t h e p r o g r a m goals was «... t o p r o v i d e , f r o m t h e 
ou t se t , t h e means by w h i c h t h e publ ic can be made a w a r e and 
have i npu t i n t o t h e consequences o f t h e legal and e th ica l imp l ica-
t i ons o f t h e findings» ( D o c u m e n t a , BBV, p. 100). 

A t t h e end o f t h a t W o r k s h o p , t h e par t i c ipan ts a d o p t e d a «Va len 
cia D e c l a r a t i o n o n Ethics and t h e H u m a n G e n o m e P r o j e c t » in 
w h i c h t h e y rea f f i rmed , i n t e r alia, t h e i r s u p p o r t f o r «... e f fo r ts 
t o edúca te t h e publ ic , t h r o u g h all means inc lud ing t h e press and 
t h e schoo ls , a b o u t g e n o m e mapp ing and sequenc ing, genet ic d i -
seases and genet ic serv ices». T h e H u m a n G e n o m e O r g a n i s a t i o n 
( H U G O ) m e n t i o n s a t t h e v e r y end o f a r e c e n t fac t -sheet , u n d e r 
t h e heading: «A reas in w h i c h H U G O is hop ing t o expand its 
ac t iv i t ies»: «... t h e spread o f k n o w l e d g e a b o u t t h e H u m a n G e n o 
me P r o j e c t t h r o u g h all levéis o f soc ie t y» . T h e same d o c u m e n t 
¡ndicates t h a t i t unders tands by «all levéis o f soc ie t y» t h e scient i f ic 
c o m m u n i t y , non-sc ien t i s ts in in f luent ia l pos i t i ons , t h e n e x t gene-
ra t i on o f b io log ica l sc ient is ts and t h e genera l publ ic . 

These va r i ous s ta temen ts emana t ing f r o m t h e h u m a n g e n o m e 
scient is ts t hemse lves a re n o t y e t en t i r e l y conv inc ing . M r Z i n d e r 
spoke a b o u t t h e need t o invo lve t h e publ ic w h e n i t c o m e s t o 
cop ing w i t h t h e consequences o f t h e Pro jec t , b u t was s i lent o n 
t h e m o r e f undamen ta l q u e s t i o n w h e t h e r and h o w t h e publ ic had 
been i n f o r m e d and invo lved b e f o r e t h e P r o j e c t was actual ly esta-
b l ished. T h e Valenc ia D e c l a r a t i o n states t h e a im o f «educa t ing» 
t h e publ ic , w h i c h places t h e publ ic in a passive and rece iv ing 
m o d e . T h e ar t ic les o f assoc ia t ion o f H U G O suffer f r o m a s imi lar 
s h o r t c o m i n g : t h e y s ta te t h a t o n e o f H U G O ' s aims is t o encou rage 
deba te : and p r o v i d e I n f o r m a t i o n and advice o n t h e imp l i ca t ions 
o f h u m a n g e n o m e p ro j ec t s , b u t n o t t h e y d o n o t address t h e 
ques t i on o f h o w t o invo lve t h e publ ic in t h e dec is ions c o n c e r n i n g 
t h e c r e a t i o n o r f und ing o f such p ro jec t s . 

H U G O does l ist t h e spread o f k n o w l e d g e in soc ie ty as a hope fu l 
ob jec t i ve . Bu t its p r e s e n t a t i o n o f soc ie ty as being c o m p o s e d o f 
sc ient is ts , f u t u r e sc ient is ts , in f luent ia l non-sc ien t i s ts (p resumab ly 
t h o s e w h o dec ide o n budgets ) and e v e r y b o d y else (« the genera l 
pub l ic») is puzz l ing. W e are used t o ca tegor i sa t ions o f soc ie ty as 
being c o m p o s e d o f m e n and w o m e n , y o u n g and o íd , r i ch and 
p o o r and so f o r t h , b u t n o t o f g e n o m e sc ient is ts and n o n - g e n o m e 
sc ient is ts . 

In c o n c l u s i ó n , i t is des i rab le t h a t t h e Bi lbao W o r k s h o p , w h i c h is 
ded ica ted t o t h e legal aspects o f t h e H u m a n G e n o m e Pro jec t , 
shou ld pay se r ious heed t o t h e publ ic 's r i gh t t o k n o w . 
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Díscussíon within the genome scíentist communi ty 

A p a r t f r o m t h e o b v i o u s need f o r th is W o r k s h o p t o t ake m o r e 
fu l ly i n t o a c c o u n t t h e publ ic 's r i gh t t o k n o w , is t h e r e also any 
need t o pu rsue t h e d iscussions, s t a r t ed a t p rev i ous W o r k s h o p s , 
b e t w e e n t h e h u m a n g e n o m e ins iders o n aspects o t h e r t han sc ien-
t i f ic and technical? T h e a n s w e r is a f f i rmat ive , f o r a t least t h r e e 
reasons. 

First , t h e p rogress o f t h e P r o j e c t m u s t be regu la r ly publ ic ised w i t h 
regard t o its es t ima ted d u r a t i o n . Just as t h e bu i lders o f med ieva l 
ca thedra ls k n e w t h a t p r o b a b l y n o t t hey , b u t t h e i r sons o r g r a n d -
sons w o u l d see t h e w o r k c o m p l e t e d , so w e are a w a r e t h a t t h e 
P ro jec t w i l l eventua l ly invo lve researchers , po l i t i c ians, f unde r s o r 
benef ic iar les w h o a re st i l l t eenagers t o d a y . 

Secondly , w h i l e t h e P r o j e c t is f o l l o w i n g i ts c o u r s e , s teady as i t 
goes, t h e w o r l d is d ramat i ca l l y changing. Since t h e P r o j e c t began, 
o n I s t O c t o b e r 1990, w e have w i t n e s s e d a G u l f W a r (1991 ) , a 
R io Ear th S u m m i t ( 1992 ) and a t o t a l t r a n s f o r m a r o n o f East and 
C e n t r a l Eu rope . W h a t these even ts have in c o m m o n is t h a t t h e y 
have sharpened o u r awareness o f be long ing t o o n e h u m a n fami ly 
and o f shar ing o n e p lanet , w i t h all t h e consequences and r e s p o n -
sibi l i t ies de r i v ing t h e r e f r o m . 

O u t o f t h e con fus i ón o f t h e G u l f W a r a t least o n e v e r y c lear 
message has e m e r g e d : t h o s e w h o w i e l d p o w e r a re accoun tab le 
t o t h e w o r l d c o m m u n i t y . A t t h e R io Ear th Summi t , po l i t ica l lea-
de rs have b o w e d b e f o r e a f o r c é t h e y recogn ise t o be s t r o n g e r 
t han they , life in t h e b i osphe re . A s f o r t h e col lapse o f c o m m u n i s m 
in East and C e n t r a l E u r o p e , i t is t o o ear ly t o analyse its f unda 
menta l causes o r p r e d i c t i ts l o n g - t e r m ef fects. Bu t is is a l ready 
c lear t h a t a m o n g t h e m a j o r f ac to r s w h i c h have led t o th is co l lapse 
was t h e avers ión o f t h e p e o p l e t o a po l i t i ca l sys tem based o n 
suppress ion and d i s t o r t i o n o f t r u t h ( f o r examp le t r u t h a b o u t t h e 
s ta te o f t h e eco logy ) . A l l these events p r o v i d e a n e w b a c k g r o u n d 
t o t h e w o r k be ing c a r r i e d o u t by g e n o m e scient is ts. 

Towards a lus commune genomi humani 

A s t h e convene rs o f t h e Bi lbao w o r k s h o p have r igh t ly ind ica ted , 
t h e law re la t ing t o t h e h u m a n g e n o m e is a t m o s t in its infancy, 
in many respects « e m b r y o n i c » and in s o m e respects non -ex i s t i ng . 
Cyn ica l c o m m e n t a t o r s have o b s e r v e d t h a t h e r e is a n e w go ld f ie ld 
f o r lawyers . Such c o m m e n t s a re based o n t h e assumpt ion t h a t 
w h e n in a n e w f ie ld o f h u m a n e n d e a v o u r t h e r e is a legal déf ic i t , 
th is w i l l main ly be r e m e d i e d in t h e c o u r t r o o m . I d o n o t agree 
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w i t h th is v i e w w h i c h ignores t h e fundamen ta l mean ing o t t h e Rule 
o f Law, as I w i l l exp la in la ter o n , 

T h e c o m p l e x o f legal ru les and pr inc ip ies apply ing t o t h e human 
g e n o m e - « h u m a n g e n o m e l a w » - a re w i d e l y d ispersed o v e r many 
áreas o f law and j u r i s p r u d e n c e : human r ights , pa ten t law, hea l th 
law, fami ly law, s p o r t s law, data p r o t e c t i o n , e tc . T h e r e a re t e n -
sions and c o n t r a d i c t i o n s b e t w e e n these va r ious legal d iscip l ines 
as w e l l as b e t w e e n t h e laws o f d i f f e ren t c o u n t r i e s . T h e r e is, above 
al l , a d i s tu rb ing absence o f law o n severa l i m p o r t a n t aspects o f 
t h e h u m a n g e n o m e . Th is absence is n o t y e t be ing addressed syste-
mat ical ly , b u t r a t h e r p iecemeal , each t i m e w h e n t h e need ar ises. 
T h e Baby M law-su i t in N e w Jersey is a case in po in t . 

S i tuat ions o f « n o n - l a w » o c c u r e i t h e r because t h e m a t t e r a t issue 
was neve r imagined by t h e leg is la tor o r t r e a t y - m a k e r , t h e classical 
examp le be ing ar t i f ic ia l h u m a n p r o c r e a t i o n , o r because o f f unda
men ta l c o n t r o v e r s i e s , o r a c o m b i n a t i o n o f b o t h . In such s i tua
t i ons , g o v e r n m e n t s and par l i aments o f t e n can d o l i t t le else t h a n 
se t t ing up c o m m i t t e e s o r c o m m i s s i o n i n g e x p e r t s , in t h e h o p e t h a t 
by t h e t i m e t h e y rece ive t h e r e p o r t s , a publ ic consensus may have 
mater ia l i sed . Th i s u n c e r t a i n t y a b o u t t h e f u t u r e po l i cy and law 
singular ly con t ras t s w i t h t h e cha rac te r o f t h e H u m a n G e n o m e 
P ro jec t i tsel f w h i c h m o v e s f o r w a r d l ike a m i l i t a ry campaign. 

O n e can also o b s e r v e in s o m e q u a r t e r s a t e n d e n c y t o re ly o n 
« m a r k e t m o r a l i t y » f o r t h e s o l u t i o n o f these p r o b l e m s . Th is a t t i -
t u d e has been s t r e n g t h e n e d by t h e down fa l l o f c o m m u n i s m . It 
consis ts in be l iev ing t h a t s ince sc ience, i ndus t r y and c o m m e r c e 
have a publ ic respons ib i l i t y and consc ience , t h e y shou ld be able 
t o judge w h a t is g o o d f o r t h e publ ic bene f i t and t o f o r m ú l a t e and 
abide by vo l un ta r i l y accep ted codes o f c o n d u c t . 

D u r i n g t h e 2 n d Valenc ia W o r k s h o p , f r e q u e n t re fe rences w e r e 
made t o t h e l ink b e t w e e n k n o w l e d g e and p o w e r . T h e H u m a n 
G e n o m e P r o j e c t is go ing t o bu i ld an immense s t o r e o f k n o w l e d g e . 
A r e w e sat isf ied t h a t th is w i l l p r o d u c e suf f ic ient i n f o r m a t i o n and 
w i s d o m n o t o n l y o n t h e H u m a n G e n o m e b u t also o n t h e legal 
p r inc ip ies appl icable t o it? and w h o w i l l be t h e cus tod ian o f t h e 
i n fo rma t i on? 

G r e a t censuses and i nven to r i es have been r e c o r d e d in t h e past, 
such as t h e D o m e s d a y B o o k in Medieva l England. T h e H u m a n 
G e n o m e P ro jec t is t h e 21 s t C e n t u r y D o m e s d a y B o o k : t h e m o s t 
c o m p l e t e i n v e n t o r y o f Man . I t is be ing ca r r i ed o u t main ly w i t h 
m o n e y f r o m t h e publ ic t reasur ies . Its u t i l i sa t ion shou ld be f o r t h e 
benef i t o f Man . A s has been s ta ted o v e r and o v e r again, t h e 
H u m a n G e n o m e as such is n o t capable o f a p p r o p r i a t i o n and c o n s -
t i t u t es t h e c o m m o n her i tage o f M a n k i n d . O n e shou ld t h e r e f o r e 
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ser ious ly c o n s i d e r w h e t h e r t h e resul ts o f t h e P r o j e c t shou ld n o t 
even tua l l y be e n t r u s t e d i n t o t h e c u s t o d y o f an agency r e p r e -
sent ing t h e in te res ts o f t h e w h o l e o f M a n k i n d , such as t h e Secre-
t a r y G e n e r a l o f t h e U n i t e d N a t i o n s , o r perhaps a special ised 
agency w i t h i n t h e U n i t e d N a t i o n s . 

T h e rule of law 

A n exp l i c i t r e f e r e n c e in t h e mánda te o f t h e H u m a n G e n o m e 
P ro jec t t o t h e Rule o f Law is des i rab le . T h e Rule o f Law, t o w h i c h 
all na t ions ac t ive ly invo lved in t h e P ro jec t suscr ibe, guaran tees 
legal c e r t a i n t y and secur i ty . T h e Rule o f L a w means n o t on l y t h a t 
t h e l aw m u s t be d e m o c r a t i c a l l y a d o p t e d , c o n f o r m t o H u m a n 
Richts s tandards , be just , k n o w n , equal f o r all and capable o f 
c o n f i r m a t i o n by an i ndependen t jud ic ia ry . I t also means t h a t t h e r e 
m u s t be law and t h a t t h e r e shou ld be n o legal v a c u u m . N e w 
human g e n o m e law is needed t o p r e v e n t a legal v a c u u m in t h e 
human g e n o m e f ie ld . 

H u m a n g e n o m e law is all t h e m o r e essent ial as, by de f i n i t i on , t h e 
H u m a n G e n o m e P ro jec t and i ts app l ica t ions w i l l a f fect Mank ind 
in cen tu r i es t o c o m e . O u r respons ib i l i t y and s t e w a r d s h i p t o w a r d s 
f u t u r e gene ra t i ons imposes o n us t h e d u t y t o s tee r o u r p resen t 
ac t ions in such a w a y as t o avo id i r r epa rab le h a r m in t h e f u t u r e . 

Va r i ous e x p e r t s a t th is m e e t i n g w i l l e xam ine specif ic legal d isc i 
pl ines w h i c h a r e re levan t t o t h e h u m a n g e n o m e . W e w i l l hear 
a b o u t p a t e n t law, a b o u t l iabi l i ty and t o r t , a b o u t human r ights and 
so f o r t h T h e r e shou ld be amp ie o p p o r t u n i t y f o r go ing i n t o t h e 
detai ls o f t hese va r ious discip l ines. A s f o r o u r m e t h o d o l o g y I w i s h 
t o r e c o m m e n d t o t h e W o r k s h o p o n e resemb l i ng t h a t o f t h e 
H u m a n G e n o m e P ro jec t itself. W e shou ld t r y t o d r a w up t h e 
map o f h u m a n g e n o m e law. 

Th is p r o c e d u r e w o u l d cons is t o f t h r e e phases. First , w e m i g h t 
seek t o i n ven to r i se law w h i c h is a l ready be ing app l ied t o h u m a n 
g e n o m e issues w i t h g r e a t e r o r lesser success. T h e n w e m i g h t w i s h 
t o exam ine gaps and over laps , i.e. b lank spo ts o n t h e legal map 
and clashes b e t w e e n t w o o r m o r e bod ies o f law. O u r u l t íma te 
a im shou ld be t o deve lop a «lus c o m m u n e g e n o m i human i» , a 
c o r p u s o f l aw w h i c h in tegra tes t h e va r i ous d isc ip l ines i n t o a 
c o h e r e n t w h o l e w h i c h is capable o f app ly ing t o all c o u n t r i e s a t 
all t i m e s . 

T h e c o n v e n e r s o f t h i s W o r k s h o p have sugges ted t h a t even 
t h o u g h t h e sub jec t is new , n o t t o say f u tu r i s t i c , i t m i g h t be 
w o r t h w h l l e t o r e t u r n t o t h e sou rces o f o u r legal c u l t u r e , such as 
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R o m á n Law. I hear t i l y c o n c u r . T h e m o r e I see o f n e w p r o b l e m s , 
t h e m o r e I real ise t h a t if n o t t h e same legal p r o b l e m s , a t least 
t h e same k i nd o f legal p r o b l e m s have ar isen in t h e past. Just as 
t h e ra t i ona le o f t h e H u m a n G e n o m e P r o j e c t is t o avo id d o u b l e 
w o r k , so a v is i t t o t h e t r a d i t i o n a l sou rces o f l aw w l l l he lp t o avo id 
re inven t i ng w i s d o m a l ready ex is t ing . 

T h e h u m a n g e n o m e is t h e c o m m o n her i tage o f M a n k i n d . Th i s 
means t h a t all na t iona l law m u s t be s u b o r d i n a t e d t o t h e p e r e m p -
t o r y ru les and p r inc ip ies o f I n te rna t i ona l law, w h i c h a r e «ius c o -
gens». I t is des i rab le t h a t States a c k n o w l e d g e th i s by b e c o m i n g 
par t ies t o t h e i n te rna t i ona l t r ea t i es w h i c h have a d i r e c t o r i nd i -
r e c t bear ing o n t h e h u m a n g e n o m e . I a m r e f e r r i n g in pa r t i cu la r 
t o t h e i n t e rna t i ona l and European human r ights t r ea t i es and t o 
t h e R io C o n v e n t i o n o n b io log ica l d ivers i t y . T h e largest a c t o r in 
t h e H u m a n G e n o m e f ie ld , t h e U n i t e d States o f A m e r i c a , is u n -
f o r t u n a t e l y lagging w a y beh ind o t h e r c o u n t r i e s as fa r as s igna ture 
o r ra t i f i ca t ion o f t hese t r ea t i es is c o n c e r n e d . Th is casts a s h a d o w 
o v e r t h e leading n a t i o n in t h e h u m a n g e n o m e f ie ld . 

Regardless, h o w e v e r , o f w h e t h e r o r n o t a pa r t i cu la r c o u n t r y is a 
pa r t y t o any o f t h e re levan t t rea t i es , t h e legal ru les set o u t in 
t h e m b e l o n g t o t h e c o r p u s o f genera l p r inc ip ies o f i n t e rna t i ona l 
law w h i c h a r e b ind ing o n all States and can be i n v o k e d b e f o r e 
nat iona l and i n te rna t i ona l t r i buna l s . 

W i t h r ega rd t o t h e a r t i c u l a t i o n o f human g e n o m e law, t h e f i r s t 
s tep f o r t h e r egu la to r s and f o r t h e lawyers assist ing t h e m is t o 
make s u r e t h a t t h e de f in i t i ons a re c lear. T h e r e has f o r e x a m p l e 
been s o m e con fus i ón a b o u t t h r e e t e r m s used in c o n n e c t i o n w i t h 
t h e H u m a n G e n o m e : « In i t i a t i ve» , « P r o g r a m » ( A m e r i c a n spel l ing, 
n o t m ine ) and « P r o j e c t » . T h e t e r m « P r o j e c t » o r «g loba l P r o j e c t » 
is n o w m o s t l y used t o indícate t h e sum t o t a l o f t h e i n t e r r e l a t e d 
A m e r i c a n and o t h e r c o u n t r i e s ' p r o g r a m m e s . (France, G e r m a n y , 
U n i t e d K i n g d o m , Italy, Eu ropean C o m m u n i t y , Japan, Russia.) 

T h e law re la t ing t o t h e va r i ous nat iona l p r o g r a m m e s is genera l l y 
u n c o n t r o v e r s i a l . T h e research g ran ts made by t h e c o m p e t e n t p u -
blic o r semi -pub l i c en t i t i es - i n t h e U n i t e d States f o r e x a m p l e t h e 
N a t i o n a l Ins t i tu tes o f Hea l t h and t h e D e p a r t m e n t o f E n e r g y - and 
t h e c o n t r a c t s t h e y have c o n c l u d e d w i t h a n u m b e r o f scient i f íc 
i ns t i t u t i ons a re g o v e r n e d by t h e same k ind o f l aw t h a t g o v e r n s 
o t h e r pub l ic c o n t r a c t s . T h e re levan t ru les deal , i n t e r alia, w i t h 
calis f o r t e n d e r s , p r o c e d u r e s by w h i c h c o n t r a c t s a re a w a r d e d , 
h o w t h e resu l ts a r e r e p o r t e d , o r expenses aud i t ed . 

T h e r e is c o n t r o v e r s y , h o w e v e r , a b o u t a n u m b e r o f m a t t e r s re la 
t i ng t o t h e resu l ts o f t h e resea rch . T h e first is w h o is e n t i t l e d t o 
access t o I n f o r m a t i o n g e n e r a t e d u n d e r a p r o g r a m m e f inanced o u t 
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o f t h e nat iona l budget? Is i t n o t t h e case t h a t t h e genera l publ ic 
shou ld be i n f o r m e d n o t o n l y a b o u t t h e e x i s t e n t e o f a p r o g r a m m e 
b u t also a b o u t t h e results? A n d c o n n e c t e d w i t h th is is a « m a c r o » 
q u e s t i o n : h o w a b o u t g iv ing p o o r na t ions access t o i n f o r m a t i o n 
he ld by t h e rich? A f u r t h e r c o n t r o v e r s y conce rns in te l lec tua l p r o -
p e r t y r ights . W h e r e t h e h u m a n g e n o m e is t h e her i tage o f all 
M a n k i n d , does th is n o t p r e c l u d e a t tach ing t o i t any in te l lec tua l 
p r o p r i e t o r y o r exc lus iv i t y r ights? 

I shall n o t go i n t o t h e m e r i t s o f these ques t ions , w h i c h w i l l be 
discussed by va r ious speakers d u r i n g t h e W o r k s h o p . Bu t I m u s t 
say t h a t as a l awye r I a m puzz led by t h e fac t t h a t t h e y have n o t 
been suf f ic ient ly an t i c i pa ted in t h e f r a m e w o r k o f t h e c o n t r a c t s 
c o n c l u d e d b e t w e e n t h e D o E , t h e N I H and t h e i r research pa r t ne r s 
w h i c h has given r ise t o c o n t r o v e r s y a t t h e highest levéis o f lea-
dersh ip . 

T h e global aspects of the project 

T h e H u m a n G e n o m e P r o j e c t is n o t ident ica l w i t h its U n i t e d States 
c o m p o n e n t . I t is a w i d e c o o p e r a t i o n f r a m e w o r k . T h e q u e s t i o n 
has t h e r e f o r e ar isen w h e t h e r t h e overa l l d e v e l o p m e n t o f t h e P r o 
j ec t is s imp ly t h e s u m t o t a l o f t h e r e p o r t i n g and aud i t ing p r o c e -
d u r e s in each c o u n t r y i nvo l ved and w i t h i n t h e European C o m m u -
ni ty . O r is t h e r e a case f o r a mechan i sm c o m m o n t o all na t ions 
par t i c ipa t ing in t h e Pro jec t? 

W i t h rega rd t o t h e c o o r d i n a t i o n b e t w e e n t h e var ious na t iona l 
c o m p o n e n t s , n o t m u c h i n f o r m a t i o n is avai lable. I have been g iven 
t o unde rs tand t h a t t h e r e is an i n f o r m a l c o o r d i n a t i o n f o r u m in 
w h i c h th is takes place. T h e r e is n o ev idence o n r e c o r d o f a f o r m a l 
s t r u c t u r e . 

H o w e v e r , t h e c o m m u n i t y o f g e n o m e scient is ts, conv inced o f t h e i r 
h ighly i m p o r t a n t m iss ion w h i c h shou ld c o m m a n d t h e respec t o f 
t h e publ ic have t a k e n an o r ig ina l in i t ia t ive by set t ing up in 1989 
in Geneva , Sw i t ze r l and , an assoc ia t ion u n d e r A r t i c l e 60f f o f t h e 
Swiss Civ i l C o d e , t h e H u m a n G e n o m e Organ i sa t i on ( H U G O ) . 
H U G O has n o f o r m a l dec i s i on -mak ing p o w e r s , b u t car r ies m o r a l 
w e i g h t . I t is a consu l t a t i ve and c o o r d i n a t i n g a r r a n g e m e n t n o t 
b e t w e e n t h e g o v e r n m e n t s o r i n s t i t u t i o n s o f t h e pa r t i c i pa t i ng 
c o u n t r i e s b u t b e t w e e n t h e p e o p l e invo lved in t h e Pro jec t . H U G O 
descr ibes i tsel f as an « e n a b l e r » r a t h e r than a « p r o v i d e r » . I t does 
n o t f u n d research , j udge t h e resu l ts o f research o r have any 
f inancia l h o l d o v e r i t . H U G O crea tes n e t w o r k s and channels 
t h r o u g h w h i c h i n f o r m a t i o n , he lp and e n c o u r a g e m e n t f l o w . I t e n -
hances t h e n o t i o n s o f m u t u a l bene f i t and global c o o p e r a t i o n . 
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A n o t h e r charac te r i s t i c o f H U G O is t h a t i t is n o n - p r o f i t mak ing . 
Its reg iona l of f ices in Eu rope , t h e A m e r i c a s and t h e Pacific en joy 
char i tab le status. 

In legal t e r m s , H U G O is an In te rna t iona l n o n - g o v e r n m e n t a l o r -
ganisat ions ( « N G O » ) , jus t l ike A m n e s t y In te rna t iona l o r t h e In 
t e rna t i ona l A t h l e t i c A s s o c i a t i o n . A n i n te res t i ng consequence o f 
th is is t h a t H U G O , as an en t i t y , is c o v e r e d by t h e 1986 European 
C o n v e n t i o n o n t h e r e c o g n i t i o n o f t h e legal pe rsona l i t y o f In te r 
nat iona l n o n - g o v e r n m e n t a l o rgan isa t ions (European T r e a t y Series 
no . 124) w h i c h e n t e r e d i n t o f o r c é o n I s t January 1991 and t o 
w h i c h t h e c o u n t r y o f i n c o r p o r a r o n , Sw i t ze r l and , as we l l as t h e 
c o u n t r y o f seat o f t h e European O f f i ce ( H U G O Europe ) , t h e 
U n i t e d K i n g d o m , a re par t ies . M o r e o v e r , Russia, w h e r e H U G O 
Eu rope ope ra tes a sate l l i te o f f ice, has a l ready dec la red its i n t e n -
t i o n t o adhe re t o th i s C o n v e n t i o n . T h e i m p o r t a n c e o f t h e C o n 
v e n t i o n is t h a t i t can he lp H U G O t o o v e r e ó m e p r o b l e m s o f r e d 
tape w h i c h ar ise a l m o s t inev i tab ly f o r an o rgan isa t ion o p e r a t i n g 
in d i f f e ren t c o u n t r i e s . 

H U G O is a se l f -appo in ted o rgan isa t ion . I t der ives its leg i t imacy 
f r o m t h e e m i n e n t p o s i t i o n o f t h e persona l i t ies w h o have c r e a t e d 
i t and w h o assume in i t t h e i r o w n respons ib i l i t y . I t ope ra tes a 
sys tem o f e lec t i on o f m e m b e r s , ensur ing t h a t on ly sc ient is ts o f 
s tanding w i l l be a d m i t t e d t o i ts ranks . 

T h e ques t i on rema ins w h e t h e r t h e ex is tence o f H U G O satisfies 
t h e need f o r i n d e p e n d e n t publ ic superv is ión and accoun tab i l i t y a t 
t h e In te rna t iona l level . A p a r t f r o m t h e s t r u c t u r a l f r a m e w o r k o f 
t h e H u m a n G e n o m e p r o j e c t w h i c h w i l l be w o u n d up o r changed 
w h e n t h e P r o j e c t has been c o m p l e t e d , in o r a b o u t 2005 , t h e r e 
is t h e substant ive q u e s t i o n o f t h e pu rposes t h e P ro jec t was set 
up f o r and t h e uses l ikely t o be made o f its resul ts . T h e or ig ins 
o f t h e p r o j e c t c lear ly lie in t h e fields o f med ic ine , mo lecu la r b i o -
logy and b i o c h e m i s t r y , b u t its possib le uses w i l l fan o u t o v e r a 
m u c h w i d e r range. Expec ta t ions have been raised a b o u t its bene -
f i ts t o m a n k i n d , b u t fears have also been exp ressed a b o u t poss ib le 
abuses. 

Bioethícs 

C o n s i d e r a t i o n s a b o u t pos i t i ve and negat ive aspeets o f t h e deve -
l o p m e n t o f t h e b iomed ica l sciences a re being d r a w n t o g e t h e r 
u n d e r t h e heading o f b ioe th ics , a rap id ly deve lop ing nove l d isc i 
p l ine. T h e legal aspeets o f b ioe th ics a re tak ing shape, a t t h e na-
t i ona l and In te rna t iona l levéis, in gu idel ines, laws, t rea t ies and in 
t h e se t t ing up o f na t iona l e th ics c o m m i t t e e s . 
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A p i o n e e r i n g r o l e in th is f ie ld is be ing p layed by t h e C o u n c i l o f 
Europe 's Par l iamentary Assemb ly and t h e i n t e rgove rnmen ta l Steer-
ing C o m m i t t e e o n B ioe th ics ( C D B I ) , w h i c h embraces s o m e 30 
States f r o m W e s t e r n and Eastern Eu rope and has o b s e r v e r s f r o m 
n o n - E u r o p e a n O E C D c o u n t r i e s (Aus t ra l ia , Canadá, Japan and t h e 
U n i t e d States) . T h e C o u n c i l o f Europe 's w o r k is e x p e c t e d t o 
cu lm ina te s h o r t l y in t h e conc lus ión o f a B ioe th ics C o n v e n t i o n , in 
w h i c h all c o u n t r i e s par t i c ipa t ing in t h e H u m a n G e n o m e P r o j e c t 
can and shou ld par t ic ípate . F r o m t h e p o i n t o f v i e w o f human 
g e n o m e law, t h e d ra f t C o n v e n t i o n is a c o m b i n a t i o n o f /ex lata and 
de lege ferenda. T h e g r o u p o f States nego t ia t ing t h e t e x t envisage 
t h a t t h e i r d o m e s t i c laws w i l l g ive e f fec t t o t h e genera l and de ta i led 
ru les se t o u t t h e r e i n . 

T h e H u m a n G e n o m e P ro jec t and t h e e m e r g i n g d isc ip l ine o f b i oe t 
hics d o n o t en t i r e l y c o v e r t h e same g r o u n d , h o w e v e r . I t is a 
m a t t e r f o r c o n s i d e r a r o n by th is W o r k s h o p w h e t h e r eventua l ly 
« h u m a n g e n o m e l a w » and b ioe th ics law shou ld be i n teg ra ted . 
B ioe th ics is c o n c e r n e d w i t h t h e app l ica t ions o f t h e b iomed ica l 
sciences as a w h o l e t o human beings. Fo r examp le , o r g a n t r ans -
plants a r e g o v e r n e d as such by t h e ru les o f b ioe th ics , b u t t h e y 
d o n o t f o r m p a r t o f t h e H u m a n G e n o m e P r o j e c t w h i c h is a 
research unde r t ak i ng . O n t h e o t h e r hand , t h e P r o j e c t has an 
impac t o n m a t t e r s n o t immed ia te l y w i t h i n t h e p resen t de f i n i t i on 
o f b ioe th ics . I t w i l l r esu l t in t h e d e v e l o p m e n t o f a t o o l , t h e human 
genet ic map , w h i c h w i l l p r o v e useful n o t on l y t o t h e act iv i t ies 
c o v e r e d by b i o m e d i c i n e , b u t also t o o t h e r act iv i t ies , such as ar-
cheo logy o r m i g r a t i o n c o n t r o l s . 

W h a t e v e r t h e ñame o f t h e n e w b o d y o f human g e n o m e and 
b ioe th ics law, t h e r e a l ready is a b r o a d a g r e e m e n t a b o u t ce r ta in 
p r inc ip ies w h i c h shou ld c o n s t i t u t e th is law: respec t f o r t h e d ign i ty 
o f t h e h u m a n be ing in all i ts stages o f d e v e l o p m e n t , p r o h i b i t i o n 
o f app l ica t ions c o n t r a r y t o t h e f undamen ta l valúes o f M a n k i n d , 
equ i tab le access t o t h e benef i ts o f b iomed ica l sciences, p r o h i b i t i o n 
o f t r e a t i n g t h e h u m a n b o d y o r par ts t h e r e o f as a c o m m e r c i a l 
c o m m o d i t y , r espec t f o r t h e a u t o n o m y o f pe rsons u n d e r g o i n g m e 
dical t r e a t m e n t w h i c h invo lves genet ic t es t i ng and counse l ing and 
con f lden t ia l i t y o f genet ic data. 

C e r t a i n n e w l y f o r m u l a t e d pr inc ip ies a re st i l l wa i t i ng t o be i nco r -
p o r a t e d in t h e h u m a n g e n o m e law. T w o o f these a re c losely 
re la ted , ie t h e d u t y o f States t o respec t and n o t t o c o m p r o m i s e 
b iod ive rs i t y , as so lemn ly a f f i rmed by t h e C o n v e n t i o n o n Bio logical 
D i v e r s i t y s igned in R io de Jane i ro o n 22 May 1992 and t h e p r i n 
c ip ie t h a t Man 's gene t i c her i tage shou ld n o t be man ipu la ted o r 
i n t e r f e r e d w i t h . T h e r e is a schoo l o f t h i n k i n g w h i c h p r o p o s e s t h a t 
t h e l a t t e r p r inc ip ie shou ld f i nd its w a y i n t o In te rna t iona l and r e 
g ional h u m a n r igh ts t rea t ies . 
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T h e human genome and biodiversíty 

T h e R io C o n v e n t i o n has b r o u g h t h o m e a v e r y i m p o r t a n t ques 
t i o n , name ly w h e t h e r w e can g o o n t r e a t i n g as f undamen ta l l y 
d i f f e ren t h u m a n g e n o m e research and research o n t h e h e r e d i t y 
o f o t h e r l iv ing beings. T h e conc lus ions o f w h a t M e n d e l f i r s t o b -
served in 1865 in his pea pa tch in Bohemia , and T h o m a s H u n t 
M o r g a n in 1910 in his f r u i t f l y l a b o r a t o r y in N e w Y o r k , app ly t o 
p lants, an imáis and M a n . 

In N u r e m b e r g in 1947 a t t h e t r i a l o f t h e Naz i d o c t o r s t h e r e was 
unan imous a g r e e m e n t t h a t o n e shou ld n o t use h u m a n beings f o r 
medica l e x p e r i m e n t s , especial ly as o n e c o u l d use animáis f o r t h a t 
p u r p o s e . F o u r decades la ter , w h e n t h e 1986 European C o n v e n 
t i o n f o r t h e p r o t e c t i o n o f v e r t r e b r a t e animáis used f o r e x p e r i 
m e n t s and o t h e r sc ient i f ic p u r p o s e s was c o n c l u d e d in S t rasbou rg , 
t h a t p r i nc ip ie was ser iousíy q u e s t i o n e d and t h e des i rab i l i t y w a s 
exp ressed o f fmd ing a l te rna t i ves t o an imal e x p e r i m e n t a t i o n . T h e 
deba te has f l a red up w i t h n e w v i g o u r w i t h rega rd t o x e n o - t r a n s -
plants, i.e. b r e e d i n g animáis w i t h physícal p r o p e r t i e s resemb l i ng 
Man w h i c h can be used as r e s e r v o i r s o f t ransp lan tab le susbstan-
ces f o r h u m a n beings. I shall n o t e labó ra te o n t h e l a t t e r sub jec t , 
w h i c h is n o t i nc luded in t h e b r ie f w h i c h t h e o rgan ise rs o f t h e 
W o r k s h o p have g iven m e , b u t I w o u l d fail m y d u t y if I d id n o t 
n o t e i t f o r t h e agenda. I t con ta ins a t least t h r e e m a j o r ques t i ons : 
t h e s l ippery s lope ( w e can app ly t o m o r r o w t o humans w h a t w e 
are app l ly ing t o d a y t o an imáis) , t h e o p p o s i t e a r g u m e n t a c c o r d i n g 
t o w h i c h t h e r e is n o reason w h y o n e shou ld deny animáis ce r ta in 
s tandards w h i c h a r e c la imed f o r h u m a n beings and t h i r d l y t h e 
ind iv is ib i l i ty o f t h e b i osphe re . 

F r e e d o m and the human genome 

A f f i r m i n g man's f r e e d o m in r e l a t i on t o t h e h u m a n g e n o m e seems 
at f i r s t an absu rd i t y . O n e o f t h e f e w fac to r s c o n c e r n i n g his i den -
t i t y in w h i c h t h e ind iv idua l has abso lu te ly n o v o i c e o r cho i ce a re 
his genet ic c o m p o s i t i o n and t h e place and da te he was b o r n . 

I have carefu l ly scru t in ised t h e d o c u m e n t descr ib ing H U G O and I 
have f o u n d in i t exac t l y o n e locus con ta in ing t h e w o r d « f r e e » , 
w h e r e i t s tates t h a t «... i n f o r m a t i o n s t o r e d in t h e re levan t da ta -
basis is f r ee l y avai lable t o t h e g e n o m e c o m m u n i t y » (para.3) 

A p a r t f r o m t h e c u r i o u s n o t i o n o f « g e n o m e c o m m u n i t y » , t o w h i c h 
all l iv ing o rgan isms can be said t o be long , t h e t e r m « f ree l y» p r o -
bably means, « w i t h o u t u n d u e r e s t r i c t i o n s » . I a m less su re w h e t h e r 
i t also means « f ree o f charge» . 
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G o i n g back t o R o m á n Law, as t h e Fundac ión BBV has suggested, 
does n o t b r ing us m u c h f u r t h e r as far as Man's F r e e d o m is c o n 
c e r n e d . F r e e d o m was n o t t h e t o p p r i o r i t y o f t h e R o m á n Emp i re 
w h e r e a large p a r t o f t h e p o p u l a t i o n was c o m p o s e d o f slaves, 
w h o w e r e n o t legal subjeets b u t ob jee ts . 

T h e asp i ra t ion t o f r e e d o m and i ndependence has been , o f c o u r s e , 
f undamen ta l t o H o m o sof>/ens t h r o u g h o u t e v o l u t i o n . I t is t e m p e r e d 
by t h e cons t ra in t s i m p o s e d o n h u m a n indiv iduáis by t h e fac t t h a t 
t h e y l ive in social ly o rgan ised c o m m u n i t i e s . « F r e e d o m » t h e r e f o r e 
re la tes b o t h t o i nd iv idua l b e h a v i o u r and t o t h e ex i s tence o f 
g r o u p s o f human beings. 

T h e s ta tement in A r t i c l e I o f t h e Universal Dec la ra t ion o f H u m a n 
Rights, accord ing t o w h i c h «all human beings are b o r n f ree and 
equal in digni ty and r ights» indicates tha t in spi te o f all t h e obser 
vable dif ferences b e t w e e n human beings - b o y o r g i r l , large o r smal l , 
l ight o r da r k skin, e t c . - all a re ent i t led t o equal p r o t e c t i o n unde r 
t h e law. T h e Dec la ra t i on adds a p rov i s ión w h i c h is r a the r unusual 
in a human r ights i ns t rumen t , w h e r e i t enjoins all human beings t o 
«... act t o w a r d s o n e a n o t h e r in a sp i r i t o f b r o t h e r h o o d » . T h e pas-
sage is unusual because human r ights Ins t ruments are general ly 
conce rned w i t h t h e re la t ionsh ip b e t w e e n t h e State and t h e ind iv i 
dual , and n o t w i t h ho r i zon ta l re la t ionship be tween individuáis. 

O f all t h e human r igh ts I n s t r u m e n t s m e n t i o n e d in th is paper , t h e 
Un iversa l D e c l a r a t i o n is t h e o n l y o n e b ind ing all na t ions pa r t i c i -
pa t ing in t h e H u m a n G e n o m e Pro jec t , inc lud ing t h e U n i t e d States. 
I t seems t h e r e f o r e des i rab le t o r e fe r express is verb is t o t h e D e 
c la ra t i on , as a s o u r c e o f s tandards t o be uphe ld by w h a t H U G O 
calis t h e « g e n o m e c o m m u n i t y » . In fact , a r t i c le I o f t h e Valenc ia 
D e c l a r a t i o n does r e f e r t o a p a r t o f t h e Un iversa l D e c l a r a t i o n 
w h e r e i t acknow ledges t h a t gene t i c I n f o r m a t i o n shou ld be used 
t o enhance t h e d ign i ty o f t h e ind iv idua l , b u t t h e r e is n o re fe rence , 
h e r e o r e l sewhe re , t o ind iv idua l f r e e d o m . 

T h e Un iversa l D e c l a r a t i o n has e x t r e m e l y i m p o r t a n t consequences 
f o r t h e p rac t i ce o f gene t i c sc ience. I t means t h a t sc ient is ts deal ing 
w i t h h u m a n beings in va r i ous stages o f d e v e l o p m e n t and hea l th , 
shou ld app roach each and e v e r y o n e o f t h e m as if t h e y w e r e a 
b r o t h e r o r s ister. 

W e c a n n o t fail t o n o t e an i m p o r t a n t ques t i o : If human beings a re 
b o r n f r ee and equal , w h a t does th is mean in re l a t i on t o u n b o r n 
human beings? T h e Un ive rsa l D e c l a r a t i o n does n o t t a k e an e x p l i -
c i t s tand o n t h a t q u e s t i o n o n e w a y o r a n o t h e r . I t ind icates t h a t 
as f r o m t h e ear l ies t m o m e n t o f t h e ex is tence o f t h e human pe r -
son ou t s i de t h e m o t h e r ' s w o m b and in sp i te o f i ts obv i ous s ta te 
o f dependence , i t m u s t be t r e a t e d as f r ee and equal . W h a t is t h e 
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case b e f o r e t h a t m o m e n t is n o t m a d e exp l i c i t . W e n o t e , h o w e v e r , 
t h a t t h e D e c l a r a t i o n uses t h e w o r d « h u m a n being» and n o t t h e 
t e r m «eve ry p e r s o n » w h i c h is e m p l o y e d in o t h e r par ts o f t h e 
D e c l a r a t i o n . T h e D e c l a r a t i o n does n o t exe lude t ha t t h e « h u m a n 
being» ex is ts b e f o r e b i r t h . T h e A m e r i c a n C o n v e n t i o n o n h u m a n 
r ights , c o n c l u d e d in San José o n 22 N o v e m b e r 1969, has t aken 
t h e m a t t e r a s tep f u r t h e r , f i r s t by s ta t ing in a r t i c le I (2) t h a t 
« p e r s o n » means « h u m a n be ing» and second ly , in a r t i c le 4 ( 1 ) t h a t 
t h e r i gh t t o l i fe m u s t be p r o t e c t e d « f r o m t h e m o m e n t o f c o n -
c e p t i o n » . A consequence , d r a w n in para. (5) , is t h a t capital p u -
n i s h m e n t shall n o t be app l ied t o p regnan t w o m e n . 

F r e e d o m of, f reedom f rom 

W h e n w e exam ine t h e n o t i o n o f f r e e d o m in t h e c o n t e x t o f t h e 
human g e n o m e , w e shou ld d r a w a d i s t i nc t i on b e t w e e n t w o k inds 
o f f r e e d o m : « f r e e d o m o f » and « f r e e d o m f r o m » . I t was in 1941 
t h a t Pres iden t Frank l in R o o s e v e l t o u t l i n e d f o u r essential h u m a n 
f r e e d o m s o n w h i c h t h e f u t u r e f r e e w o r l d shou ld be f o u n d e d : 

« T h e f i r s t is f r e e d o m o f speech and exp ress ion T h e second is t h e 
f r e e d o m o f eve ry p e r s o n t o w o r s h i p G o d in his o w n way . T h e 
t h i r d is f r e e d o m f r o m w a n t and t h e f o u r t h is f r e e d o m f r o m fear .» 

These f r e e d o m s have s ince been ampl i f ied in many w o r l d w i d e and 
reg iona l human r igh ts i n s t r u m e n t s : t h e Un iversa l D e c l a r a t i o n o f 
H u m a n Rights (1948 ) , t h e Eu ropean C o n v e n t i o n o f H u m a n Rights 
and Fundamenta l F r e e d o m s (1950 ) and t h e U n i t e d N a t i o n s ' 1966 
C o v e n a n t s o n C iv i l and Pol i t ica l Rights and o n Economic , Social 
and Pol i t ical Rights. 

W h i l e all t hese i n s t r u m e n t s w e r e a d o p t e d long be fo re t h e H u m a n 
G e n o m e Pro jec t , t h e i r p rov i s i ons r e m a i n t o ta l l y re levan t t o th is 
n e w f ie ld . P robab ly t h e m o s t i m p o r t a n t f r e e d o m is t h e f r e e d o m 
f r o m w a n t , w h i c h has been t rans la ted in t h e heal th f ie ld by A r t i c l e 
12 ( I ) o f t h e C o v e n a n t o n e c o n o m i c social and cu l tu ra l r ights as 
t h e r i gh t o f e v e r y o n e t o t h e e n j o y m e n t o f t h e h ighest a t ta inable 
s tandard o f physical and men ta l heal th as w e l l as by A r t i c l e 15 
( I ) (b) w h i c h p roc la ims t h e r i gh t o f e v e r y o n e t o en joy t h e benef l ts 
o f scient i f íc p rogress and its app l ica t ions . 

Bu t o f c o u r s e , t hese r ights t o f r e e d o m f r o m w a n t have l i t t le 
mean ing unless in t h e same h u m a n r ights c o n t e x t cond i t i ons a re 
c rea ted f o r s t imu la t ing t h e d e v e l o p m e n t o f sc ience. T h a t ob jec t i ve 
is se t o u t in A r t i c l e 15 o f t h e C o v e n a n t u n d e r w h i c h States 
u n d e r t a k e t o respec t t h e f r e e d o m indispensable f o r scient i f íc r e 
search (para. 3) and recogn ise t h e benef l ts t o be de r i ved f r o m 
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i n te rna t i ona l con tac ts and c o - o p e r a t i o n in t r h e scient i f ic f ie ld (pa
ra. 4 ) . 

T h e reason w h y these p rov i s ions a re l i t t le k n o w n and hard ly eve r 
i n v o k e d by t h e sc ien t i f i c c o m m u n i t y is t h a t t h e y a re n o t self-
execu t ing . T h e y con ta i n s tandards o f ach ievemen t and States a re 
e x p e c t e d t o s u b m i t r e p o r t s o n t h e observance o f t h e m , b u t t h e r e 
is n o m a c h i n e r y t h r o u g h w h i c h States can be ob l iged t o c omp l y . 

Much m o r e forcefu l are the provis ions o f t he civil and poli t ical r ights 
Inst ruments, such as t h e European Conven t i on o f 1950 and the U N 
Covenan t o f 1966, w h i c h are capable o f c o n t r o l by in ternat ional 
jur isdict ions o n behalf o f individuáis. For t h e in terested persons, 
t h e r e are several i m p o r t a n t r ights wh i ch they can invoke in connec-
t i o n w i t h human genome research, such as the r ight t o life (art ic le 2 
o f the European Conven t i on ) , t o respect f o r prívate and family life 
(art ic le 8) , t o m a r r y and t o f ound a family {ar t ic le 12). 

Fo r t h e h u m a n g e n o m e scient is ts, t h e m o s t f undamen ta l f r e e d o m 
is t ha t o f scient i fc research and invest igat ion. W e n o t e t h a t th is 
f r e e d o m is n o t as such p r o t e c t e d u n d e r t h e H u m a n Rights C o n 
v e n t i o n , b u t i t is imp l i c i t l y c o v e r e d by t h e f r e e d o m o f exp ress i on , 
w h i c h inc ludes t h e f r e e d o m t o ho ld op in ions and t o rece ive and 
i m p a r t I n f o r m a t i o n and ideas (ar t i c le 10). Th is conc lus ión is sup-
p o r t e d by t h e famous p rov i s i ón o f a r t i c le 5 (3) o f t h e G r u n d g e -
setz o f G e r m a n y o f 23 May 1949, w h i c h ho lds u n d e r t h e heading 
« F r e e d o m o f exp ress i on» t h a t « A r t and science, research and 
teach ing a re f ree .» Th is a r t i c le has a venerab le h i s to ry , go ing back 
t o t h e I 9 t h C e n t u r y w h e n t h e K ing o f H a n o v e r d ismissed o n 
pure ly po l i t i ca l g r o u n d s a g r o u p o f p ro fesso rs at t h e Un i ve r s i t y 
o f G ó t t i n g e n . T h e f r e e d o m o f research and teach ing was c a r r i ed 
o v e r i n t o t h e W e i m a r C o n s t i t u t i o n , abo l ished by H i t l e r , b u t ra -
p id ly r e s t o r e d a f te r t h e f o u n d a t i o n o f t h e Federal Republ ic . 

Conclusión 

I t is des i rab le t h a t t h e G o v e r n m e n t s fund ing t h e H u m a n G e n o m e 
P r o j e c t and t h e p a r t n e r s in t h a t p r o j e c t p r o c l a i m t h e i r c o m -
m i t m e n t t o t h e Rule o f Law and t o H u m a n Rights. T h e y m i g h t 
w i s h t o st ress in th is c o n n e c t i o n t h a t t h e a im o f t h e P ro jec t is 
t o f u r t h e r f o r t h e bene f i t o f t h e c i t izens t h e rea l isat ion o f f r e e d o m 
f r o m w a n t in t h e hea l th f ie ld , and f o r t h e benef i t o f t h e g e n o m e 
scuient is ts t h e f r e e d o m o f scient i f ic invest igat ion. A l l t hese f r e e -
d o m s c a r r y w i t h t h e m ob l i ga t i ons and respons ib i l i t i es , w h i c h 
shou ld be accep ted in t h e sp i r i t o f b r o t h e r h o o d - a n d t o d a y w e 
add s i s t e r h o o d - advoca ted by ar t i c le I o f t h e Un iversa l Dec la ra -
d o n o f H u m a n Rights. 
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A ) F r o m t h e s t a n d p o i n t o f a p h i l o s o p h e r o f law, t h e H u m a n 
G e n o m e p r o j e c t , as d e s c r i b e d f o r non-spec la l l s t s by Sant iago 
Gr iso l ía in an exce l l en t a r t i c le pub l i shed in Revista de Occidente 
rep resen ts o n e o f t h o s e c o r e p r o b l e m s w h i c h serve t o exp la in 
and just i fy t h e ex i s tence o f legal regu la t ion in soc ie t ies . In o r d e r 
t ake up th is q u e s t i o n i t is necessary t o first o v e r e ó m e ce r ta in 
p re jud ices and t o unde rs tand a pa radox . 

Change, i n n o v a t i o n and p rog ress always s t i r p re jud i ce . It may 
p resen t i tsel f w i t h re l ig ious o r metaphys ica l r o o t s , o r s imply as 
supe rs t i t i on o r fear o f e n c o u n t e r i n g w h a t is u n k n o w n and unset -
t l ing . S o m e t i m e s t h e s o u r c e o f o p p o s i t i o n is a sacred b o o k , a 
theo log ica l o r ph i losoph ica l t r u t h w h i c h c a n n o t be d o u b t e d , o r 
s imply r e p r e s s i o n by a T r i b u n a l such as t h e Inqu is i t i on . F r o m 
s o m e r e a d i n g s w e m a y c o n c l u d e p r e s e n t - d a y c u l t u r e a íso 
h a r b o u r s th is conse rva t i ve bias 2 and tha t , as A n t o n i o Machado 
m i g h t have said, d isdain is b r e d o f i gnorance : an in f in i te capaci ty 
f o r t h e d e s t r u c t i o n o f human beings and human d ign i ty is a t t r i -
b u t e d t o advances in genet ic eng ineer ing . T h a t is t h e men ta l i t y 

* Keynote Speaker. 
1 See Revista de Occidente, n.° 142, March 1993, page 19 and ff. 
2 See f o r instance the art icle by Bernard Edelman, «Génet ique et Liberté», 
in the Magazine Dro/ts, n.0 13, PVF, Paris 1991. 
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w h i c h D e w e y cal led t h e r e v o l t against sc ience, w h i c h t o u c h e s o n 
t h e anc ien t con f l i c t b e t w e e n sc ience and re l i g ión , and t h e resu l -
t a n t «subvers ive t h e o r e t i c a l e f fect exe rc i sed by n e w conc lus ions 
o n establ ished be l ie fs»3. T r u l y t h e use o f w h a t w e c o u l d t e r m 
genet ic i deo logy in Naz i G e r m a n y and its t e r r i b l e consequences 
makes such fears m u c h m o r e c r e d i b l e and expla ins t h e p ro jec t ' s 
r e j ec t i on by so-ca l led a l t e rna t i ve g r o u p s 4. 

T h e p a r a d o x arises because t h e H u m a n G e n o m e Pro jec t , w i t h 
e v e r y t h i n g i t enta i ls , is a consequence o f sc ient i f ic f r e e d o m , o f t h e 
r i gh t t o c o n d u c t research and engage in sc ient i f ic and techn ica l 
p r o d u c t i o n w h i c h is p a r t o f t h e ca ta logue o f f undamen ta l r igh ts . 
In o t h e r w o r d s , i t is a consequence o f a d i m a t e o f radical f r e e 
d o m o f t h o u g h t w h i c h was o n e o f t h e gains ach ieved in po l i t i ca l 
c u l t u r e w i t h t h e t r a n s i t i o n t o m o d e r n i t y . Bu t such an o r i g in is n o 
gua ran tee t h a t th is sc ient i f ic a c h i e v e m e n t o f such i m p o r t a n c e f o r 
o u r p resen t -day and f u t u r e c u l t u r e w i l l n o t , in ce r ta in c i r c u m s -
tances, b e c o m e a danger t o h u m a n beings and t h e i r r ights , t h e -
r e b y genera t i ng t h e need f o r n e w p r o t e c t i o n s and n e w r igh ts . 
A n d t h a t is t h e r o o t o f t h e p a r a d o x : t ha t , ins tead o f on l y p r o d u -
c ing benef i ts , t h e exe rc i se o f a r i gh t may p r o d u c e hazards o r evi ls 
w h i c h ob l ige us t o de fend ourse lves . Many analyses o f t hese p r o -
b lems in t h e A n g l o - S a x o n t r a d i t i o n also t u r n o n th is pa radox , 
t h o u g h iden t i f ied w i t h t h e « r i s k -bene f i t » d ia lect ic t ha t , a c c o r d i n g 
t o Y v o n n e M. C r i p p s , is a lways i nvo l ved in t h e « t e c h n o l o g y o f 
genet ic eng ineer ing» 5. 

T h e f o l l o w i n g r e f l e c t i o n s a r e m a d e a t t e m p t i n g t o a v o i d t h e 
c a r b i d e o f p r e j u d i c e s against g e n e t i c r e s e a r c h as w e l l as t h e 
f r i v o l i t y o f b e l i e v i n g t h a t all t h e poss ib i l i t i e s i n t r o d u c e d by 
t h e s e sc ien t i f i c c o n q u e s t s m a y be rea l i zed w i t h o u t p r o b l e m s . 
Eschew ing t o t a l p e s s i m i s m and t o t a l o p t i m i s m , t h e y a re g r o u n -
d e d in r ea l i sm . 

B) T h e successful c o m p l e t i o n o f t h e human genet ic map , t h a t is, 
o f t h e c o m p l e t e ser ies o f i n s t r u c t i o n s f o r t h e c o n s t r u c t i o n o f a 
h u m a n being, and t h e poss ib i l i t y o f d i scove r i ng o u r o w n ind iv idual 
genet ic ident i t ies , apa r t f r o m t h e i r repe rcuss ions f o r genet ic m e 
d ic ine , obl iges us t o re f lec t , w i t h o u t fal l ing i n t o e i t h e r d o o m -
m o n g e r i n g o r naive o p t i m i s m , u p o n t h e i r s ignif icance f o r t h e idea 
o f h u m a n d ign i ty and t h e g rea t valúes such as f r e e d o m a t t h e 
h e a r t o f o u r c o n c e p t i o n o f m o d e r n po l i t i ca l and legal c u l t u r e . 

3 John Dewey Problems o f Men. Q u o t e is translated f r o m the Spanish ed i t ion 
£/ Hombre y sus problemas. Raidos. Buenos Ai res, 3 rd ed. 1967, p. 182. 
4 See the paper del ivered by Hans Mart ín Sass, «A Germán Point o f V iew» 
in Human Genome Project Ethics. Fundación BBV. Bilbao 1991, pp. 61 and ff. 
5 See Controlling Technology. Genetic Engineering and the Law. Praeger. N e w 
Y o r k 1980. 
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These genera l cons ide ra t i ons a re necessary be fo re tak ing up t h e 
sub ject o f Law and t h e H u m a n G e n o m e Pro jec t . 

W e shou ld begin by s t ipu la t ing w h a t is m e a n t by t h a t idea o f 
human d igni ty , as w e l l as by t h e d i f f e ren t meanings o f t h e w o r d 
f r e e d o m . 

1. H u m a n d ign i ty is t h e special c o n s i d e r a r o n m e r i t e d by h u m a n -
k ind o n t h e basis o f t h e r e c o g n i t i o n t h e r e i n o f several t ra i t s 
w h i c h c o n s t i t u t e t h e exp ress ion o f t h a t d ign i ty and at w h i c h 
all m o d e r n d iscourses in t h e rea lm o f legal, m o r a l and po l i -
t ical ph i losophy in tersect . H u m a n beings are capable o f c h o o s -
ing b e t w e e n d i f f e ren t o p t i o n s , o f reason ing, and o f c o n s t r u c t -
ing genera l concep ts , o f c o m m u n i c a t i n g w i t h f e l l o w humans, 
w i t h w h o m t h e y f o r m a dialogical c o m m u n i t y , and o f dec id ing 
u p o n life plans f o r achiev ing p len i tude and m o r a l a u t o n o m y . 
W h e n w e speak o f h u m a n d ign i ty , t h e r e f o r e , w e are cons i -
de r ing t h o s e fea tu res w h i c h d ist inguish humans f r o m o t h e r 
animáis as beings cha rac te r i zed by cho ices , reasons, d ia logue 
and purposes . In any case, t h o u g h i t may appear obv ious , w e 
m u s t r e m e m b e r t h a t t h e idea o f human d igni ty , l ike all t h e 
o t h e r ideas dea l t w i t h in t h e a rena o f m o r a l , po l i t ica l and 
legal cu l t u re , is a c o n s t r u c t i o n o f human t h o u g h t , l i nked w i t h 
t h e t r a i t w h i c h shapes t h e v e r y idea o f d igni ty , o u r capaci ty 
t o reason and t o c o n s t r u c t genera l concep tas 6. 

2. A s f o r f r e e d o m , r e f e r r i n g t o human f r e e d o m and its re la t i on 
w i t h t h e H u m a n G e n o m e P r o j e c t by i tsel f does n o t p r o v i d e 
t h e necessary e lemen ts f o r c o m p r e h e n s i o n , because t h e t e r m 
f r e e d o m is un ivoca l . W e m u s t pos i t a t least t h r e e senses: 
f r e e d o m o f cho lee , m o r a l f r e e d o m and social , po l i t ica l and 
ju ra l f r e e d o m . 

F r e e d o m o f cho ice is an an th ropo log i ca l fact o f t h e human c o n -
d i t i o n , d i f fe ren t ia t ing us f r o m o t h e r animal and p e r m i t t i n g us t o 
choose w h e n p r e s e n t e d w i t h va r ious a l te rna t ives o r d i s t i nc t pos-
sibi l i t ies. It is t h e t r a i t w h i c h led M a x Scheler t o say t h a t man is 
t h e on l y animal t h a t can say n o . A l s o k n o w n as ini t ial f r e e d o m 
o r psychologica l f r e e d o m , i t has been chal lenged by d e t e r m i n i s t 
o u t l o o k s , a l though human c u l t u r e has made i t o n e o f t h e axes o f 
its v e r y ex is tence , and o f t h e ex is tence o f h i s t o r y and mora l i t y . 

6 In this respect, the expl ici t recogni t ion of the jural valué o f the idea of 
human dignity is found in Judgement 53 of Ap r i l I I t h 1985 which decided on 
an appeal fo r rev iew as unconst i tut ional of the draft A c t re forming arricie 417 
bis of the Cr iminal C o d e (legal g round n.0 8) in connect ion w i t h art icle 10 
of the 1978 Cons t i tu t ion , and in assorted International texts f r o m the Uni ted 
Nat ions Declarat ion of 1948 t o the 1966 Covenants in application of the 
Declarat ion. 
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Reject ing human f r e e d o m o f cho i ce w o u l d u n d e r m i n e t h e g rea t 
edi f ice o f t h o u g h t o n h u m a n k i n d and o n soc ie ty . 

M o r a l f r e e d o m o r m o r a l a u t o n o m y o r i ndependence , is t h e p r o 
duc t , t h e goa l , o f t h e f r e e d o m w h i c h issues f r o m psycholog ica l 
f r e e d o m and w h i c h consists o f t h e f ree se lec t ion o f l ife plans, o f 
s t rategies f o r t h e pu rsu i t o f happiness, o r , p u t in a m o r e t r a d i -
t iona l way , t h e a d o p t i o n o f ideáis o f goodness o r o f v i r t u e as t h e 
p r i va te m o r a l i t y o f each ind iv idual . I t is perhaps t h e u t o p i a o f t h e 
human c o n d i t i o n . M o r a l f r e e d o m is t h e consequence o f f r ee w i l l 
exe rc i sed in socia l , po l i t i ca l and legal c o n d i t i o n s favou r i ng t h e 
n o r m a l exe rc i se o f o u r f r e e d o m o f cho ice . 

These t w o n o t i o n s o f f r e e d o m are inseparable. F r e e d o m o f c h o i 
ce w i t h o u t a goa l , t h a t is, w h i c h does n o t a im at t h e ach ievemen t 
o f m o r a l f r e e d o m , is cho ice f o r t h e sake o f cho ice , d e v o i d o f 
mean ing and leads t o scept ic ism and radical e th ica l sub jec t i v i sm. 
M o r a l f r e e d o m n o t based o n f ree w i l l impl ies s o m e t h i n g w e are 
ob l iged t o ach ieve because i t is m o r a l t r u t h and as t o w h i c h o u r 
o p i n i ó n is insigni f icant. W e may even have i t i m p o s e d o n us w i l l -
ingly, as seen in d o g m a t i s m and fundamenta l i sm 7. W h a t I cali t h e 
dynamics o f f r e e d o m is t h a t o p e n c o m m u n i c a t i o n w h i c h leads 
f r o m f r e e d o m o f cho ice t o m o r a l f r e e d o m . W e may say t h a t i t 
is t h e pa th o f m o r a l i t y and t h a t is co inc ides w i t h t h e t r a i t s w h i c h 
con f igu re h u m a n d ign i ty : t h e capaci ty t o c h o o s e f r o m a m o n g va-
r ious o p t i o n s , capaci ty t o reason and c o m m u n i c a t e , and t h e ca
paci ty t o f o l l o w a pa th , a l i fe plan f o r achiev ing p len i tude . T h e 
a u t o n o m y - u n i v e r s a l i t y d ia lect ic requ i res m o r e o v e r t h a t such a life 
plan be accep ted by each sub jec t ( a u t o n o m y ) , w h i l e a t t h e same 
t i m e be ing suscept ib le o f g e n e r a l i z a r o n , as an o p t i o n w h i c h c o u l d 
b e c o m e a genera l l aw (un iversa l iza t ion) . In these t w o n o t i o n s w e 
are n o t c o n t e m p l a t i n g jura l d imens ions o f f r e e d o m bu t , as w e 
shall see, n o t i o n s w h i c h are indispensable f o r a p r o p e r c o n c e p t i o n 
o f law and f o r a d o p t i n g a s tance o n Law and t h e H u m a n G e n o m e 
Pro jec t . 

If w e c o u l d iso la te t h e m in a l abo ra to r y , l ike b io log is ts o r phys i -
cists, t h a t is, if t h e y w e r e possib le w i t h o u t soc ie ta l l i fe, w i t h o u t 
re la t ions w i t h o t h e r s , o u r t h i n k i n g w o u l d change radical ly , and w e 
cou ld t h e n perhaps dwe l l so le ly o n t h e eth ical aspects o f t h e 
passage f r o m in i t ia l f r e e d o m o r f r e e w i l l t o m o r a l f r e e d o m . 
H o w e v e r , as O r t e g a w o u l d say, man is made o f peop le l iv ing in 
soc ie ty , w h e r e such p h e n o m e n a as scarc i ty , l im i t ed a l t r u i s m , and 
human self ishness a re f o u n d , a long w i t h v io lence and p o w e r , t o 

7 For a m o r e extensiva t rea tment o f these arguments see my book Curso de 
derechos fundamentales. «I. Teor ía General . La l ibertad social, polít ica y jur íd i 
ca» [Social, polit ical and jural f reedom] . Eudema. Madr id 1992; pp. 184 t o 207, 
part icularly pp. 195 and ff. 
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ñame b u t s o m e o f t h e p h e n o m e n a t h a t m o s t i n t e r f e r e w i t h t h e 
dynamics o f f r e e d o m . Henee man's need f o r law 8. Legal-pol i t ica l 
social f r e e d o m is a lways f r e e d o m by means o f t h e ru le o f law. I t 
is t h e h ighest va lué o r t h e p r i nc ip ie cons t i t u t i ng , t o g e t h e r w i t h 
equal i ty , secu r i t y and so l idar i t y , t h e publ ic e th ics o f m o d e r n i t y 
i n c o r p o r a t e d i n t o social o rgan i za t i on t h r o u g h a C o n s t i t u t i o n , law 
o r judic ia l n o r m s . Its u l t íma te sense, w h i c h in a d e m o c r a t i c so -
c ie ty is c o n v e r t e d i n t o t h e a im o f publ ic p o w e r and t h e law, is 
t o make possib le t h e a t t a i n m e n t in soc ie ty o f m o r a l f r e e d o m , 
t h r o u g h t h e possib i l i ty o f t h e f ree , un fe t t e red exerc ise o f f r ee 
w i l l 9. I t is ju ra l ly c o n s t r u c t e d as a legal va lué o r p r inc ip ie and 
deve loped t h r o u g h f undamen ta l r ights and pr inc ip ies o f o rgan iza
t i o n , and c o n s t i t u t e s w h a t w e may cali legal ized pub l ic m o r a l i t y , 
w h i c h establ ishes as t h e law's cen t ra l m iss ion t h e o b j e c t i v e o f 
o rgan iz ing soc ie ty in such m a n n e r t h a t each ind iv idual can f ree l y 
choose his o r h e r p r íva te e th ics . I t is an i n s t r u m e n t a l f r e e d o m , 
med ia t ing b e t w e e n ini t ia l f r e e d o m and f inal f r e e d o m . 

C ) In a seminar deal ing w i t h legal aspeets o f t h e H u m a n G e n o 
m e Pro jec t , and specif ical ly w i t h «Man 's F r e e d o m and t h e H u m a n 
G e n o m e » , t h e d i s t i nc t i on w e have jus t made b e t w e e n t h e t h r e e 
d i f f e r e n t mean ings o f f r e e d o m w i l l be e x t r e m e l y usefu l . F o r 
t h o u g h t h e legal aspeets o f t h e g e n o m e p r o j e c t and t h e law w i l l 
t ake up t h e q u e s t i o n o f legal o r ju ra l f r e e d o m , w e m u s t p o n d e r 
its repe rcuss ions o n f r e e d o m o f cho lee and m o r a l l i be r t y , as t h e y 
ef fect t h e e q u i l i b r i u m o f t h e e n t i r e edif iee o f h u m a n i t y and h u m a n 
cu l t u re . In any case, i t w o u l d seem t h a t t h e i m p o r t a n e e o f t h e 
subjeet and its imp l i ca t ions f o r human d ign i ty and f r e e d o m , as 
w e l l as f o r coun t less o t h e r c o n c r e t e aspeets, w a r r a n t s t h e i n t e r -
v e n t i o n o f pos i t i ve law, and a legal -ph i losophica l r e f l ee t i on o n t h e 
m o r a l d imens ions w h i c h pos i t i ve law shou ld assume in o r d e r t o 
assure f r e e d o m o f research o n t h e H u m a n G e n o m e w i t h o u t caus-
ing h a r m t o t h e ind iv idual o r t o t h e co l lec t i ve . Such a re f l ee t i on 
m u s t be c o n d u c t e d f r o m t h e s t a n d p o i n t o f o u r cu l t u re ' s legal and 
eth ical t r a d i t i o n s , and n o t f r o m b io log ica l pos i t i ons o r by t h e 
pund i ts o f h u m a n genet ics . 

These are t h e t rad i t i ons w h i c h shou ld f rame t h e legal channels, t h e 
const ra in ts o n the r ights t o be p ro tee ted and t h e dut ies t o be 

8 In elassie explanations such as Hume's Treatise on Moráis o r modern ones 
like Har t 's on the concept of Law, it is these same problems wh ich explain 
the existence of Law. See Hume's De lo moral y otros ensayos [ O n Moráis and 
O t h e r Essays], C e n t r o de Estudios Const i tucionales, Madr id 1982, edi ted by 
Dalmacio Neg ro Pavón, th i rd sect ion « D e la justicia» [ O n just ice]. See Har t 
El Concepto de Derecho. Published in Spanish by Genaro Gar r ió . Editora Na 
cional. Méx ico 1990. 
9 See my address upon admission t o the Spanish Royal Academy o f Mora l 
and Political Sciences «Etica Pública y Derecho» [Public Ethics and the Law] . 
Madr id, Ap r i l I9 th 1993. 
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p e r f o r m e d . T h e y m u s t n o t d o so, howeve r , ignor ing science b u t by 
bear ing in m i n d its conquests , in this case t h e H u m a n G e n o m e 
P r o j e c t T h e y are n o t c o r p o r a t i s t rules f o r specialists. I t is n o t a 
quest ion o f sel f - regulat ion b u t ra the r o f applying general ethical , 
pol i t ical and legal c r i te r ia t o th is field. W h e n w e speak o f b ioeth ics 
in regard t o these issues, w e are adopt ing , perhaps inevitably at 
f i rs t , t he vista o f specialists w h o are t h e f i rs t t o b e c o m e aware o f 
t h e p r o b l e m and its larger impl icat ions and p o n d e r i t having regard 
t o t h e ethical issues t ha t c o n f r o n t t h e m . Yet, a lmos t f r o m the ve ry 
beginning, scientif ic d iscover ies, in this a se genet ic d iscover ies, af-
fec t non-scient ists, all people , and even humani ty as a co l lect ive. 
Thus , m o r e than o f b ioeth ics , w e mus t speak o f b io - law and b io -
r ights l0. T h e process w h i c h led t o t h e p r o d u c t i o n o f t h e a t o m 
b o m b a le r ted us t o t h e p rob lems inheren t in ceding such issues t o 
t h e scientif ic c o m m u n i t y and certa in ly te t he invisibi l i ty o f p o w e r . 
T h a t is w h y Y v o n n e M. C r i pps has w r i t t e n « t h e lessons o f t h e past 
help assure tha t in t he fu tu re the con t ro l o f new technologies is f i rmly 
situated in the competence o f those mos t affected by t hem» " . This 
requires polit ical act ion by the State th rough the law. 

Posi t ive law always t ra i l s d e v e l o p m e n t s , v e r y ra re ly an t ic ipa t ing 
t h e m . Thus , as w e a re st i l l in t h e v e r y ini t ia l stages - f o r n o t w i t h -
s tand ing its e n o r m o u s p rog ress t h e goals o f genet ic research have 
n o t ye t been a t ta ined - w e are in a lege ferenda stage, in w h i c h 
appl icable legal n o r m s have n o t y e t been Conso l idated l2. Th is is 
a g o o d s i tua t ion f o r t h e issue t o be addressed f r o m t h e s tand -
p o i n t o f t h e ph i l osophy o f law, o n t h e basis o f a suf f ic ient ly i n -
f o r m e d awareness o f t h e scient i f ic p r o b l e m s and t h e po in t s o f 
pos i t i ve law invo l ved . 

A l o n g these l ines, I base m y re f l ec t i on o n t h e re la t i on b e t w e e n 
f r e e d o m and t h e H u m a n G e n o m e p r o j e c t o n ce r ta in pos tu la tes 

10 See Sergio Moccia «¿Bioética o r Biodirr i to?» in Rivisti Italiana di Diriti e 
Procedura Penal, 1990; n.0 3 pp. 863 and ff. 
11 «Cont ro l l ing Technology...», op cit, p. 12 [Translat ion t o English of the 
author 's t ranslat ion t o Spanish]. Fu r row Johnson, Jost and Schwartz have 
w r i t t en along the same lines. 6/oeth/cs: Health Core, Law and Ethics; W e s t 
Publishing Co. , Saint Paul, Minnesota 1991. 
12 See the national papers on legislation regarding these issues presented in 
the seminar organized by the Law School o f the Universi ty o f Co imbra , June 
l i t h t o I 4 th 1992, sponsored by the European Commiss ion. Such legislation 
is a lmost nonexis tent in Denmark , Germany, Great Britain, France, Greece, 
Italy, Japan, Norway , Portugal, Spain, South Afr ica and Sweden, though there 
are laws on specific topics in Spain and interest ing bilis in France, the eventual 
fate of wh ich under the new centre-r ight government w e do no t know. O f 
interest is the w o r k charged by the French Prime Minister t o the Counci l o f 
State on December 19th 1986, wh ich can be found in «Science de la Vie. De 
l'Ethique au D r o i t » . La Documenta t ion Frangaise. No tes et Etudes Documen-
taires. Paris 1988. O n the specific subject of f i l iat ion, see Gilda Nicolau's 
L'influence des progrés de le genetique sur le droit de la filiation, Presses Univer-
sitaires de Bordeaux 1991. 
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w h i c h I accep t as conc lus ions o f o t h e r w o r k s and d o n o t p r e t e n d 
t o d e m ó n s t r a t e h e r e i n . 

1. A p e r s o n , each p e r s o n , is m u c h m o r e t han his o r he r o w n 
ind iv idual ized genet ic p r o j e c t , t h o u g h t h e la t te r is d i f f e ren t 
f r o m t h a t o f any o t h e r . T h a t is w h y James S. Gr iso l ía af f i rms 
t h a t «... ind iv idual expe r iences and perspec t ives c o n t i n u é t o 
have a decis ive i m p o r t a n c e in t h e f o r m a t i o n o f persona l i t y , 
a l t hough w i t h i n t h e cons t ra in t s imposed by genet ic i nhe r i t an -
ce...» I3. 

2. Gene t i c d e t e r m i n i s m , a sign o f t h e in f luence o f a D a r w i n i a n 
men ta l i t y equa t ing t h e p e r s o n w i t h his o r h e r genes in a k ind 
o f b io log ica l p r e d e s t i n a t i o n , is a false idea. I t per ta ins t o a jus 
naturale pe rspec t i ve w h i c h equates mank ind w i t h his na tu re . 
Regard ing d i f f e ren t ia ted social and racial g r o u p s as ca r r i e r s 
o f undes i rab le t r a i t s , such an o u t l o o k has b r o u g h t w i t h i t 
h o r r i b l e eugen ica l l y - ind ined po l i t i ca l dec is ions leading t o ge-
n o c i d e l4. 

3. G e n e t i c issues c a n n o t be a p p r o a c h e d f r o m an exc lus ive ly 
ind iv idual is t s tandpo in t . O n e c a n n o t speak o f «a pe rson 's ge
net ic i nhe r i t ance» igno r ing t h a t genet ic s t r u c t u r e ' s c o n n e c -
t i o n t o f u t u r e gene ra t i ons and t h a t ge rm- l i ne t h e r a p y can 
invo lve t r a n s m i t t a b l e mu ta t i ons . Henee , t h e r e ex is ts a un ique 
genet ic her i tage f o r each ind iv idual and a co l lec t i ve genet ic 
her i tage pe r ta in ing t o all m a n k i n d . In i ts regu la t i on o f these 
p r o b l e m s , pos i t i ve law m u s t t ake i n t o a c c o u n t t h e t e n s i ó n 
b e t w e e n t h e t w o valúes o f f r e e d o m and so l idar i t y w h i c h c o n -
nec t t h e m o s t persona l s t r u c t u r e s o f each ind iv idual w i t h t h e 
co l lec t i ve genet ic p o o l , w h i c h is a publ ic g o o d and in t r ins ica l ly 
l inked t o t h e idea o f t h e genera l i n te res t . 

4 . W i t h o u t i gno r i ng t h e dangers, c i t ed in p o i n t t w o above , o f 
genet ic d e t e r m i n i s m ' s unde r l y i ng pos tu la tes , t oday , w h e n t h e 
in f luence o f cap i ta l ism is decis ive, especial ly a f te r t h e co l lapse 
o f c o m m u n i s t reg imes in t h e f o r m e r Sov ie t b loc, t h e genu ine 
dangers ar is ing f r o m t h e eve r g r e a t e r k n o w l e d g e fu rn i shed 
by sc ience a re f o u n d in t h e w i d e n i n g d r i v e f o r p r i va t i za t ion 
and in t h e c o n t e m p l a r o n o f all p r o b l e m s f r o m t h e s t andpo in t 
o f t h e i r p r o f i t po ten t i a l . T h u s , t h e law m u s t give carefu l c o n 
s i d e r a r o n t o cons t ra i n t s w h i c h can p r e v e n t th is k n o w l e d g e 
f r o m be ing used neglect fu l ly o f t h e genera l i n te res t , on l y f o -

13 See his paper «Mankind in Search of Meaning» in the already cited Human 
Genome Project Ethics, pp. 183 and ff. 
14 See Bartha María Knoppers ' «L' integritá del pat r imonio genético: d i r i t to 
sogetivo o r d i r r i t o dell 'Umanitá?», Política del Diritto, X X I , n.0 2, June 1990, 
pp. 341 and ff. 
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cused o n pr íva te u t i l i za t ion and p r o f i t u n d e r a m a r k e t p l a c e 
«e th i cs» , p u t t i n g t h e p o w e r o f sc ience in t h e se rv i ce o f 
s t reng then ing e c o n o m i c p o w e r . 

5. H o w e v e r , a g o v e r n m e n t m o n o p o l y o f r ese a r c h c o u l d use 
t h e p o w e r o f sc ience t o e x p a n d po l i t i ca l p o w e r , p a r t i c u -
la r l y w h e r e such research is c o n d u c t e d invis ibly and n o t o u t 
in t h e o p e n . T h e d issemina t ion and publ ic awareness o f t h e 
H u m a n G e n o m e p r o g r a m , and o f t h e k n o w l e d g e ach ieved by 
t h e n e w genet ics genera l ly , cou ld c o u n t e r a c t th is t e n d e n c y o f 
all p o w e r t o avo id be ing l im i t ed . Educat ional w o r k o n t hese 
p r o b l e m s and t h e i r e th ica l , po l i t i ca l and legal d i m e n s i o n s 
w o u l d avo id t h e survival o f false my ths , p re jud ices , fears, 
insecur i t y , and also a v e r t e f fo r t s by scient i f ic p o w e r s , s tand ing 
a lone o r s u p p o r t e d by po l i t i ca l o r e c o n o m i c p o w e r s , t o be -
nef i t f r o m these gains in k n o w l e d g e t o t h e d e t r i m e n t o f t h e 
larger c i t i zenry 's r ights , t h a t is, o f f r e e d o m . 

D ) Free w i l l and m o r a l f r e e d o m a re af fected by t h e advances o f 
t h e H u m a n G e n o m e Pro jec t . T h e y r e q u i r e t h e ac t i on o f law, 
based o n ju ra l f r e e d o m , t o ra t iona l l y o rgan ize c o m m u n i c a t i o n , f i x 
t h e l imi ts , and d e t e r m i n e t h e áreas in w h i c h these d iscover ies 
may be used, by w h o m and w i t h w h a t requ is i tes and c o n d i t i o n s . 
A n d ju ra l f r e e d o m , w h i c h as w e ind ica ted ear l ie r is o rgan ized 
t h r o u g h in law i n t o f undamen ta l r ights and pr inc ip ies o f o rgan iza
r o n , is i tsel f a f fected by t h e H u m a n G e n o m e P r o j e c t and its 
imp l i ca t ions f o r such fundamenta l r ights as t h e r i gh t t o physical 
and m o r a l in tegr i t y , t o persona l and fami ly pr ivacy, t o sc ient i f ic 
p r o d u c t i o n , t h e r i gh t t o i n f o r m a t i o n , t o an e d u c a t i o n , e tc . 

Thus w h e n t h e sub jec t o f «man 's f r e e d o m and t h e h u m a n g e n o 
m e » is ra ised, w e see f r e e d o m as ju ra l f r e e d o m , b u t a t t w o 
d i f f e ren t levéis: f i rs t , i nd i rec t l y t h r o u g h t h e p r i s m o f m o r a l i t y , o f 
t h e d ia lect ic b e t w e e n f r ee w i l l and m o r a l f r e e d o m ; s e c o n d , d i -
rec t l y t h r o u g h t h e p r i m o f legali ty, a l though he re t o o t h e essent ial 
issue is t h e p r o t e c t i o n o f m o r a l i t y , o f t h e f r e e d o m t o c h o o s e l i fe 
plans. S ta r t ing w i t h t h e r e c o g n i t i o n and Ident i f i ca t ion o f its p o t e n -
t ia l r isks, so t h a t w e may b e t t e r ave r t t h e m , w e s tudy t h e H u m a n 
G e n o m e P r o j e c t f r o m t h e s t andpo in t o f m o r a l i t y - o r l ega l i t y - and 
o f socia l , po l i t i ca l and jura l f r e e d o m . In t h e f i r s t case t h e p r o j e c t 
t o u c h e s o n human d ign i ty d i rec t l y , and , in t h e second , o n t h e 
ru les o f law w h i c h p r o t e c t i t . 

I . P o n d e r i n g t h e H u m a n G e n o m e Pro jec t ' s imp l i ca t ions f o r f r e e 
w i l l o r f r e e d o m o f c h o l e e calis t o m i n d t w o p r o b l e m s : 
guaran tee ing f r e e w i l l versus genet ic -based d e t e r m i n i s m , and 
l im i t i ng t h e f r e e d o m t o choose in s o m e scient i f ic avenues 
made possib le by genet ic advances. 
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G e n e t i c man ipu la t i ons w h i c h make i t possib le t o o r i e n t h u 
man b e h a v i o u r a re a t ransgress ion o f f r ee w i l l and shou ld be 
p r o h i b i t e d , because t h e y i n t e r vene a t t h e s ta r t i ng p o i n t o f 
m o r a l i t y , c o n v e r t i n g h u m a n beings i n t o th ings. H e r e , t h e need 
f o r l aw seems q u i t e c lear he re , as does t h e inadequacy o f an 
exc lus i ve ! / e th ica l a p p r o a c h . T h e in te res ts o f t h i r d par t ies a re 
a f fec ted, as is t h e genera l i n te res t , seen as a specif ic o u t -
g r o w t h o f mank ind ' s f r ee w i l l . 

T o be specif ic, in o u r cons t i t u t i ona l sys tem th is legal p r o t e c -
t i o n is ach ieved t h r o u g h a r t i c le 15 o f t h e Spanish C o n s t i t u -
t i o n , w h i c h p r o t e c t s t h e r i gh t t o m o r a l i n teg r i t y and p r o h i b i t s 
i nhuman o r degrad ing t r e a t m e n t . T a k e a hypo the t i ca l , and 
h i t h e r t o academic , case w h e r e a scient i f ic p r o j e c t a l te rs f r e e 
w i l l . Faced w i t h t h e negat ive r eac t i on such an e f f o r t w o u l d 
g e n é r a t e - f r o m t h e sc ient i f ic c o m m u n i t y , po l i t i ca l p o w e r , 
p ressu re g r o u p s , o r o f w h a t e v e r o r i g i n - t h e S u p r e m e C o u r t 
( f i l l ing in f o r t h e o r d i n a r y c o u r t s w h i c h w o u l d be first cal led 
u p o n t o hear t h e issue) w o u l d f ind i t easy t o c o n s t r u c t a 
legal a r g u m e n t jus t i fy ing t h e p r o h i b i t i o n o f resea rch , t es t i ng 
o r e x p e r i m e n t a r o n w i t h h u m a n beings possib ly invo lv ing f u r t -
he r l im i ta t i ons o n in te l lec tua l , l abou r o r social cons t ra i n t s . 

Th is l ine o f a r g u m e n t w o u l d f i nd add i t i ona l s u p p o r t in t h e 
w h o l e o f a r t i c le 10.1 o f t h e C o n s t i t u t i o n , pa r t i cu la r l y in its 
re fe rences t o t h e f r e e d e v e l o p m e n t o f man 's pe rsona l i t y and 
human d ign i ty as essent ial t o po l i t i ca l o r d e r and social peace. 

C o n t i n u i n g w i t h t h e hypo the t i ca l case, w e c o u l d also c o m e 
across a p e r s o n w h o w i l l i ng ly v o l u n t e e r s t o par t i c ípa te in 
such e x p e r i m e n t s a imed a t d i scove r i ng t h e e x t e n t t o w h i c h 
f r ee w i l l is c o n d i t i o n e d . T h e law w o u l d have t o address such 
a case a t several d i f f e ren t levéis. 

a) F i rs t , w e m u s t c o n s i d e r w h e t h e r t h e law shou ld a l l o w 
t h e f r e e d isposal by t h e sub jec t o f his f r ee w i l l and accep t 
t h a t he vo l un ta r i l y s u b m i t t o sc ient i f ic e x p e r i m e n t s w h i c h 
c o u l d c o m p l e t e l y o r pa r t l y d e t e r m i n e his behav iou r . In 
th is case, t h e a n s w e r w i l l d e p e n d o n t h e p o s i t i o n a d o p -
t e d w i t h r espec t t o t h e r i gh t t o l i fe. If t h e r i gh t t o life is 
be l ieved t o inc lude t h e poss ib i l i ty o f d ispos ing o f one 's 
o w n life - l ega l s u i c i d e - i t w o u l d be cons i s ten t t o u p h o l d 
t h a t t h e p e r s o n may d ispose o f c o m p o n e n t aspects o f 
his pe rsona l i t y , such as m o r a l in tegr i t y , w h i c h is l ife's 
e x p r e s s i o n and consequence . T h e par t ia l su ic ide imp l i c i t 
in v o l u n t a r y submiss ion t o t h e loss o f s o m e o r all o f 
one 's f r e e w i l l w o u l d thus be acceptab le . If, o n t h e c o n -
t r a r y , t h e r i gh t t o life is n o t he ld t o p e r m i t d ispos ing o f 
one ' s o w n l i fe, b u t o n l y o f p r o t e c t i n g and assur ing i t , a 
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p r o t e c t i o n i s t p o s i t i o n w o u l d be a d o p t e d and cl in ical ex -
p e r i m e n t s o f th is k ind w o u l d be p r o h i b i t e d . I c o n s i d e r 
t h e second response t o be m o r e reasonable . 

b) W e m u s t second ly address t h e s i tua t ion o f t h o s e pe r -
sons w h o a re n o t capable o f g iv ing f ree consen t , and 
even less so if med ia ted by a p r i ce , because t h e y a re 
p r i sone rs , o f p o o r fami l ies, l ive in i m p o v e r i s h e d c o u n -
t r i es , a re sub jec ted t o s o m e s o r t o f m i l i t a r y o r po l i t i ca l 
d i sc ip l i ne , e t c . T h e law m u s t be v i g o r o u s in i ts p r o h i -
b i t i on o f u n i n f o r m e d consen t . 

c) T h i r d l y , t h e p r o b l e m t ranscends ind iv idual cases and t o u -
ches f u t u r e gene ra t i ons w h e n t h e man ipu la t i on c o n s e n -
t e d t o does n o t on íy affects t h e e x p e r i m e n t a l sub jec t 
w h o gave t h a t c o n s e n t b u t is also t r a n s m i t t e d t o t h e his 
o r h e r descendants . In th is case t h e p r inc ip ie o f so l i da r i t y 
and a r g u m e n t s based o n t h e imposs ib i l i t y o f accep t ing 
d e t e r m i n a n t s t o w h i c h c o n s e n t has n o t been f ree ly g iven 
shou ld c o m p e l t h e e n a c t m e n t o f laws t o p r o h i b i t c o n s e n t 
w h i c h br ings o n such consequences . Th is case rep resen ts 
a qua l i ta t ive leap, because w e are n o longer faced w i t h a 
possib le excess ive use o f a pe rsona l r igh t , b u t r a t h e r a 
dec is ión af fect ing t h e e n t i r e co l lec t i ve , humank ind ' s ge-
net ic her i tage. 

In these t h r e e cases in w h i c h w e have c o n f r o n t e d t h e 
g e n o m e p r o j e c t w i t h f r e e w i l l , t h e p r o b l e m s raised ail 
p o i n t t o t h e ind ispensable need f o r t h e c i t i zen ry as a 
w h o l e t o be adequate ly i n f o r m e d . H e r e , t h e H u m a n G e 
n o m e Pro jec t ' s fa r - reach ing imp l i ca t ions b r i ng i n t o play 
ce r ta in o íd d e m o n s , e r s t w h i l e foes o f t h e ru le o f law: t h e 
ideas o f na t iona l de fence and publ ic secu r i t y as s o m e t i -
mes w i e l d e d t o just i fy lack o f t r anspa rency and t h e ab-
sence o f adequa te d isc losure . Ce r ta i n l y , de ta i led I n f o r m a 
t i o n c a n f a v o u r i n d u s t r i a l e s p i o n a g e a n d p r i v a t e 
c o r p o r a t i o n s w o r k i n g in th is f ie ld a re n o t b o u n d by t h e 
d u t y t o i n f o r m , o r a t least n o t t o t h e e x t e n t e x p e c t e d 
o f publ ic au tho r i t i e s . W e may never the less p u t f o r w a r d 
t h e idea t h a t in t h e face o f these scient i f ic advances a 
gua ran teed r i gh t t o re l iab le I n f o r m a t i o n is o n e o f t h e f i r s t 
legally p r o t e c t e d r e q u i r e m e n t s o f m o r a l i t y and legali ty. 
H e r e t h e p rov i s i ons o f a r t i c le 2 0 - I d o f t h e Spanish C o n s -
t i t u t i o n e n t e r i n t o c o n s i d e r a r o n . 

2 . En te r ing n o w i n t o t h e g e n o m e p ro jec t ' s poss ib le co l l i s ion 
w i t h m o r a l f r e e d o m , t h e hypo thes is t o we igh is w h e t h e r o n 
t h e basis o f t h e k n o w l e d g e a t ta ined by th is research a single 
m o r a l c o n c e p t i o n can be p resen ted as t h e on l y t r u t h o r 
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w h e t h e r human beings can be d ives ted o f t h e essential c o n -
d i t i o n o f t h e i r d ign i ty : t h e i r m o r a l capaci ty, ques t f o r a u t o -
n o m y , o r m o r a l I ndependence . If i t Is poss ib le t h a t Hux ley ' s 
« B r a v e N e w W o r l d » , t i t l e d « U n M u n d o Fel iz» [ H a p p y 
W o r l d ] In t h e Spanish v e r s i ó n l5, c o u l d p r o d u c e beings m o -
ral ly gu ided by a t r u t h i m p o s e d o n t h e m , research leading t o 
such ends shou ld be p r o h i b i t e d because i t f r ac tu res t h e dyna-
mics o f m o r a l i t y , t h a t ha l lmark o f human d ign i ty . If such a 
d e v e l o p m e n t w e r e actual ly t o c o m e a b o u t th is w o u l d be a 
d i f f e ren t w o r l d , mank ind w o u l d be d i f fe ren t , and human i t y as 
an e n t e r p r i s e cu l tu ra l l y c o n s t r u c t e d t h r o u g h o u t t h e c o u r s e 
o f h is tory w o u l d be r u p t u r e d . H e r e t o o the search f o r suppo r t 
in the legal imperat ives o f jural f r e e d o m may be g rounded in 
ar t ic le 10-1 o f t h e C o n s t i t u t i o n and its c o n c e p t i o n o f d ign i ty 
and t h e f r ee d e v e l o p m e n t o f persona l i t y , as f ounda t i ons o f 
publ ic o r d e r and social peace, and in a r t i c le I5 's r e fe rence 
t o m o r a l i n teg r i t y . A t t e n t i o n m u s t be cal led in th is case and 
t h a t o f man ipu la t ions o f f r ee w i l l t o t h e imposs ib i l i t y o f c o m -
ply ing w i t h t h e c o n s t i t u t i o n a l mánda te o n t h e aims o f educa-
t i o n , w h i c h a r t i c le 27 -2 lays d o w n as cons is t ing o f «...the fu l l 
d e v e l o p m e n t o f h u m a n personal i ty . . .» . 

A s tudy o f t h e Un iversa l D e c l a r a t i o n o f H u m a n Rights and t h e 
In te rna t iona l t rea t ies and ag reemen ts t h e r e o n ra t i f ied by Spain, 
w h i c h pu rsuan t t o a r t i c le 10-2 o f t h e Spanish C o n s t i t u t i o n are t o 
serve as gu ide l ine w h e n i n t e r p r e t i n g r ights , w i l l c lear ly s h o w t h a t 
these t e x t s a re l i kew ise fundamen ta l l y g r o u n d e d in human d ign i ty 
and in a dynamic o f f r e e d o m w h i c h a l l ows human beings t h e i r 
in tegra l d e v e l o p m e n t as pe rsons . Thus t h e Preamble and ar t ic les 
1 ,6 , 12, 8, and 26.1 o f t h e U n i t e d N a t i o n s D e c l a r a t i o n , ar t ic les 
8 and 9-1 o f t h e Eu ropean C o n v e n t i o n , and a r t i c le 2 o f t h e f i r s t 
p r o t o c o l , t o c i te s o m e examp les w h i c h c o u l d be readi ly m u l t i -
p l ied, u n d e r s c o r e these t e x t s ' ph i losoph ica l c o n c u r r e n c e w i t h t h e 
idea o f h u m a n d i g n i t y a n d m o r a l i t y as has been d e s c r i b e d 
here in l6. 

W h e n , in s u m m a r y , t h e dynamics o f l i be r t y are j eopa rd i zed , w h e n 
t h e m o r a l i t y w h i c h is o n e o f t h e m o s t e m i n e n t and meaningfu l 
express ions o f human d ign i ty is endangered , t h e law m u s t be set 
i n t o ac t i on . T h e law m u s t p r o h i b i t research w h i c h impacts o n t h e 
s ta r t ing p o i n t - t h a t is, o r i e n t i n g o r man ipu la t ing f ree w i l l - as w e l l 
as t h a t w h i c h acts o n t h e e n d p o i n t - t h a t is, pa r t l y o r t o ta l l y 

15 Huxley t o o k the t i t le of his book f rom a passage in Shakespeare's «The 
Tempest»; when Mirando, w h o had never seen any human beings o the r than 
his father and Fernando, sees the band of men brought t o the island by the 
s to rm and exclaims « O , wonde r ! H o w goodly creatures are there here! H o w 
Beauteous mankind is! 0 brave new world, that has such people in it...!». 
16 See these texts in Derecho positivo de ¡os seres humanos, edited by Peces-
Barba, H ie r ro , Iñiguez de Onzoño , and Llamas. Debate. Madrid 1987. 
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rep lac ing m o r a l i ndependence o r f r e e d o m w i t h t h e sc ient is ts ' o w n 
m o r a l i t y o r , m o r e t o t h e po in t , w i t h t h e m o r a l i t y o f t h e e c o n o m i c 
o r po l i t i ca l p o w e r beh ind such research . 

E) W e have seen t h e way in w h i c h ce r ta in lines o f genet ic r e 
search can af fect f r e e d o m o f cho ice and m o r a l f r e e d o m , and h o w 
law m u s t ac t t o p r e v e n t such evils, laying d o w n t h e l imi ts o f t h e 
benef i ts scient i f ic e n t e r p r i s e can p r o v i d e . In reach ing these c o n -
c lus ions o f a legal -ph i losophica l na tu re , o n e o f m y c r l t e r i a o f r e -
fe rence has been publ ic e th ics as conce i ved in t h e m o d e r n age, 
based o n t h e idea o f human d ign i ty and its ju ra l cod i f i ca t i on i n t o 
fundamenta l r ights and pr inc ip ies o f o rgan iza t ion . I t is n o w t i m e 
t o apply these genera l c r i t e r i a t o t h e o rgan iza t i on o f social l i fe 
based o n t h e c o n c e p t o f ju ra l f r e e d o m . C e r t a i n l y o t h e r legal 
sciences such as admin i s t ra t i ve , c iv i l , c r im ina l o r l abou r law have 
bear ing o n t h e issues raised by t h e H u m a n G e n o m e p r o j e c t , b u t 
t h e y shou ld a lways main ta in th is perspec t i ve as a c o r e re fe rence . 
T h e reason ing o f t h e French Conse i l d 'E ta t is p r e m i s e d o n t h e 
insuf f ic iency o f eth ica l r e f l ec t i on : «...ethics, w h i c h rema ins o b -
v ious ly necessary is n o t suf f ic ient . Legal n o r m s and i ns t i t u t i ons 
a re indispensable f o r deduc ing t h e n e w p r o c e d u r e s ' consequences 
w i t h respec t t o f i l i a t ion o r f o r avo id ing de r i va t i ons such as genet ic 
manipulat ions. . .» I7. In t h e o p i n i ó n o f t h e m e m b e r s o f t h e nucleus 
o f t h e F rench C o n s e i l d 'Etat , a m í n i m u m publ ic o r d e r is t o be 
establ ished in a g r e e m e n t w i t h w h a t I have he re in cal led publ ic 
e th ics, re la ted t o t h e « jura l idea o f man at t h e end o f 2 0 t h c e n -
t u r y » . T h e y w o u l d have i t based o n t h e f o l l o w i n g pr inc ip ies : t h e 
ind iv is ib i l i ty o f b o d y and sp i r i t , inv io lab i l i ty o f t h e b o d y w i t h o u t 
t h e c o n s e n t o f t h e p e r s o n , inal ienabi l i ty o f t h e body , w h i c h is n o t 
sub jec t t o c o m m e r c e l8. 

W i t h i n t h e f r a m e w o r k o f th is de l i be ra t i on , w h i c h c a n n o t be ex -
haust ive, t h e f o l l o w i n g re f lec t ions a t least s t r i ke m e t o be neces
sary. 

/. A reflection on the manner of incorporating these 
issues into positive law 

In my o p i n i ó n i t w o u l d be a p p r o p r i a t e t o cons ide r a law spec i -
f ically regu la t ing all aspects o f science and research w h i c h c o u l d 
j eopa rd i ze ju ra l f r e e d o m and its mater ia l i za t ion in f undamen ta l 
r ights and pr inc ip ies o f o rgan iza t ion . In Spain t h e r i gh t t o physical 
and m o r a l i n teg r i t y as guaran teed in a r t i c le 15 o f t h e C o n s t i t u -

17 See «De l'Ethique au D r o i t » ; see note 12. 
18 Ibid. pp. 15 t o 18. They wi l l centre the study w i t h these principies on 
three aspects: scientific in tervent ion on human beings; human procreat ion , 
assisted procreat ion , prenatal diagnostics, and the use of human embryos; and 
the legal f ramework . 
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t i ona l p r o v i d e s g r o u n d s f o r p r o t e c t i n g all d imens ions o f such 
r ights w i t h measures su i ted t o t h e f ie ld , w i t h pa r t i cu la r rega rd t o 
advances in gene t i c research t h o u g h n o t p r o m p t e d so le ly by these 
d e v e l o p m e n t s ( o t h e r k i n d r e d p r o b l e m s such as cl in ical t es t i ng and 
t ransp lan ts c o u l d be i n c o r p o r a t e d as w e l l ) . I t seems m o r e pos i t i ve 
t o a d o p t th is a p p r o a c h than t o t ake up these issues as cons t ra in t s 
o n t h e f r e e d o m t o research laid d o w n in a r t i c le 2 0 - I b , f o r m u l a t e d 
as t h e r i gh t t o sc ient i f ic p r o d u c t i o n . 

A s t h e issue is o n e o f regu la t ing a c o n s t i t u t i o n a i (and henee f u n 
damenta l ) r igh t , such regu la t i on m u s t be b r o u g h t a b o u t by means 
o f an A c t o f Par l i ament and m o r e o v e r , as t h e r i gh t i nvo lved is a 
f undamen ta l r i gh t w i t h i n t h e mean ing o f a r t i c le 81-1 o f t h e C o n s -
t i t u t i o n , by an O r g a n i c Law, a l t hough t h e A c t i tself c o u l d set o u t 
w h i c h sec t ions t h e r e o f a re classif ied as o r d i n a r y f o r pu rposes o f 
t h e i r a m e n d m e n t by such p r o c e d u r e . 

A genera l legal f r a m e w o r k is needed in o r d e r t o avo id all issues 
be ing ra ised as specif ic instances o f case- law, f o r t h e l a t t e r r e q u i -
res t h e passage o f m u c h t i m e b e f o r e i t can ach ieve an in tegra l 
o v e r v i e w and p i vo ts o n t h e i n t e r p r e t a t i o n o f laws, w i t h t h e a t -
t e n d a n t r isks o f legal unce r t a i n t y . O b v i o u s l y , specif ic cases w o u l d 
sti l l have t o be dec ided u p o n and t h e r e w i l l be many d i f f icu l t 
issues t o un rave l , b u t t h e r e w o u l d be a genera l law t h a t c o u l d 
serve as a cen t ra l r e fe rence l9. 

A l t h o u g h o t h e r f undamen ta l r ights such as t h e r i gh t t o pe rsona l 
and fami ly pr ivacy, ideo log ica l f r e e d o m , and f r e e d o m o f research 
may be i nvo l ved , i t seems a p p r o p r i a t e t o g r o u n d d iscuss ion o f 
these issues in t h e r i gh t t o physical and m o r a l i n teg r i t y , t aken t o 
c o m p r e h e n d t h e r i gh t t o t h e i n teg r i t y o f one 's genet ic i nhe r i t ance , 
w i t h any m o d i f i c a t i o n t h e r e o f r equ i r i ng jus t i f i ca t ion . Th is p r e -
f e rence f o r O r g a n i c Laws natura l l y entai ls accep t ing a n o r m a t i v e 
h ie ra rchy in these m a t t e r s , w h i c h m u s t o f c o u r s e be c o m p l e t e d 
by adm in i s t r a t i ve n o r m s regu la t ing t h e f unc t i on i ng o f publ ic b o -
dies, such as t h e H e a l t h A d v i s o r y Boa rd o r a poss ib le N a t i o n a l 
C o m m i t t e e o n Ethics, and by t h e j udgemen ts and legal d o c t r i n e 
p r o d u c e d by judges, w h a t is k n o w n as case- law o r bench legisla
r o n . 

19 In the in t roduc t ion t o the French Conseil d'Etat's «De l'Ethique au D r o i t » 
re fer red t o earl ier, legislation is pre fer red over «...other procedures f o r ela-
borat ing law, custom, usage, such as that which applies in centres f o r the 
study and conservat ion of sperm, o r case law...» (p. 14). It is an author i ta t ive 
posi t ion and in agreement w i t h wha t I advócate herein. Cr ist ian Byk, in his 
paper «Lessons f r o m the Past: Projects fo r the Future. The Human Genome 
Project and Social Con t rac t : A n Approach of Legal Policy» published in Human 
Genome Project Ethics argües along the same lines when he w r i t e «...the cour ts 
are i l l-suited t o resolve all the questions in the con tex t o f exist ing law and 
the con t ro l o f exper imenta t ion can no t be accomplished by cour ts w i t h o u t 
any specific legal reference...» (p. 381). 
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2. Different aspects of the protection of fundamental 
ríghts 

T h e law shou ld first d íc ta te t h a t t h e r e m u s t be n o c o n t r a d i c t í o n s 
b e t w e e n th is cen t ra l r i gh t t o physical and m o r a l i n teg r i t y , u n d e r s -
t o o d as t h e i n teg r i t y o f t h e each indiv idual pe rson 's genet ic inhe-
r i tance , and t h e p r e s e r v a t i o n o f human i ty ' s co l l ec t i ve genet ic he -
r i tage o r p o o l . Th is is t h e i n teg ra t i on o f t h e pr inc ip ies o f f r e e d o m 
and so l idar i ty . 

W i t h such a dec la ra t i on as a s ta r t i ng po in t , a t t e n t i o n shou ld t h e n 
be focused o n t h e m o s t i m p o r t a n t aspects t o be pu rsued by t h e 
law in p r o t e c t i n g th is ind iv idual r i gh t t o one 's o w n genet ic i nhe -
r i tance20. 

- T h e r igh t t h a t n o gene a l t e ra t i on be p e r f o r m e d w i t h o u t a u t h o -
r i za t i on by t h e p e r s o n c o n c e r n e d o r his o r h e r legally m a n d a t e d 
rep resen ta t i ve if t h e p e r s o n is incapac i ta ted. Th is r i gh t c o u l d be 
r e s t r i c t e d by a u t h o r i t y o f t h e c o u r t s w h e r e gene t h e r a p y t r e a t 
m e n t o f a disease m i g h t avo id its t ransmiss ion t o t h e pe rson ' s 
o f fspr ing . 

- T h e r i gh t t o suf f ic ient i n f o r m a t i o n a b o u t t h e reasons f o r and 
consequence o f a genet ic i n t e r v e n t i o n , and as t o t h e poss ib i l i ty 
o f its effects be ing passed o n t o t h e pe rson ' s descendants . Th is 
r i gh t shall t ake t h e f o r m o f a f o r m a l p r o t o c o l s ta t ing t h e i n fo r 
m a t i o n w h i c h m u s t be k n o w n , s igned by t h e i n f o r m i n g sc ient is t 
and , o f c o u r s e , by t h e p e r s o n c o n c e r n e d . 

- Respect f o r pr ivacy and con f iden t ia l i t y so t h a t n o n e o f an ind i 
v i d u á i s genet ic da ta be d isc losed t o t h i r d par t ies w i t h o u t t h e 
pe rson 's consen t . Res t r i c t i ons o n th is r i gh t w i l l c o m e i n t o play 
w h e n k n o w l e d g e o f such data is essent ial t o t h e hea l th o r t o 

20 In Spain thus fár legal doct r ine has produced very few cont r ibut ions on 
this subject and I th ink none o f central impor tance f r o m the standpoint o f 
t he phi losophy of law. A m o n g these w e may ci te Enrique Ruiz Vadil los «La 
investigación científica y el Derecho . Especial consideración de la ingeniería 
genética» [Scientific research and the law. Special cons ide ra ron o f genetic 
engineering] in Revista General de Derecho, 1986, n.0 504, pp. 3645 and ff; 
Gonzalo Higuera's «Repercusiones legales de la biotecnología en la reproduc
c ión humana» [Legal repercussions o f b iotechnology f o r human rep roduc t ion ] 
in Revisto de la Facultad de Derecho y Ciencias Económicas; ICADE, Madr id 1968, 
pp. 41 and ff; Albín Eser's «Genét ica humana desde la perspectiva del De recho 
A lemán» [Human genetics f r o m the perspective o f Germán law] in Anuario de 
Derecho Penal y Ciencias Penales, 1985, n.0 38, vo lume II, pp. 347 and ff; A n t o n i o 
Cuerda Riezu's «Limites jur idico-penales de las nuevas técnicas genéticas» 
[Cr iminal- law l imits on the new genetic techniques] and « O t r a vez sobre 
nuevas técnicas genéticas y Derecho Penal» [ N e w genetic techniques and 
cr iminal law revisi ted] in Anuario de Derecho Penal y Ciencias Penales, 1989, vo l . 
II , pp. 413 and ff, and vo l . III pp. 703 and ff. 
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t h e respec t f o r t h e m o r a l o r physical i n teg r i t y o f a n o t h e r per -
son . 

- Each person 's r i gh t t o access t h e i r ind iv idual genet ic data u p o n 
reques t , w h e r e such data is o n r e c o r d a t an a u t h o r i z e d reg is t ry 
o r datábase. 

- A l l ac t ions in th is área shall be f ree o f charge t o t h e i n te res ted 
par ty . 

In add i t i on t o t h e f o r e g o i n g r ights w h i c h issue f r o m t h e cen t ra l 
r i gh t t o physical and m o r a l i n teg r i t y , t h e law shou ld con ta in p r o -
h ib i t ions o n publ ic o r pr íva te genet ic research pract ices w h i c h a r e 
c o n t r a r y t o t h a t r igh t , t h a t is, t o t h e in teg r i t y o f ind iv idual genet ic 
i nher i tance and, a t t i m e s , o f human i ty ' s genet ic p o o l . These w o u l d 
inc lude p r o h i b i t i o n s o n : 

- M i l i t a ry o r repress ive uses o f genet ic I n f o r m a t i o n and o n any 
s tate plan o r p r o g r a m m e designed t o affect t h e genet ic i n teg r i t y 
o f indiv iduáis and t h e i r p rogeny , o r , w h e r e such is possib le, t o 
a l te r e lemen ts o f human i t y ' s co l l ec t i ve genet ic map. 

- Gene t i c man ipu la t i on o f incapac i ta ted, physical ly o r psycho log i -
cally hand icapped peop le , o r o t h e r persons having d im in i shed 
capaci ty t o exe rc i se t h e i r f r e e d o m o f cho i ce in such rega rd 
(deta inees, p r i sone rs , t h e p o o r , t h e ill o r p regnan t w o m e n ) . 

- G e n e t i c research leading t o genet ic man ipu la t ions devo id o f 
scient i f ic i n t e res t ( e x t r a u t e r i n e d e v e l o p m e n t o f t h e e m b r y o and 
fe tus , o r r e p r o d u c t i o n f r o m a single un fe r t i l i zed female gamete , 
t h a t is, based o n a single genet ic her i tage, o r r e p r o d u c t i o n o f 
ident ica l o rgan isms by d i s t i nc t means) . 

- Eugenics based o n t h e sex o f t h e fe tus. 

- Gene t i c research i n te r f e r i ng w i t h a person 's f ree w i l l and m o r a l 
f r e e d o m . 

3. Application of the principies of the organization of 
power and law to further the effectiveness of jural 
freedom and an efficacious protection of the right 
to physical and moral integrity 

Th is sec t ion w i l l suggest t h o s e spheres o f t h e o rgan iza t ion o f 
p o w e r and o f law w h i c h insofar as c o n c e r n s t h e H u m a n G e n o m e 
P ro jec t shou ld con ta i n ce r ta in pr inc ip ies o f o rgan iza t ion a imed a t 
guaran tee ing t h e ju ra l f r e e d o m o f t h e c i t i zenry . H e r e w e can p o i n t 
t o t h e f o l l o w i n g as measures w h i c h shou ld be t a k e n : 
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- A g o v e r n m e n t w a t c h d o g b o d y shou ld be appo in ted t o ove rsee 
t h e f unc t l on l ng o f t h e publ ic serv ices w i t h respons ib i l i t ies in th is 
área. 

- A Na t i ona l C o m m i t t e e o n Ethics shou ld be a p p o i n t e d , o r t h e 
Hea l th A d v i s o r y B o a r d shou ld be charged w i t h t h e f u n c t i o n o f 
d r a w i n g a t t e n t i o n t o t h o s e e m e r g e n t eth ica l p r o b l e m s n o t y e t 
c lear ly addressed by t h e O r g a n i c Law here in p r o p o s e d o r by 
o r d i n a r y c o u r t case- law o r C o n s t i t u t i o n a l C o u r t j u r i s p r u d e n c e . 
Th is task o f med ia t i ng in t h e de f in i t i on o f d i f f icu l t n e w issues 
cou ld serve t o gu ide sc ient is ts, avo id conf l ic ts , he lp p r o v i d e 
c o u r t s w i t h c r i t e r i a f o r t h e i r j udgemen ts , and also suggest n e w 
áreas in need o f legal regu la t i on . 

- A p r o c e d u r e shou ld be establ ished f o r issuing an off ic ial ca ta lo 
gue l is t ing i ns t i t u t i ons and bod ies a u t h o r i z e d t o c o n d u c t genet ic 
r esea rch and s e t t i n g o u t t h e r e q u i s i t e c o n d i t i o n s f o r be ing 
g ran ted such a u t h o r i z a t i o n . 

- S e c r e c y shou ld be p r o h i b i t e d and t ranspa rency assured in g o 
v e r n m e n t bod ies and in t h e superv ised pr íva te o rgan iza t ions . 
Th is entai ls a gener ic t r anspa rency pr inc ip ie , l im i ted by r ights t o 
pr ivacy, assur ing t h a t research f indings a re universal ly avai lable. 

- T h e secondary l iabi l i ty o f c o m p e t e n t g o v e r n m e n t bod ies shou ld 
be set d o w n as a p r inc ip ie f o r cases w h e r e t h e en t i t y w i t h 
p r i m a r y l iabi l i ty f o r v io la t ing these r ights , o r f o r in f r ing ing t h e 
p r o h i b i t i o n s set d o w n in th is f ie ld , is inso lvent . In t h e case o f 
an en t i t y ac t ing w i t h o u t t h e necessary a u t h o r i z a t i o n , g o v e r n 
m e n t l iabi l i ty w o u l d ar ise f o r culpa in vigilando (negl igent e n f o r -
c e m e n t ) . 

4. Sanctions 

N o n e o f t h e p rov i s i ons o f t h e p r o p o s e d O r g a n i c Law w e have 
r e f e r r e d t o m a k e sense ñ o r can t h e i r ef fect iveness be guaran teed 
w i t h o u t se t t ing o u t sanct ions f o r t h e v io la t i ons de f ined t h e r e -
under . 

- T h e r e non -c r im ina l in f rac t ions o c c u r t h e r e exists t h e possib i l i ty 
o f p r o c e e d i n g against t h e resea rche r o r p r o m o t e r o n t h e basis 
o f t h e i r civi l l iabi l i ty. 

- D isc ip l inary sanct ions may ar ise w h e n t h e persons Hable f o r t h e 
in f rac t ions a re u n d e r some c o r p o r a t e d isc ip l ine, e.g. as m e m -
bers o f a p ro fess iona l assoc ia t ion o r publ ic emp loyees sub jec t 
t o a civ i l serv ice s ta tu te . Th i s requ i res t h a t t h e c o r p o r a t i o n s 
i nvo l ved , and t h e civ i l serv ice s ta tue, address t h e effects o n t h e i r 
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respec t i ve p ro fess ions o f t h e r ights and p r o h i b i t i o n s set o u t 
u n d e r o u r p r o p o s e d O r g a n i c Law. 

- Penal sanc t ions shou ld be o f t w o s o r t s . T h e f i r s t shou ld pun ish 
ac t ions t a k e n in áreas p r o h i b i t e d by law. A s w e have a l ready 
i n d i c a t e d , a c c e p t a n c e by t h e a f fec ted p e r s o n in n o w a y d i m i -
nishes t h e poss ib i l i t y o f b r ing ing c r im ina l charges. T h e second 
k ind inc ludes cases w h e r e t h e research i tsel f is legal b u t t h a t 
ce r ta in legal p rov i s i ons a re v i o l a t ed , f o r instance, as t o i n f o r m e d 
consen t , c o s t - f r e e status, t h e r a p e u t i c i n t e n t i o n , e tc . 

Enr ique Ruiz Vad i l l o , P res iden t o f t h e C r i m i n a l C h a m b e r o f t h e 
Spanish S u p r e m e C o u r t , has p r o p o s e d t h e i n c o r p o r a r o n i n t o t h e 
n e w C o d e o f a single c r im ina l ca tego ry in teg ra t ing b o t h t ypes o f 
sanct ions . O n t h e basis o f t h a t p r o p o s a l 2 1 , t h e f o l l o w i n g gener ic 
ca tegory , address lng t h e issue o f penal guaran tee , can be f o r m u -
la ted: 

« T h o s e w h o w i t h a ims o t h e r t h a n t h e e l i m i n a t i o n o r d i m i -
n i s h m e n t o f se r ious il lness man ipú la te genes so as t o a l te r t h e 
v i ta l c o n s t i t u t i o n a l t y p e , t h e r e b y v io la t ing t h e ind iv idual 's r i gh t t o 
physical o r m o r a l in tegr i t y , shall be pun ished w i t h i m p r i s o n m e n t 
o f f r o m 6 m o n t h s and a day t o 6 years and d isqual i f icat ion f r o m 
engaging in such e x p e r i m e n t a r o n . 

« T h o s e w h o d o so in v i o l a t i o n o f t h e appl icable legal p rov i s i ons 
o r w i t h g ross negl igence, in c i r cums tances o t h e r t h a n t h o s e p r o -
v ided f o r in t h e f o r e g o i n g paragraph , shall be pun ished w i t h t h e 
sentences i m m e d i a t e l y p reced ing t h e above in seve r i t y» . 

F) Th i s ini t ial d iscussion o f t h e H u m a n G e n o m e P r o j e c t and its 
legal aspects is, logical ly e n o u g h , r o o t e d in t h e cen t ra l m o r a l 
valúes assumed by law and p r o m o t e d by a po l i t i ca l p o w e r w h i c h 
has p rev ious l y i n c o r p o r a t e d t h e m i n t o its ob jec t i ves and p u r p o -
ses. T h a t is w h y t h e a p p r o a c h o f law t o such a d iscuss ion has 
f undamen ta l rega rd t o f r e e d o m , w i t h all t h e nuances w e have 
ind ica ted ear l ie r . F u r t h e r m o r e , i t appears reasonab le f o r t h e law 
t o deal w i t h these issues by means o f an O r g a n i c Law i m p l e m e n t -
ing and app ly ing t h e r i gh t t o physical and m o r a l i n teg r i t y , in its 
c o n n e c t i o n t o t h e idea o f gene t i c her i tage. Th is l aw w o u l d lay 
d o w n genera l c r i t e r i a and l i m i t t h e f r e e d o m o f w h a t has b e c o m e 
t h e sc ient i f ic p o w e r es tab l i shment . Laco rda i re always s t ressed 
t h a t « b e t w e e n t h e s t r o n g and t h e w e a k , t h e r i ch and t h e p o o r , 
i t is f r e e d o m w h i c h oppresses and t h e law w h i c h l iberates.. .» 22. 

21 See Ruiz Vadi l lo , «La investigación científica y el Derecho. . .» , op cit , 
p. 3664. 
22 Included on p. 14 of the already cited «De 'Ethique au Droi t . . .» , see 
f oo tno te 12. 
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Leaving th is t e r r a i n o r p h a n e d o f legal regu la t ion cou ld have incal
culable consequences . Just as w e ra t lona l ize po l i t ica l p o w e r w l t h 
law, w e m u s t d o t h e same w i t h ideo log ica l , e c o n o m i c and sc ien-
t i f ic p o w e r . Th is r e f l ec t i on is o n e small c o n t r i b u t i o n t o w a r d t h a t 
end , a l though o n e made k n o w i n g t h a t t h e r e a re spheres w h i c h 
w i l l be left t o b ioe th ics and t h a t all regu la t ion m u s t be bu i l t w i t h 
f r o n t i e r s f lex ib le enough t o a c c o m m o d a t e t h e e v o l u t i o n o f sc ien-
t i f ic k n o w l e d g e and p rog ress . 

In any case, t h e scarce ju ra l cod i f i ca t i on o f these issues is n o t 
on ly due t o t h e d o u b t s h a r b o u r e d by l awmake rs , b u t also t o t h e 
p ressu res e x e r t e d by t h o s e w i sh ing t o ma in ta in a h e g e m o n y 
w h i c h re in fo rces ideo log ica l , e c o n o m i c o r po l i t i ca l hegemon ies . 
Law, a f te r al l , c a n n o t l im i t i tself t o specif ic i n t e r v e n t i o n s in t h e 
áreas o f c o m m e r c i a l , l a b o u r , o r i n d u s t r i a l p r o p e r t y r i gh ts , t o 
ñame b u t a f e w examp les . It also needs th is radical a p p r o a c h 
r o o t e d in t h e v e r y essences o f t h e legal sys tem, t h e mate r ia l 
c r i t e r i a f o r def in ing s ta tu tes , valúes, r ights and pr inc ip ies o f o rga 
n i z a r o n . 
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TEN COMMON ERRORS CONCERNING ETHICS 

Manuel Atienza 

Pro fesso r o f Ph i l osophy o f Law at t h e U n i v e r s i t y o f A l i can te . 
Spain. 

Mak ing g o o d use, perhaps abuse, o f t h e f r e e d o m r e f e r r e d t o 
in t h e t i t l e o f th is sec t ion («Man 's f r e e d o m and t h e human 
g e n o m e » ) , th is paper r o a m s b e y o n d t h e f r a m e w o r k sugges-
t e d by t h e o rgan ize rs . Ac tua l l y , t h e ques t i on I w i l l t r y t o raise 
h e r e is p r e l i m i n a r y t o th is and o t h e r sec t ions and o n e w h i c h 
I t h i n k can a t t h e same t i m e serve t o l ink t h e 1990 w o r k s h o p , 
w h i c h t o o k up an analysis o f t h e H u m a n G e n o m e Pro jec t ' s 
e th ica l imp l i ca t ions , and th i s ga ther ing , in w h i c h t h e legal i m -
p l ica t ions a re t o be d iscussed. T h e fac t t h a t m y specia l ty is 
t h e Ph i losophy o f Law, t h a t is, a d isc ip l ine t h a t t o s o m e 
e x t e n t t e n d s a b r i dge b e t w e e n ph i l osophy - i n c l u d i n g e t h i c s -
and law is a g o o d excuse f o r so act ing. So g o o d , in fact , t h a t 
w e l l p o n d e r e d i t c o u l d even serve as a jus t i f i ca t ion . Fo r if t h e 
a im o f th i s ga the r i ng is t o c o n s t r u e in t h e legal r ea lm ques-
t i o n s o f e th ics ( t ha t is, a m a t t e r o f h o w t o use t h e techn iques 
o f l aw t o p rese rve eth ica l valúes t h a t human g e n o m e r e -
search c o u l d h a r m o r endanger ) , i t is doub t less w i s e t o f i r s t 
r e v i e w t h e e x t e n t t o w h i c h t h e unde r l y i ng eth ica l ideas a re 
va l id . 

For p ro fess iona l reasons, I have a ce r ta in a m o u n t o f e x p e -
r ience in deal ing w i t h ju r i s ts o n eth ica l issues. N o w t h a t my 
read ing o f d i ve rse t e x t s has g iven m e t h e o p p o r t u n i t y t o 
k n o w w h a t sc ient is ts - o r s o m e s c i e n t i s t s - t h i n k a b o u t e th ics, 
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I have c o m e t o t h e s o m e w h a t su rp r i sed rea l iza t ion t h a t b o t h 
g r o u p s t e n d t o c o m m i t t h e same e r r o r s w h e n p o n d e r i n g 
these issues. Na tu ra l l y , I d o n o t p r e t e n d t o say t h a t ju r i s ts 
and scient is ts - g e n e t i c i s t s - as a w h o l e a re astray w i t h respec t 
t o e th ics, b u t o n l y t h a t many, o r s o m e , o f t h e m seem t o 
c o m m i t w h a t in m y o p i n i ó n ( o r I shou ld say t h e o p i n i ó n o f 
a typ ica l p h i l o s o p h e r o f e th ics) a re concep tua l and a r g u m e n -
ta t i ve e r r o r s w h i c h d o n o t exac t l y he lp f o s t e r a r i g o r o u s and 
f ru i t f u l d iscuss ion o f t h e issues. 

2. A h e a d I w i l l indícate s o m e o f t hese e r r o r s and e n u m é r a t e 
(always w ise in d iscussions o f e th ics) a t o t a l o f t e n . I w i l l g ive 
s o m e examples t a k e n f r o m t h e p roceed ings o f t h e H u m a n 
G e n o m e Pro jec t : Ethics w o r k s h o p and add s o m e o t h e r b r ie f 
r e m a r k s o n t h e sub jec t . 

2 . 1 . T h e f i r s t e r r o r consis ts o f con fus ing ( o r n o t d is t inguis-
hing) e th ics w i t h t h e preva i l ing c u s t o m s o f a g iven so -
c ie ty . W h e n i t is said, f o r examp le , t h a t «e th ics as such 
is n o t an o b j e c t i v e d isc ip l ine. Ra the r i t t ends m o r e t o 
e m p l o y pr inc ip ies t h a t va ry w i t h t i m e and p e o p l e » and 
t h a t «e th ics r ep resen t s and re f lec ts t h e c u s t o m s accep-
t e d by a soc ie ty» ', o r t h a t «science is universal» w h e r e -
as «eth ics and publ ic po l i cy a re v e r y p rov inc ia l» 2, I a m 
afra id t h a t t w o th ings w h i c h shou ld be separa ted a re 
being con fused . It is as if s o m e o n e w e r e t o say t h a t 
science (genet ics , f o r examp le ) is n o t un iversal because 
peop le have and have h is to r i ca l l y had d i f f e ren t ideas 
abou t evo lu t ion ( including the idea tha t w e w e r e c reated 
in t h e l ikeness o f G o d ) . T h e analyt ical ph i l osophy o f 
e th ics has long pos i t ed t h e d i s t i nc t i on b e t w e e n desc r i p -
t i ve e th ics and p resc r i p t i ve e th ics . T h e f o r m e r , t h a t is, 
t h e d e s c r i p t i o n o f a peop le 's m o r a l op in i ons , is n o t 
hand led by p h i l o s o p h e r s b u t by social sc ient is ts such as 
soc io log is ts and a n t h r o p o l o g i s t s . 

2.2. A second e r r o r is w h a t may be t e r m e d m o r a l subjec-
t i v i sm. It ar ises, as in t h e above case, w h e n eth ics , 
instead o f be ing iden t i f i ed w i t h a peop le , w i t h w h a t a 
peop le as a w h o l e o r a m a j o r i t y t h e r e o f t h i n k o r p rac -
t i ce , is c o n s i d e r e d as n o t h i n g b u t a co l l ec t i on o f sub-
jec t i ve o p i n i o n s . T h e s e a re n o t sub jec t ive m e r e l y be-
cause t h e y s t e m f r o m each ind iv idua l as an e th ica l 

1 The proceedings o f the II W o r k s h o p on International Coopera t ion f o r the 
Human Genome Project are col lected in the book Human Genome Project 
Ethics, published by the Fundación BBV, Bilbao, 1992. These part icular quotes 
are f r o m p. 14. 
2 Ibid p. 393. 
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sub jec t ( s o m e t h i n g w h i c h is inev i tab ly t r u e ) b u t becau-
se t h e y c a n n o t a im t o be val id b e y o n d t h e scope de l i -
m i t e d by t h e ac t iv i ty o f t h a t subject . For t h o s e w h o 
t h i n k a long these l ines, e th ics is indeed m e r e l y a ques-
t i o n o f p re fe rences . T h e y t h u s emphas ize t h a t o n e 
m u s t n o t seek t o impose « m y o w n p re fe rences o n 
o t h e r s o r t o have o t h e r s p resc r ibe w h a t is " r i g h t " f o r 
m e » 3. O r t h e y ho ld t h a t ph i l osophy ( in w h i c h eth ics 
shou ld be inc luded) «s tud ies mank ind 's sub jec t ive re la-
t i o n t o t h e un iverse o f natura l th ings»4 , w h i c h can 
eventua l ly lead t h e m t o c o n t r a p o s e « t h e ob jec t i ve (na
t u ra l sciences) and t h e sub jec t ive (ph i l osophy and re l i 
g ión )» 5. T h u s v i e w e d i t is obv ious , and cons is ten t , t h a t 
e th ics has n o r o l e t o play w i t h respec t t o t h e regula
t i o n o f i n te r - sub jec t c o n d u c t , t h e r o l e asp i red t o by 
law. Th is radical e th ica l n ih i l ism was expressed by o n e 
o f t h e po l i t i c ians w h o c losed t h e 1990 mee t ing , w h o m 
w e m u s t c e r t a i n l y t h a n k f o r his c a n d o u r , w h e n h e 
s ta ted : «Eth ics is an e x t r e m e l y f lex ib le sphere ; if i t is 
ind iv idual , i t may be sub jec t ive and henee a rb i t r a r y . 
T h e r e f o r e , t h e o n l y val id f r a m e o f r e fe rence in th is f ie ld 
is t h e law» 6. 

2.3. O n e o f t h e consequences o f t h e t w o f o r e g o i n g e r r o r s 
is a t h i r d e r r o r , cons is t ing in ident i fy ing, o r in n o t dis-
t ingu ish ing b e t w e e n , l aw and morá i s . If e th ics is by na-
t u r e p u r e l y re la t i ve and sub jec t i ve , and societa l l i fe 
needs f i xed c r i t e r i a o f ob jec t i ve va l id i ty ( in te r -sub jec-
t i ve ) , t h e n i t is n o t s t range - a s w e have jus t s e e n - f o r 
law t o end up rep lac ing, and be ing con fused w i t h m o 
ráis. T h e q u e s t i o n as t o w h a t is r i gh t o r g o o d even-
tua l ly b e c o m e s a q u e s t i o n o f w h a t a g iven sys tem o f 
pos i t i ve law cons ide rs as such. T h e p reced ing and f o l -
l o w i n g paragraphs con ta in several examples o f th is c o n -
c e p t i o n o f law (and o f morá i s ) , w h i c h is usually t e r m e d 
ideolog ica l pos i t i v i sm. 

2.4. T h e r e p l a c e m e n t o f e th ica l d i scourse by a pragmat ic o r 
i n s t r u m e n t a l d i scourse ( tha t is, t o cons ide r eth ics n o t 
as a q u e s t i o n o f a ims b u t as o n e o f means and Ins t ru 
m e n t s f o r ach iev ing a ims a l ready g iven) rep resen ts t h e 
f o u r t h o f th is cata logue o f e r r o r s . Th is is t h e e r r o r 
c o m m i t t e d by t h o s e , f o r examp le , w h o bel ieve t h a t 
i m p l e m e n t i n g scient i f ic o r techn ica l advances, g iven t h e 

3 Ibid p. 8 1 . 
4 Ibid p. 189. 
5 Ibid p. 198. 
6 Ibid p. 430. 
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ex is tence o f l im i ted resou rces , invo lves dec is ions w h i c h 
f avou r ce r ta in pe rsons at t h e expense o f o t h e r s , and 
t h a t th is leads t o « ind iv idua l o r g r o u p e th ics» being 
d isp laced by «a t o u g h c o r p o r a t e p ragma t i sm; if t h e y 
w e r e n o t , t h e Na t i ona l Hea l t h Serv ice w o u l d cease t o 
o p é r a t e » 7 . O r w h e n t h e n o t i o n is p u t f o r w a r d t h a t 
scient i f ic ideas o n t h e h u m a n g e n o m e w i l l lead t o a 
s i tua t ion in w h i c h i t is n o l onger val id t o use « t h e 
abs t rac t concep ts o f g o o d and evi l» and w h e r e i t w o u l d 
instead «be easier t o s tand o n t h e g r o u n d o f u t i l i t a r ian -
ism and e m p l o y t h e c r i t e r i a o f publ ic we l l - be i ng and 
benef i t» 8. T h e p r o b l e m o f cou rse is h o w t o just i fy t h e 
« c o r p o r a t e p ragmat i sm» a l luded t o in t h e f i r s t case o r 
t h e «pub l ic we l l - be ing and bene f i t» i n v o k e d in t h e lat-
t e r . C lear ly , these a r e t w o ques t ions typ ica l o f e th ics. 

2.5. T h e fifth e r r o r , and ce r ta in l y o n e n o t a t t r i b u t a b l e sole ly 
t o sc ient is ts and ju r is ts , consis ts o f rep lac ing e th ics w i t h 
ideo logy , o r , p u t m o r e c lear ly , ra t iona l e th ica l d i scou r -
se w i t h invoca t ions o f h igh-sound ing w o r d s t h a t if n o t 
m in ima l l y speci f ied have on l y e m o t i v e signif icance. Fo r 
examp le , n o t m u c h is said by t h e s t a t e m e n t t h a t t h e 
n o r m gu id ing t h e human g e n o m e s tudy p r o g r a m m e 
consis ts o f g ran t ing «abso lu te p r i o r i t y t o h u m a n r ights 
and t h e c o m m o n g o o d » ; o r t h a t in o r d e r t o c o n t r i b u t e 
s o m e t h i n g t o t h e deba te regard ing genet ic diagnosis in 
ear ly p regnancy o n e m u s t be « f i r m l y c o m m i t t e d t o in 
d iv idual r ights and human d ign i ty and shou ld open l y 
accept a f r ee soc ie ty o f p lural is t ic va lúes» 9. T h e p r o o f 
t h a t such s ta temen ts say n o t h i n g is t h a t t h e y a re i m -
possib le t o re fu te ; n o b o d y w o u l d be w i l l i ng t o a f f i rm 
t h e c o n t r a r y p r o p o s i t i o n . 

2.6. T h e s i x th e r r o r is t o con fuse eth ics w i t h re l i g ión . O b -
v ious ly , t h e m o r a l ideas o f many peop le a re r o o t e d in 
re l i g ión , b u t th is shou ld n o t lead us t o ident i fy ing t h e 
o n e w i t h t h e o t h e r . Expressed in t e r m s c o m m o n t o 
t h e ph i l osophy o f sc ience, in a un iversa l is t and ra t i ona -
l ist c o n c e p t i o n o f e th ics , re l ig ión p r o p e r l y be longs t o 
t h e rea lm o f d iscovery , n o t t o t h e rea lm o f t h e jus t i f i 
ca t i on o f eth ica l o r sc ient i f ic t h e o r i e s . Henee t h e abso
lu te vap id i t y f r o m an eth ica l o r scient i f ic s t a n d p o i n t o f 
s t a t e m e n t s such as: as « t h e fac t t h a t t h e C a t h o l i c 
C h u r c h cons iders t h e p r o d u c t i o n o f human e m b r y o s in 
vitro, f o r w h a t e v e r reason , t o be a v i o l a t i on o f human 

7 Ibid p. 80. 
8 Ibid p. 104. 
9 Ibid p. 2 8 1 . 
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d ign i ty and t h e r e f o r e m o r a l l y i l l ic i t makes any t y p e o f 
ge rm-ce l l t h e r a p y invo lv ing in vitro f e r t i l i za t i on eth ica l ly 
unacceptab le as w e l l » l0; o r « the o n l y manda ted [by t h e 
K o r a n ] f o r m o f p r o c r e a t i o n is t h a t w h i c h s tems d i -
r ec t l y f r o m sexual u n i ó n » " ; o r « t h e c o n c e p t o f gené
tico/// " i n f e r i o r " races is... i m p r o p e r and unreasona-
ble. . . [because] t h e b o o k o f Génes is te l ls us t h a t G o d 
c rea ted o n l y o n e M a n ( A d a m ) » l2; o r t h a t in c o n n e c -
t i o n w i t h « t h e inhe r i t ab le a l t e ra t i on o f cel ls and w h o l e 
organisms. . . a s t e w a r d s h i p o f c r e a t i o n in th is área leads 
t o a c o n s e r v i n g e th i c and an e th ics o f r e s t r a i n t w h i c h 
takes i n t o a c c o u n t t h e sanct i ty o f t h e species, n o t j us t 
o f t h e ind iv idua l sel f» l3; o r « u n d e r t h e h u m a n as c rea 
t e d in t h e image o f G o d t h e f o l l o w i n g w e r e a f f i rmed 
as essent ial f o r humanness : I ) T h e ind iv idua l i ty o f each 
h u m a n be ing and t h e d ign i ty o f t h e self and t h e species; 
2) f r e e d o m as a capac i ty t o c h o o s e a m o n g o p t i o n s and 
t o t ake respons ib i l i t y f o r onese l f and G o d ' s w o r l d » l4. 
T h e e th ica l c o n t e n t o f w h a t is said o r n o t said t h e r e i n 
may be c o r r e c t , b u t n o t f o r re l ig ious reasons. Rel ig ión 
plays n o p a r t in ra t iona l i s t e th ics ; o r , if y o u w i l l , i t plays 
t h e same p a r t as i t does in scient i f ic inves t iga t ion . 

2.7. I be l ieve dec la r ing t h a t o n e sees « t h e advances in m o 
lecular genet ics s u p p o r t i n g t h e valué and un iqueness o f 
t h e ind iv idua l , n o t o n l y because o f t h e special n a t u r e 
o f each gene t i c i nhe r i t ance b u t because o f t h e d e m o n s -
t r a t e d un iqueness o f each e n v i r o n m e n t a l i n t e r a c t i o n 
[...] If each human is a un ique p r o d u c t o f gene and 
e x p e r i e n c e , t h e n th i s re in fo rces o u r un ique w o r t h as 
ind iv iduá is» 15 is a g o o d examp le o f t h e na tu ra l i s t fal lacy 
a l ready d e n o u n c e d by H u m e as ear ly as t h e 18th c e n -
t u r y , w h i c h cons is ts in passing f r o m a desc r i p t i ve dis-
c o u r s e t o a p resc r i p t i ve o r va luat ive d i scourse . Fo r 
a t t r i b u t i n g g r e a t e r o r lesser valué t o t h e ind iv idual (as 
o p p o s e d t o t h e co l lec t ive?) is s o m e t h i n g w h i c h s t r i c t l y 
speak ing has n o t h i n g t o d o w i t h m o l e c u l a r b io logy . Be-
sides, I t h i n k t h e r e a r e enough g r o u n d s f o r ma in ta in ing 
w e a re genet ica l ly d i s t i nc t - t h a t is, un ique i nd i v i duá i s -
as f o r mak ing t h e o p p o s i t e c la im, g iven t h a t « t h e ind i 
v idual d i f fe rences o f H u m a n G e n o m e a re r a t h e r smal l 
in t e r m s o f i ts c o m p o s i t i o n : 0.1 % o r ca. 3 x I O6 base 

10 Ibid p. 125. 
11 Ibid p. 132. 
12 Ibid p. 140. 
13 Ibid p. 177. 
14 Ibid p. 180. 
15 Ibid p. 196. 
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pairs f o r t w o un re la ted indiv iduáis» l6. A n d con t i nu ing 
a long such l ines, in v i e w t h a t apparen t l y «near ly 99 
p e r c e n t o f t h e chemica l i n f o r m a t i o n con ta ined in o u r 
D N A c a n n o t be d is t ingu ished f r o m t h a t o f any m o n k e y 
in a z o o » l7, w e shou ld perhaps c o n c l u d e t h a t if w e 
w i s h t o c o n d u c t ou rse lves eth ica l ly w i t h respec t t o 
ch impanzees and gor i l las (given t h e i r p r o x i m i t y t o us), 
w e w o u l d have t o gua ran tee t h e m a pens ión (wh i ch 
t h e y c o u l d c o n s u m e as f o o d o r o t h e r ob jec ts o f plea-
sure ) o n l y s l ight ly less t han t h a t a c c o r d e d o u r re t i rees . 
Fo r tuna te l y , o f c o u r s e , m o l e c u l a r b io logy is power less 
in t h e face o f logical a r g u m e n t s such as t h o s e w i e l d e d 
by H u m e and , a f t e r w a r d s , by a fa ir p o r t i o n o f t h e m o r a l 
p h i l o s o p h e r s w h o succeeded h im . 

2.8. T h e e igh th e r r o r cons is ts o f con fus ing , in m o r a l reaso-
ning, factua l a r g u m e n t s w i t h n o r m a t i v e a rguments . I 
t h i n k t h a t c i t i ng as an e x a m p l e t h e C a r r i e Buck case 
( in w h i c h t h e c o u r t a u t h o r i z e d t h e s te r i l i za t ion o f a 
p e r s o n c o n s i d e r e d as men ta l l y de f ic ien t ) b o r d e r s o n 
c o m m i t t i n g th is e r r o r . Fo r t h e U n i t e d States Sup reme 
C o u r t ' s dec is ión in t h a t case was f l awed prec ise ly due 
t o a q u e s t i o n o f fact : C a r r i e Buck was n o t menta l ly 
de f ic ien t . T h e n o r m a t i v e p rem ise under l y ing t h e reaso-
ning, t h a t is, t h a t men ta l l y de f i c ien t pe rsons can o n 
occas ion be s te r i l i zed may be v e r y we l l jus t i f ied f r o m 
a m o r a l s t a n d p o i n t . In fact , Spain's penal code , has re -
cen t l y - a n d f o r t u n a t e l y - ceased t o ho ld as punishable 
« t h e s te r i l i za t i on o f an incapac i ta ted pe rson af f l ic ted by 
ser ious m e n t a l def ic ienc ies w h e n a u t h o r i z e d by t h e Jud-
ge a t t h e r e q u e s t o f t h e incapac i ta ted person 's legally 
a u t h o r i z e d r e p r e s e n t a t i v e , u p o n hear ing t h e f indings o f 
t w o special ists, and t h e o f f ice o f t h e a t t o r n e y general 
o n t h e basis o f e x a m i n a t i o n o f t h e incapaci ta ted per -
son» l8. A s s e r t i o n s t h a t « t h e idea t h a t c rea ted t h e mis-
f o r t u n e o f C a r r i e Buck» and many o t h e r «t ragic re -
sul ts» cons is ts in t h a t « h u m a n life can be gu ided by t h e 
real i t ies o f b io log ica l d e t e r m i n i s m » , o r t ha t « m o r a l and 
eth ica l agency is an a t t r i b u t e o f peop le [ o f w h o m else 
if no t? ] , n o t o f sc ience o r t h e scient i f ic m e t h o d » 19 
s t r i ke m e as i n c o m p r e h e n s i b l e and I m u c h d o u b t w h e t -

16 Ibid p. 93. 
17 The quo te is translated into English f r o m the Spanish edit ion of David 
Suzuki and Peter Kandston's Genética. Conflictos entre la ingeniería genética y 
los valores humanos [Genet ics. Conf l ic ts between genetic engineering and hu
man valúes], Tecnos, Madr id , 1991, p. 297. 
18 Spanish Penal Code , sect ion 428 after the 1989 re fo rm. 
19 Pages 163 and 164 of the Proceedings of the International W o r k s h o p on 
the Human Genome Project: Ethics, op cit. 
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her a p e r s o n o f such recogn ized in te l l igence as Supre-
m e C o u r t Just ice O l i v e r W e n d e l l H o l m e s , w h o de l ive-
r e d t h e m a j o r i t y o p i n i ó n o n t h a t case, eve r gave any 
t h o u g h t t o such ou t land ish ideas. 

2.9. T h e n in th e r r o r consis ts in ignor ing t h e fact t h a t eth ica l 
pr inc ip ies - l i k e legal p r i n c i p i e s - a re pr ima facie by na-
t u r e , t h a t is, t h e y d o n o t c o m p l e t e l y d e t e r m i n e t h e 
r e s o l u t i o n o f a case b u t r a t h e r fu rn ish reasons in fa-
v o u r o f a ce r ta in dec is ión , and t h a t t h e y may be defea-
t e d by reasons emana t ing f r o m o t h e r pr inc ip ies o r r u 
les. M o r a l a r g u m e n t a t i o n , as a r g u m e n t a r o n based o n 
p r i nc ip i es , is t h e r e f o r e s o m e w h a t i nconc lus i ve and 
o p e n - n e w c i r c u m s t a n c e s may a lways ar ise w h i c h 
cou ld upend t h e balance o f reasons. But th is does n o t 
mean t h a t t h e pr inc ip ies pe r se a re in con t inua l f lux . 
I nves t i ga ron i n t o t h e human g e n o m e does n o t a l te r 
t h e a l ready classic pr inc ip ies o f b ioe th ics (benef icence, 
a u t o n o m y and jus t ice , o r t h e equ i tab le d i s t r i b u t i o n o f 
scarce resou rces ) . W h a t i t does is raise n e w c i r c u m s 
tances f o r t h e app l i ca t ion o f t h o s e pr inc ip ies . T h e s e 
n e w c i r cums tances , in t u r n , shou ld give r ise t o ru les 
w h i c h , as o p p o s e d t o pr inc ip ies , a re specif ic guidel ines 
t h a t t e n d t o c o m p l e t e l y - t h a t is, w i t h o u t cons ide r i ng 
o t h e r r e a s o n s - d e t e r m i n e dec is ions. Inc identa l ly , i t is 
on l y f i t t i ng t o p o i n t o u t t h a t t hese pr inc ip ies a re n o -
th i ng b u t t h e r e d i s c o v e r y o f Kan t ian eth ics ( the t h r e e 
classical f o r m u l a t i o n s o f t h e ca tegor ica l impe ra t i ve ) , 
w h i c h n o t w i t h o u t reason has been t h e parad igm o f a 
ra t iona l i s t and un iversa l is t e th ics , l inked t o t h e Enl igh-
t e n m e n t and M o d e r n ages. 

2.10. A n d f inal ly, t h e last e r r o r (and par t l y s t e m m i n g f r o m 
t h e p reced ing ones) is t o d e m a n d o f e th ics w h a t i t 
c a n n o t p r o v i d e : d o c t r i n e and n o t t h e o r y . L ike sc ien-
t is ts , e th ic is ts have n o leg i t ímate c la im vis-á-vis o t h e r 
peop le t o any specif ic c o m p e t e n c e f o r t h e d e t e r m i n a 
r o n o f r i gh t and w r o n g , o f w h a t is permiss ib le and 
w h a t shou ld be p r o h i b i t e d . W h a t t h e y can d o , and 
w h a t t h e y in fac t d o , is t o e labó ra te concep tua l and 
t h e o r e t i c a l i n s t r u m e n t s w h i c h w h i l e perhaps never , o r 
a lmos t never , suf f ic ient f o r a t ta in ing t r u t h s , can n o n e -
theless he lp avo id many e r r o r s . 

A n d speaking o f e r r o r s , I w o u l d l ike t o c ióse by tak ing t h e 
p recau t i on o f a c k n o w l e d g i n g t h a t s o m e o f t h e e r r o r s w h i c h 
I be l ieve I have d e t e c t e d in o t h e r s may actual ly o w e t o n o -
th ing m o r e t han m i s i n t e r p r e t a t i o n o n my par t . Many o f m y 
asser t ions -necessa r i l y dogmat i c due a m o n g o t h e r th ings t o 
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t h e demands o f b r e v i t y - m u s t f ind t h e i r s u p p o r t in c o m p l e x 
and debatab le reason ing. N o n e t h e l e s s , I c a n n o t he lp b u t t h i n k 
t h a t meet ings such as th is p r o v i d e m e w i t h a un ique advan-
tage: m y ignorance o f na tu ra l sciences, par t i cu la r l y genet ics , 
is so t h o r o u g h t h a t I d o n o t even c o n s i d e r myse l f qual i f ied 
t o c o m m i t e r r o r s . 



MAN'S FREEDOM AND THE GENOME 

Enrique Carlos Banchio 
Luis Moisset de Espanes 

M e m b e r s o f t h e N a t i o n a l A c a d e m y o f Law o f C ó r d o b a . 

A r g e n t i n a . 

«Contrary to what we might believe, 
it is not on the basis of biology that a t rue idea 

of man can be fo rmed. O n the contrary, oniy on the basis 
of an idea of man can we put biology at the service of the same.» 

Gros, Jacob and Roger 1 

T h e human genome and scientífíc discoveríes 

/. Analysis of the question 

A s w e have ma in ta ined o n a n o t h e r occas ion 2, neve r In h u m a n 

h i s t o r y have scient i f ic d iscover íes so af fected t h e essence o f h u 

man belngs as t h e d iscover íes n o w ar ls ing f r o m t h e use o f n e w 

b iogenet ic t echn lques 3. 

1 Gros , F., Jacob, F. and Roger, P.: Sciences de la vie et sodeté. C i ted by 
Augusto M. More l l o in Los libertades fundamentales y la ética, Librería Editorial 
Platense, La Plata, 1992, p. 3. 
2 Banchio, Enrique Carlos: «El Derecho Civi l ante las nuevas exigencias en la 
tutela jurídica de la persona human» [Civi l law before the new demands f o r 
legal p ro tec t ion o f the human person] . Anales de la Academia Nacional de 
Derecho y Ciencias Sociales de Córdoba (Argent ina). T o m e X X X - V o l . 2, 1991, 
pp. 253 and ff. A lso in Los responsibilidades profesionales. Librería Editorial 
Platense, La Plata, 1992, pp. 38 and ff. 
3 Barbero Santos, Mar ino: «Proemio» t o the w o r k Ingeniería genética y repro
ducción asistida, Madr id , 1989, p. X V . He insightfully comments : «The " t o - b e -
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« W h e n human i t y reaches an un imaginab le level o f techn ica l p r o -
gress, w h e n i t has d i scove red t h e secre ts o f m a t t e r and plays w i t h 
t h e f o r ces enc losed t h e r e i n , t h e n man , c o n s i d e r e d as an indiv idual 
p e r s o n , is d im in i shed as a sub jec t o f law and ob l iga t ions . T h e 
w o r l d is b e c o m i n g d e h u m a n i z e d , t h e ra t iona l be ing b e c o m e s a 
n u m b e r , t h e universal and abs t rac t a b s o r b t h e human person. . .» 4. 

B e f o r e such a j u n c t u r e , law c a n n o t i gno re techno log ica l t r a n s f o r -
ma t i ons ñ o r d is regard t h e danger t h a t its h i e ra r chy o f valúes be 
recas t o n t h e al tars o f techn ica l p rog ress ' exu l t an t sup remacy 5. 

In th is regard , t he p rod ig ious d iscover ies o f t he so-cal led «scientif ic 
b o o m » , p r imar i l y in t h e f ield o f t h e « n e w genet ics», p r o m p t pe r -
p lex i ty in some and we l l - f ounded c o n c e r n in o the rs . Perhaps th is 
o w e s in pa r t t o t h e fact t ha t t h e use o f these d iscover ies f requent ly 
leads t o assaults n o t jus t o n human digni ty b u t also o n nascent 
human life, p o n d e r e d unde r t h e dehumanized scientif ic p r ism 6. 

Science and t e c h n o l o g y t hus f o r m a dual legacy. O n t h e o n e hand , 
t h e y b r i ng m a j o r i m m e d i a t e benef i ts ; a t t h e same t i m e t h e y ge
né ra te t h e poss ib i l i ty o f undes i red negat ive consequences . It is 
k n o w n t h a t in t h e c u r r e n t stage o f techno log ica l d e v e l o p m e n t 
t h e r e ex is t a longside t h e unques t ionab le advances and p rogress 
n e w p h e n o m e n a r e p r e s e n t i n g aggressions o n t h e r ights and l iber -
t ies o f man 7. 

Fo r t h e f i r s t t i m e in h i s to ry , « h o m o habi l is» has a t ta ined t h e 
capaci ty t o design life by means o f de l i bé ra te human i n t e r v e n t i o n 

i n - t he -wo r l d " t rans fo rmed by the result o f scientific advances become a radical 
recasting o f the puré "be ing- in - the-wor ld "» . 
4 Borrel Macía, An ton io : «Para una mayor humanización de nuestro Derecho 
Civi l» [For a greater humanizat ion o f ou r civil law] . Admiss ion address t o the 
Academia de Jurisprudencia y Legislación de Barcelona, p. 16. Recalled by Diez 
Díaz, Joaquín: Los derechos físicos de la personalidad. Derecho somático, Ediciones 
Santillana, Madr id, 1963, p. 27, t e x t and note no. 47. 
5 Speech by Qu in tano Ripollés, An ton io : «El Derecho, valor de la cul tura» 
[Law, a cultural valué], insert t o the Revisto Genero/ de Legislación y Jurispru
dencia, March 1986, Editorial Reus, Madr id , p. 6. 
6 Banchio, Enrique Carlos: «Status Jurídico del nasciturus en la procreación 
asistida» [Legal status o f the unborn child in assisted p roc rea t ion ] . Under the 
t i t le «Los avanzes científ icos y el asincronismo jur íd ico» [Scientific advances 
and legal asynchronism] w e poin ted o u t that the constant expansión of scien
tif ic and technical knowledge leads t o the need fo r enacting special legislation. 
Such legal provisions are in pract ice drafted by specialists in the relevant f ield, 
n o t by jurists. As such, the drafters are m o r e interested in obtaining the i r 
desired w ide r scope f o r manipulat ion than in maintaining a respectful con -
gruence w i t h the ethical and philosophical principies which fo rmer l y inspired 
o u r legal codif iers. 
7 Pérez Luño, Anton io-Enr ique: «Int imidad y protecc ión de datos personales. 
Del babeas corpus al babeas data» [Privacy and the p ro tec t ion of personal 
data. F rom babeas corpus t o babeas data], in £stud;os sobre el derecho a la 
intimidad, Tecnos, Madr id , 1992, p. 38. 
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(somat ic and g e r m - l i n e gene t h e r a p y ) . Such poss ib i l i ty and i ts i m -
p l icat ions a re a w e s o m e , all t h e m o r e so w h e n cons ide r i ng t h a t 
human i t y lacks h i s to r i e , social o r cu l tu ra l re fe rences t o gu ide i t 
t h r o u g h th is u n k n o w n t e r r i t o r y . 

I t has been r ight ly asserted t ha t issues re lat ing t o t h e or ig in o r end 
o f human life a re r o o t e d in o u r cu l tura l past. A s such, raising t h e m 
engenders con t rove rs ies insofar as they st i r t h e deepest st rata o f 
t h e human psyche and make i t di f f icul t t o achieve object ive, dispas-
s ionate so lu t ions 8. T h e seriousness o f t h e quest ions leads t o jus t i -
f ied c o n c e r n w h e n b io logy and medic ine's assault o n t h e human 
person can be descr ibed as a «bru ta l charge» placing us in a si tua-
t i o n in w h i c h man, in search o f himself, does n o t f ind man 9. 

2. Ethical and legal limits 

T h e o u t e o m e o f t h e t u g - o f - w a r b e t w e e n w h a t is « techn ica l ly pos -
sible» and w h a t is « m o r a l l y accep tab le» w i l l depend o n w h e t h e r 
man is cons ide red t o have been made in god 's image, as a ra t iona l 
being, as an end in h imsel f , o r , r a t he r , as a s imple o b j e c t f o r t h e 
app l ica t ion o f a sc ient i f ic design in w h i c h «b io log ica l fac t» is d i -
v o r c e d f r o m «eth ica l valúes» l0. W e w i l l apply th is l ine o f t h o u g h t 
t o t h e eth ica l and legal l im i ts w h i c h shou ld be establ ished in 
c o n n e c t i o n w i t h man's f r e e d o m , in o r d e r t o c o n t r o l t h e imp l i c i t 
p o w e r s t h a t all sc ient i f ic advances p resuppose . W h a t is p resen t 
he re is t h e bel ief o r perhaps c o n v i c t i o n o f science's un l im i t ed 
p rogress . A s o p p o s e d t o th is bel ie f w e p u t f o r w a r d t h e human is t 
thesis t h a t « techn ica l Logos» m u s t be gu ided by a c r i t e r i o n o f 
«eth ica l ra t i ona l i t y» d e r i v e d f r o m t h e fundamen ta l p r inc ip ie t h a t 
« t h e h u m a n p e r s o n m u s t n e v e r be t r e a t e d as a s imp le m é 
d i u m » " . 

8 Gafo, Javier (Edi tor) : «La eutanasia y el ar te de m o r i r » [Euthanasia and the 
ar t o f dying], D/7emos éticos de la medicina actual, published by the Universidad 
Pontificia Comil las, Madr id , 1990, p. 9. 
9 Repetto, Germán: Q u o t e d by Castán Tobeñas, José in Humanismo y Derecho, 
Inst i tuto Editorial Reus, Madr id, 1962, pp. 122, t e x t and note no. 3. 
10 Lacadena Calero, Juan Ramón: Ingeniería genético y reproducción asistida, op 
cit, p. 19. The Professor of Genet ics at the Universidad Complutense (Ma
dr id) , after explaining tha t «bioethics» seeks t o unite ethical valúes w i t h bio
logical fact, sustains that humanity is in urgent need of a new w isdom that 
furnishes it w i t h «knowledge of h o w t o use knowledge» in o rde r t o achieve 
man's survival and improvements in the quality of his life. 
W i l s , Jean-Pierre: «¿Fin de la dignidad del hombre en la ética? [The end o f 
the man's dignity in ethics?], in Concilium, no. 223, Madr id, 1989, p. 415. 
Referr ing t o the debate over human dignity as i t relates t o the issues of 
genetics and euthanasia, he maintains that the result depends on whe the r man 
is unders tood as the image o f god, as a rational being, o r as the object of a 
uti l i tarian calculation f o r the maximizat ion of pleasure, t w o antithetical con-
ceptions. 
11 Belleli, Alessandra: «Aspet t i civilistici della sperimentazione umana», Publi-
cat ion of the Inst i tute o f Private Law o f the Universi ty of Rome, Cedam, 1983, 
p. 39: «It is no tewo r t hy that the oppos i t ion between pro tec t ion of the human 
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T h e ethical- legal p r o b l e m s ra ised by m o d e r n science r e q u i r e a 
c lear de f i n i t i on o f t h e eth ical pa rame te rs essential f o r safeguarding 
t h e fundamen ta l r ights o f t h e ind iv idual . Th is is seen in t h e ques-
t i ons posed t o t h e 1985 B ioeth ics C o l l o q u i u m by t h e p res iden t 
o f t h e French Republ ic , Frangois M i t t e r a n d , pa r t o f w h i c h w e 
q u o t e : 

« N o n e o f o u r so-cal led deve loped soc ie t ies , b e f o r e t h e advances 
o f sc ience, can avo id re f lec t ing o n t h e valúes o n w h i c h o u r i den -
t i t y is based. In essence, t h e h i s t o r y o f t h e Rights o f Man w h i c h 
r igh t ly inspi res so many passions is t h e h i s t o r y o f a conques t , t h e 
idea o f t h e human p e r s o n . W h a t is t o be d o n e , t h e n , w h e n th is 
n o t i o n o f p e r s o n can be a l t e red by science? W h a t b e c o m e s o f 
t h e also fundamen ta l concep ts o f l i fe, dea th , p a r e n t h o o d ? » (Le 
M o n d e , A p r i l 2 4 t h 1985) l2. 

W h a t is a t s take - i t has been c o r r e c t l y o b s e r v e d - is t h e i den t i t y 
o f t h e h u m a n p e r s o n , f o u n d e d o n t h e d i f fe rence b e t w e e n t h e 
sexes, in t h e o r d e r o f genera t ions , and in t h e sacrosanctness o f 
t h e human b o d y l3. 

T h e i n t e r v e n t i o n o f l awmake rs w i t h i n a f r ee sys tem - i n d i s p u t a b l y 
uphe ld as t h e m o s t favourab le sys tem f o r t h e p rog ress o f sc ien
t i f ic i n v e s t i g a r o n - shou ld d r a w its insp i ra t ion f r o m t h e r o o t p r i n 
cipies o f human n a t u r e w h i c h lead t o t h e safeguarding o f t h e 
d ign i ty o f t h e ind iv idual human being, w h o , as an end in himself , 
is n o t suscept ib le t o be ing t r e a t e d as an o b j e c t o f sc ient i f ic inves
t i g a r o n . 

Today , man has in his hands t h e p o w e r t o c o n t r o l his genet ic 
e v o l u t i o n . Th is capabi l i ty calis f o r a g rea t sense o f respons ib i l i t y , 
p rem ised o n t h e n o t i o n t ha t n o t eve ry th ing t h a t is poss ib le is a t 
t h e same t i m e l ic i t o r humaniz ing l4. 

person and the progress of scientific investigation in the medical fieid w o u l d 
be bet ter assured by an adequate preventive system t o con t ro l and coordínate 
research activity than by a repressive system based on the principies of civil 
and cr iminal liability.» 
12 Varaut, Jean-Marc: Lo posible y lo prohibido, translat ion t o Spanish by Rosa 
S. Corgatel l i , Editorial At lánt ida, S.A., Buenos Aires, 1991, p. 131, N o t e no. I. 
13 Varaut, Jean-Marc: ibid, p. 13. He formulates the waming that «cloning Is 
the hor izon of the idolatry of technique described by Heidegger. The clone 
is an organ copied exactly as is, immunological ly identical... A n d wha t has been 
reproduced wi l l no longer be similar, it wi l l be the same. It is known that the 
reduct ion of the o the r t o the same is the hor izon of all spir i tual, polit icai and 
scientific total i tar ianism. Technology which deprives the child of the r ight t o 
be born as a unique being is altruicidal.» 
14 Gafo, Javier: «Problemática ética de las nuevas formas de reproducc ión 
human» [Ethical problems of the new forms o f human reproduc t ion in] in La 
Fecundación Artificial, Ciencia y Etica, Editorial Covarrubias, Madr id , 1985, pp. 
77 and ff. 
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Ana lyzed con temp la t i ve l y , t h e p h e n o m e n o n acqui res a cruc ia l cha-
rac te r , because i t c lose ly affects man's se l f - comprehens ion 15 and 
t h e l imi ts w h i c h may be set f o r t h shou ld n o t c ióse o f f t h e pa th 
o f scient i f ic k n o w l e d g e , f o r t h e l a t t e r is a her i tage o f al ! human i t y . 
O p p o s e d t o t h e p o s i t i o n o f accep t ing n o l im i t o t h e r t han t h a t 
w h i c h is « techn ica l l y imposs ib le» , a thesis is p u t f o r w a r d t h a t 
«technical Logos» m u s t be gu ided by a c r i t e r i o n o f ethical ra t i ona-
l i ty : « t h e h u m a n p e r s o n m u s t n e v e r be t r e a t e d as a s imp le 
means» l6. 

Fix ing l im i ts t h a t can avo id t h e clash b e t w e e n in te res ts p r o t e c t e d 
by law, w h i c h m u s t n o t be lef t t o t h e d i s c r e t i o n o f t h e eve r m o r e 
pressing resea rch and e x p e r i m e n t a l demands o f m o d e r n sc ien t i -
f ic ism, does n o t appear t o be an easy task, ñ o r t o o f f e r p r o m i s i n g 
resul ts l7. T h e d i a l o g u e e t w e e n sc ien t is ts and m o r a l i s t s is n o t 
always c o h e r e n t and s o m e t i m e s appears t o be c o n d u c t e d by p e o -
pie speaking d i f f e ren t languages, o r « reason ing w i t h i n c o m p a t i b l e 
logics». M u t u a l r e p r o a c h e s f r e q u e n t l y ar ise, possib ly de r i v ing o n 
t h e o n e p a r t f r o m t h e mora l i s t s ' social respons ib i l i t y and , o n t h e 
o t h e r , f r o m t h e sc ient i f ic va lué o f these pract ices f o r genet ics , 
e m b r y o l o g y , and med i c i ne itself, all g o v e r n e d by t h e i r o n logic o f 
research l8. 

Thus , w h i l e s o m e l o o k t o e th ics f o r gu idance in t h e face o f t h e 
t h r e a t r e p r e s e n t e d by b io techno log i ca l advances, t h e r e a re t h o s e 
w h o t h i n k t h a t eth ics w i l l d o n o t h i n g b u t f og t h e scient i f ic o u t -
l o o k l9. 

A s an e p i l o g u e t o o u r l ine o f r e a s o n i n g , w e p o i n t o u t t h a t 
l a w m a k e r s m u s t ac t in t h i s á rea in o r d e r t o p r e v e n t u n c o n t r o l -
led r e c o u r s e t o t h e s e t e c h n i q u e s f r o m lead ing t o u n d e s i r a b l e 
and poss ib l y i r r e v e r s i b l e and d a n g e r o u s c o n s e q u e n c e s f o r s o -
c ie t y . 

15 Lombardi , L : «Las biomanipulaciones: Cuestiones éticas y jurídicas» [B io-
manipulat ions: Ethical and legal quest ions] in Persono y Derecho, no. 15, 1986, 
Universidad de Navarra, pp. 85 and ff. In the author 's op in ión, « the prob lem 
is quantitat ively, polit ically and economical ly minuscule...and, nonetheless, con 
templat ively crucial, because it closely affects man's sel f -comprehension». 
16 Rodríguez, Luño, Angel and López Mondejar, Ramón: Lo fecundación in vitro, 
Ediciones Palabra, Madr id, 1986, pp. 157 and ff. 
17 Lyons, David: Etico y Derecho, Editorial Ar ie l , S.A., Barcelona, pp. 17 and 
ff, 1986. 
18 Berg, P.: «Dissect ion and reconst ruc t ion of genes and chromosomes», 
Science, 213 (1981), pp. 296-303, as recalled by Rodríguez Luño - López 
Mondéjar, «This at t i tude could o w e t o the scientists understandable but un-
justif iable impatience t o achieve a prestigious personal satisfaction, which 
could be temporar i l y held up by the s low w o r k of the legislator o r the over ly 
analytical and abstract w o r k of moral ists», op cit, p. 72. 
19 Rodríguez Luño, Angel and López Mondejar, Ramón: O p cit , pp. 9 and 10. 
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Modern genetícs versus f reedom as a supreme 
human valué 

Inqu i r ing i n t o t h e con f l i c ts w h i c h can ar ise b e t w e e n m o d e r n ge-
net ics and f r e e d o m as a s u p r e m e human valué, i t is abso lu te ly 
necessary t o make (at least succ inc t ly ) a p r e l i m i n a r / r e fe rence t o 
t h e f u n c t i o n o f genes in t h e h e r e d i t a r y processes o f cel ls, and t o 
t h e possib i l i t ies o f t h e i r c o n t r o l . 

« A gene is t h e w a y in w h i c h life r e m e m b e r s h o w t o p e r p e t ú a t e 
itself. Th is m e m o r y is chemica l . I t is i n te r l aced w i t h t h e i n t r i ca te 
in te rna l s t r u c t u r e o f a fami ly o f b io log ica l mo lecu les , cal led nucle ic 
acids, f o u n d in c h r o m o s o m e s and o t h e r o f t h e o rgan ism's gene-
ca r r y ing bod ies , f r o m v i ruses and bac te r ia t o human beings. T h e 
nucle ic acids a re cal led d e o x y r i b o n u c l e i c acid ( D N A ) and r i b o n u -
cleic acid ( R N A ) . 

«Genes a re t h e veh ic le o f b io log ica l i nhe r i t ance : t h e means by 
w h i c h Üving beings t r a n s m i t genet ic i n f o r m a t i o n f r o m o n e ge-
n e r a t i o n t o a n o t h e r . T h e y a re t h e organ iza t iona l p r inc ip ie by 
w h i c h lifeless r a w mater ia ls a re a l m o s t m i racu lous ly t r a n s f o r m e d 
i n t o l iving organ isms: t h e y a re abso lu te ly essential t o l i fe» 20. 

W i t h these e lemen ta l c o n c e p t s as a s ta r t i ng p o i n t i t is n o t d i f f icu l t 
t o see t h e sweep ing p o w e r i n h e r e n t in genet ic research and 
k n o w l e d g e , w h i c h m o r e t han any o t h e r sc ience pene t ra tes i n t o 
t h e dep ths o f human in t imacy and iden t i t y . 

T h e ínvíoiabílíty of the human genome 

G e n e t i c man ipu la t i on o f soma t i c cells ( t hose w h i c h make up t h e 
pe rson 's b o d y as m e r e l y t e m p o r a r y s t r u c t u r e s t h a t d isappear w i t h 
t h e pe rson ) may fall i n t o t h e sphere o f persona l dec is ión . 

C o n v e r s e l y , genet ic m o d i f i c a t i o n o f h u m a n g e r m cells (plasma 
f o r m i n g an i ndependen t , po ten t i a l l y i m m o r t a l t issue) requ i res t h e 
c o n s e n t o f all m e m b e r s o f soc ie ty insofar as i t c o m p r o m i s e s t h e 
f u t u r e o f human p rogeny , and thus requ i res exp l i c i t p r o h i b i t i o n 21. 

20 Susuki, David and Knudston, Peter: O p cit, p. 25. [The quotat ions given 
here and in the fo l lowing f oo tno te are translat ions f r o m the Spanish vers ión] 
Recall Lewis Thomas's op in ión (in N . Tilev's Discover ing D N A ) when he 
maintains that nature's greatest achievement was t o créate the D N A hidden 
in the in te r io r of the f i rst cell, o f the membranes, and of everything else, in 
some part of the pr imal soup wh ich covered the planet whi le it coo led. 
21 Ibid, pp. 160 and 184. «The appiication of genetic therapy techniques only 
t o somatic cells -ce l ls of the bone m a r r o w , l iver o r brain, fo r examp le - could 
p ro tec t us f r o m e r ro rs , given that these cells are mor ta l . Since the somatic 
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Th is d i s t i nc t i on s t r i ves t o m a r k a qua l i ta t ive b a r r i e r b e t w e e n t h a t 
w h i c h may be d o n e in o t h e r an imal species and t ha t w h i c h f r o m 
an eth ica l s t a n d p o i n t is unacceptab le in human beings. 

In te rven ing in t h e m o s t i n t íma te b io log ica l r e d o u b t ( genome) m a 
lees Man i n t o L o r d o v e r his o w n e v o l u t i o n , b u t depr i ves t h e 
human p e r s o n o f t h e r i gh t t o be himself , t o c o m e i n t o t h e w o r l d 
w i t h o u t his t ra i t s having been p r o g r a m m e d o r p r e p a r e d by t h e 
w ishes o r i n te res ts o f o t h e r s . 

Th is a r g u m e n t has se rved as a basis f o r asser t ing t h a t « i t shou ld 
n o t be a t t e m p t e d t o eng ineer specif ic genet ic t ra i t s in t h e g e r m 
l ine o f t h e human species» 22. T h e r o l e o f Law, in keep ing w i t h 
t h e eth ical d imens ions o f t h e issue, shou ld as a f undamen ta l p r i n 
c ip ie safeguard t h e genet ic i nhe r i t ance o f o u r species' g e r m l ine, 
p r o s c r i b i n g t echn iques invo lv ing su rge ry o n t h e human geno 
m e 23. In t h e face o f t h e g r o w i n g th rea ts , vo ices have been raised 
saying t h a t t h e t i m e has perhaps c o m e f o r t h e human genet ic 
inher i tance o f ind iv iduáis, as w e l l as o f popu la t i ons , t o be dec la red 
t h e inv io lab le resu l t o f a long e v o l u t i o n in w h i c h i t w o u l d be 
reckless t o i n t r o d u c e sudden a r b i t r a r y changes 24. 

O t h e r s ho ld t h e o p i n i ó n t h a t gene t h e r a p y techn iques appl ied t o 
human g e r m cells imp ly t h e d e t e r m i n a r o n o f t h e n e w being's 
t ra i t s by t h e paren ts . «Such h u m a n i m p r o v e m e n t p r o f o u n d l y c o n -
t rad ie ts human d ign i ty and genera l human r igh ts» . In par t icu lar , 
t h e ex is ten t ia l f r e e d o m o f t h e p e r s o n b o r n in such cond i t i ons is 
v i t ia ted 25. 

cells do no t out l ive the human organism, the problems caused by e r ro rs o r 
poo r calculation in genetic repairs are probably l imited t o the life of the 
patient subjected t o the t rea tment . O u r individual and col lect ive ethical jud-
gements should ref lect this p ro found biological difference between somatic 
cells - w i t h thei r short - l ived genes that fall in the mora l domain of individual 
dec is ión- and germinal cells w i t h the i r potential ly immor ta l cells, about which 
fu ture generat ion, f r o m the mora l standpoint w o u l d also have something t o 
say». 
22 Resolution undersigned by 56 religious leaders (including Protestant, Ca-
thol ic and Jewish representat ives). Congressional Record of June lOth 1983. 
Q u o t e taken f r o m the authors and w o r k ci ted in the preceding foo tno te , p. 
160. 
23 Human genome is unders tood t o be all gene-carrying D N A sequences 
(deoxyr ibonucleic acid) contained in a human cell ( the individual's complete 
genetic makeup). 
24 Abrisqueta, José An ton io and Al ler , Vital ino: «Directr ices éticas de la ma
nipulación genética» [Ethical guidelines for genetic manipulat ion], Fundamenta-
ción de la bioética y manipulación genética, edi ted by Javier Gafo, Publications 
o f the Universidad Pontif ica Comil las, Madr id, p. 193, 1988. 
25 Gafo, Javier: «El nuevo " H o m o Habil is"» [The new « H o m o Habil is»], Inge
niería genética y reproducción asistida, edi ted by Mar ino Barbero Santos, Madr id, 
p. 165, 1989. The au thor i l lustrates: a c loned offspring w o u l d be a being whose 
authent ic i ty of being himself, whose f reedom t o discover himself have been 
asphyxiated [...] This diminishes a fundamental r ight which unavoidably pertains 
t o existential f reedom. P. 168. 
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If r espec t f o r human d ign i ty cons t i t u tes an eth ica l ca tego ry and 
becomes pos i t ed as a p r inc ip ie o f law, any t ransgenic i n t e r v e n t i o n 
w h i c h impedes man f r o m un fo ld ing and fu l ly real iz ing his v e r y o w n 
humanness w o u l d be illegal 26. 

It has also been dec la red t h a t t h e cos t t o human i t y o f be ing 
unaware o f ce r ta in genet ic processes cou ld b e c o m e unacceptab ly 
high w h e n i t is c o n s i d e r e d t h a t genet ic man ipu la t i on c o u l d p o t e n -
t ia l ly mu l t i p l y b iomed ica l e r r o r s exponen t ia l l y . T h e un favourab le 
resul ts w o u l d ou t l i ve t h e gene the rap i s t and t h e pa t ien t w h o gave 
his c o n s e n t t o t h e genet ic i n t e r v e n t i o n 27. 

Responsíbílíty as the shadow of f reedom 

A n d w e say t h e i n t e r v e n t i o n o f law, in an área t h a t becomes 
in t rac tab le t o its app l i ca t ion , prec ise ly because i t is t i e d t o man's 
f r e e d o m . W e thus recogn ize t h e p e r m a n e n t bear ing o f t h e p r i n 
c ip ie w h i c h , w i t h t h e f o r c é o f a m o r a l impera t i ve , r e m i n d s us t h a t 
f o r so long as f r e e d o m is i l l um ina ted by t h e l ight o f law, i t w i l l 
p r o j e c t a s h a d o w : t h e s h a d o w o f respons ib i l i t y . 

T h e « respons ib i l i t y p r inc ip ie» , a c o r n e r s t o n e o f o u r c u l t u r e , c o u l d 
eventua l ly be banished f r o m o u r consc ience and r e n d e r e d h o l l o w 
by t h e man ipu la t i on o f human r e p r o d u c t i o n 28. T h e in te rp lay be-
t w e e n t h e r ights emana t ing u n d e r law and t h e dut ies i m p o s e d by 
respons ib i l i t y make up t h e «eth ica l c o d e o f respons ib i l i t y» , w h i c h 
mani fests i tsel f in t r o u b l e s o m e p resen t -day issues such as t h e use 
o f nuc lear energy , deg rada t i on o f t h e b iosphere , genet ic t e c h n o -
logy, e tc , and serves t o o r i e n t man's c o n d u c t w i t h i n a p rocess o f 
sustained cu l tu ra l imp regna t i on 29. 

26 Schüller, Bruno S. J.: «La problemática de la ingeniería genética desde la 
perspectiva de la teología mora l» [Problems of genetic engineering f r o m the 
standpoint o f mora l theology] . Translated in to Spanish f r o m Germán by A n 
ton io Zub iaur re . Ingeniería genética y reproducción asistida, op cit, p. 223. 
27 Ibid. 
28 Peterson, Peter: «Medicina de la reproducc ión: un desafío a la act i tud 
cientí f io-médica ante la hominización» [Reproduct ive medicine: a challenge t o 
the scientif ic-medical ou t l ook and hominizat ion] , Ingeniería genética y reproduc
ción asistida, op cit, p. 5 1 . 
29 John Paul II: In a cali fo r w isdom and the ethical conscience which should 
guide the use of the powers impl ic i t in scientific discoveries, contained in his 
talk «Address t o participants in the International Medical Congress on pre
natal diagnostics and surgical t rea tmen t of congenital mal format ions» (Decem-
ber 3 rd 1982) af f i rmed: «One of the greatest risks t o wh ich our age is 
exposed is the divorce between moráis and science, between norms of ethics 
and the possibilit ies of fered by a technology contemplat ing ever m o r e fasci-
nating hor izons [...] It is necessary fo r all responsible persons t o agree t o 
assert the p r io r i t y o f ethics over technique, the primacy of persons over 
things». See: «Bioética y Moral Catól ica» [Bioethics and Cathol ic Morá is ] , La 
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This d e m a n d f o r respons ib i l i t y as an eth ica l ca tego ry w h i c h t h e 
scient i f ic novum m u s t c o n f r o n t g r o w s p r o p o r t i o n a l l y t o t h e in -
creased p o w e r in t r ins ic t o all scient i f ic k n o w l e d g e 30. W e have 
ma in ta ined t h a t th is spec tacu lar t echno log ica l p rog ress demands 
an e x t r a o r d i n a r y sense o f respons ib i l i t y due t o t h e press ing need 
f o r p r o t e c t i o n f r o m po ten t i a l hazards and i n c o r r e c t w a y w a r d d e -
v e l o p m e n t s . Neve r t he l ess , i t w o u l d be w r o n g t o r e j ec t all t h e 
n e w possib i l i t ies ushe red in by b i o t echno logy , and in pa r t i cu la r by 
t h e « n e w genet i cs» , because o f supposed anx ie t ies o r u n g r o u n d e d 
fears 31. 

Conclusión 

A s a c o r o l l a r y t o t h e above analysis, w e bel ieve t h a t t h e p r i nc ip ie 
o f f r e e d o m , in th is case, t h e f r e e d o m o f t h e resea rche r o r g e n o t -
herapis t , is n o t abso lu te , b u t m u s t be c o u p l e d w i t h t h e p r inc ip ie 
o f respons ib i l i t y , w h i c h as an eth ica l ca tego ry l im i ts all i n t e r v e n -
t i ons enta i l ing poss ib le h a r m t o t h e e m i n e n t d ign i ty o f human 
beings. T h e l a t t e r va lué c a n n o t be re legated t o a l o w e r p o s i t i o n 
o n any va luat ive h ie ra rchy , f o r i t is t h e essent ial va lué a t t h e c o r e 
o f human ex is tence , u n d e r s t o o d as a goal in i tsel f32. 

Biología frente a la Ética y el Derecho, Publishing Service of the Univers i ty of 
the Basque Coun t r y , San Sebastián, p. 48. 
30 Gafo, Javier: O p cit, f oo tno te 25, p. 166. Referr ing t o the ethical category 
of «responsibi l i ty» the au thor insightfully points o u t that in the past ethics 
focused on respect fo r the rights and interests o f o the r men; but today it is 
the biosphere wh ich is at stake, w i t h its mil l ions of species that could be 
gravely menaced by man's i rresponsible in tervent ion. 
31 Eser, A lb in : «La medicina moderna en la reproducción e ingeniería genética 
- Aspectos legales y sociopolí t icos desde el punto de vista alemán» [Modern 
medicine o f rep roduc t ion and genetic engineering - Legal and sociopol i t ical 
aspects f r o m the Germán standpoint ] , Ingeniería genética..., op cit, p. 295. 
32 Kant, Emmanuel: Fundamentación de la metafísica de las costumbres [Foun-
dations o f the metaphysics o f customs] . Espasa Calpe Argent ina, pp. 91 and 
ff, 1946. 
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Introduction 

T h e rap id advances in h u m a n genet ics w h i c h have coalesced i n t o 
t h e H u m a n G e n o m e P r o j e c t ( t he N e w Gene t i cs ) ho ld p r o m i s e 
f o r increas ing k n o w l e d g e a b o u t t h e b io lóg ica! c o m p o n e n t o f h u 
man states. Fo r t h o s e t r a i t s w h i c h a re invo lved w i t h human il lness 
and suf fer ing, t h e N e w Gene t i cs may suggest nove l pal l iat ives o r 
possib ly cu ra t i ve the rap ies . Bu t t h e vast m a j o r i t y o f data t o be 
gene ra ted w i l l be re levan t t o n o r m a l processes. A l t e r a t i o n s o f 
human charac te r is t i cs a f fec ted by genes - t h e f unc t i on ing o f t h e 
i m m u n e sys tem, s ta tu re , aspects o f consc iousness o r men ta l p r o 
cesses - a re be ing a t t e m p t e d . I r respec t i ve o f chal lenges t h a t such 
a e x p e r i m e n t a l p r o g r a m poses t o t r ad i t i ona l n o t i o n s o f persona l 
l iber ty , and t h e eugenic imp l i ca t ions o f these inev i tab le appl ica-
t i ons , genet ica l ly based man ipu la t ions o f humans w i l l a l te r c o n -
cepts o f « n o r m a l c y » and t h e « ind iv idua l» . T h e s e n o t i o n s a re key 
t o p r o t e c t i n g persona l f r e e d o m s and se t t ing t h e a p p r o p r i a t e r e -

* The author wishes t o acknowledge interactions w i t h his col laborators, par-
t icularly Vicki Laden Esq., Professor Jon Beckwi th, the Genet ic Screening Study 
G r o u p and the Counci l f o r Responsible Genetics in formulat ing his views. This 
w o r k was suppor ted in par t by the US Depar tment of Veteran's Affairs, and 
grants f r o m the Depar tmen t o f Energy and Nat ional Institutes of Health's 
Human Genome Init iative. 
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l a t ionsh ip b e t w e e n c i t izen and state. T h e laws and t r a d i t i o n s 
w h i c h p r o t e c t indiv iduáis may need t o be r e t o o l e d . 

T h e Uni ted States tradition 

In t h e U n i t e d States, f o u n d i n g d o c u m e n t s s tate t h a t i t is «self 
ev iden t» t h a t «all m e n are c r e a t e d equa l» . I t has t a k e n a b o u t 2 0 0 
years t o expand th is bel ief (as o p p o s e d t o a b io log ica l ly p r o v e n 
fact) t o inc lude w o m e n and non-caucasians. But t h e Founders 
w e r e n o t genet ic is ts ; t h e N e w Gene t i cs d e m o n s t r a t e s t h a t w e 
are n o t all equal b u t r a t h e r def in i t i ve ly genet ica l ly d is t inc t , t h o u g h 
g roupab le by genera l o r specif ic i nhe r i t ed s imi lar i t ies . Shou ld t h e 
law t h e n emphas ize o u r equa l i t y desp i te sc ient i f ic f indings o r 
s imply adap t t o o u r g r o w i n g rea l iza t ion o f i n h e r e n t d i f ference? 

T h e Bill o f Rights was c ra f ted in o r d e r t o p r o t e c t t h e ind iv idual 
f r o m t h e n e w l y c r e a t e d and p o w e r f u l s tate. Va r i ous f r e e d o m s 
inc lud ing t h e r i gh t t o ga ther , speak and w r i t e , p rac t i ce re l i g ión , 
bear a rms and have access t o impar t ia l jus t ice w e r e e n u m e r a t e d 
in o r d e r t o fash ion a soc ie ty w h e r e t h e search f o r « l i fe, l i be r t y 
and t h e pu rsu i t o f happiness» m igh t have a chance o f success. 
T h o u g h pr ivacy was n o t specif ical ly m e n t i o n e d , severa l a m e n d -
men ts address its aspects, and t h e ju r i s t ' s v i e w t h a t A m e r i c a n s 
feel t h e y have t h e « r i gh t t o be lef t a lone» accura te ly re f lec ts 
popu la r l y he ld v iews . 

But techno logy and medical ly focused appl icat ions o f basic science 
are fo rc ing a reevaluat ion o f th is t r ad i t i on . If by t ransp lanta t ion w e 
replace m o s t o r all o f the ma jo r organs, by somat ic o r germl ine 
genet ic manipu la t ion change s o m e o r m o s t o f t he genes in p o r t i o n s 
o r all o f t h e cells w i t h i n o u r bodies, then a re w e dealing w i t h t h e 
same individual? Is t ha t person 's prev ious h is to ry and in te rac t ion 
w i t h t he state relevant? D o r ights t o p r o p e r t y o r responsibi l i t ies t o 
upho ld con t rac ts persist? D o e s t h e individual ent i t led t o t h e digni ty 
and r ights spel led o u t so clear ly by t h e Founding Fathers ex is t 
d is t inct f r o m his o r her manipulatable biological componen t? 

T h o u g h these a re basic ques t ions , t h e s i tua t ion is in fac t m o r e 
subt le . T h e c u r r e n t sys tem o p e r a t i v e in t h e U n i t e d States, if lef t 
u n m o d i f i e d , makes e n t i t l e m e n t s such as access t o hea l thcare , fa-
mil ial f inancial secur i t y , o w n i n g a h o m e , adop t i ng a ch i ld o r ach ie-
v ing at schoo l o r in t h e w o r k p l a c e (par t i cu la r l y in unp red i c tab le 
ways) poss ib ly c o n t i n g e n t o n tak ing p red i c t i ve genet ic tes ts and 
having an acceptab le « t ype» . W h a t becomes o f c o m m o n n o t i o n s 
o f pr ivacy and t h e « r i gh t n o t t o k n o w » s o m e t h i n g a b o u t ourse lves 
(knowing in th is c o n t e x t mean ing s o m e t h i n g t h a t y o u a re b o t h 
consc ious o f and w h i c h p r o m p t s s t igmat ized responses f r o m t h e 



Mon's Freedom a n d íhe H u m a n Genome 229 

local e n v i r o n m e n t ) , if such basic e n t i t l e m e n t s and benef i ts o f c l -
t i zensh ip a re c o n t i n g e n t o n t es t i ng - subo rd i na ted t o a business 
ethlc? It b e c o m e s arguab le t h a t o u r m o s t i m p o r t a n t e v o l u t i o n a r y 
d e v e l o p m e n t , h u m a n psycho logy and sel f -consciousness, becomes 
less ef fect ive as an adap t l ve and c rea t l ve t o o l w h e n a soc ie ty o r 
g o v e r n m e n t d ic ta tes w h a t w e m u s t face and k n o w a b o u t o u r s e l -
ves, o u r pa ren ts , sibl ings and ch i l d ren in o r d e r t o re ta in o u r 
r ights. 

Research efforts 

For t h o s e engaged in t h e s tudy o f t h e social impacts o f t h e N e w 
Gene t i cs , t hese ques t i ons r e p r e s e n t a k ind o f Rub icon-daun t ing , 
elusive, seeming ly u n a n s w e r a b l e in an unbiased manner . Bu t r e 
cen t w o r k o f m y c o l l a b o r a t o r s and I, invest igat ing t h e lives o f 
t h o s e e x p e r i e n c i n g gene t i c d i s c r i m i n a t i o n in t h e U n i t e d States 
c u r r e n t l y , may he lp suggest answe rs . A f t e r f o u r years o f s tudy 
and h u n d r e d s o f i n t e r v i e w s , t h e data c lear ly suggest t ha t : 

1. G e n e t i c d i s c r i m i n a t i o n de f i ned r i g o r o u s l y as solely ar is ing 
f r o m genotypic difference, o r m o r e sensibly as discrimination 
t o s e d on genetic in format ion in a part icular setting, ex is ts . In 
fact , many ind iv iduáis w h o deny expe r ienc ing genet ic d i sc r i 
m i n a t i o n have adap ted t o t h e e n v i r o n m e n t w h e r e i t takes 
place and avo id t h e g e n e r a t i o n o f persona l genet ic i n f o r m a 
t i o n . 

2. G e n e t i c research and i n f o r m a t i o n can n o t be seen as inde-
p e n d e n t o f t h e soc ia l , po l i t i ca l , cu l tu ra l and e c o n o m i c real i t ies 
in w h i c h t h e y a re g e n e r a t e d and app l ied. 

3. Respect f o r h u m a n v a r i a t i o n , compass ion t o w a r d s d i f fe rence, 
and s igni f icant i n v e s t m e n t in app l ied genet ic research and ser-
vices a r e essent ia l t o ab róga te genet ic d i sc r im ina t i on . 

4 . Laws, po l ic ies , and d e t e r m i n e d o rgan ized pol i t ica l ac t iv i ty t o 
c o m b a t t h e misuse o f genet ic i n f o r m a t i o n w i l l be necessary 
b u t n o t suf f ic ient t o l im i t gene t i c d i sc r im ina t i on . 

Ye t , t h e r e may st i l l be h o p e in i n t e r p r e t a t i o n s o f t h e Founder ' s 
i n ten t i ons . T h e ind iv idua l in t h e C o n s t i t u t i o n o f t he U n i t e d States 
t r a n s c e n d e d genes and b io logy ; t h e p r o t e c t e d being ex is ted p r e -
science. By r e e n f o r c i n g classical n o t i o n s o f indiv idual f r e e d o m , 
civi l r ights and e x p o s u r e t o a l im i t ed pa r t i c i pa to r y g o v e r n m e n t , 
s o m e safety may be d e r i v e d . V ig i lance t o every u n s u p p o r t e d c la im 
and e x t e n s i ó n o f t h e sc ience o f genet ics i n t o social eng ineer ing 
( w h e t h e r d i r ec t l y o r by w a y o f P ro fesso r T r o y D u s t e r ' s «back-
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d o o r » ) , p r o t e c t s us f r o m a p o w e r f u l sc ience and insures t h a t its 
benef i ts w i l l o u t w e i g h t h e p r o b l e m s g e n e r a t e d . 

Conclusión 

T h e s tudy o f genet ics is t h e e x a m i n a t i o n o f d i f fe rence w h i c h can 
be a t t r i b u t e d t o genes w i t h i n a specif ic e n v i r o n m e n t . Even se-
quence i n f o r m a t i o n is f unc t i ona l l y u n i n t e r p r e t a b l e w h e n t aken o u t 
o f i ts e n v i r o n m e n t a l c o n t e x t . A d v e r s e gene t i c d i sc r im ina t i on is an 
inev i tab le o u t c o m e o f t h e app l i ca t ion o f gene t i c i n f o r m a t i o n in 
soc ie t ies and locales w h e r e st igma, p re j ud i ce and f r a n k rep ress ion 
a re a l ready p reva len t . I n to l e rance o f d i f fe rence , t h e des i re f o r 
social h o m o g e n e i t y , t h e hubr is o f t h e m a j o r i t y a re all b o t h an t i -
genet ic and t h e f e r t i l e soi l f o r misuse o f gene t i c i n f o r m a t i o n . If 
t h e N e w Gene t i cs is a c c o m p a n i e d by a care fu l and systemat ica l ly 
app l ied universal r e s t a t e m e n t o f t h e r igh ts o f humans t h e n gene-
ra t i ons t o c o m e w i l l n o t e t h a t w e p r o d u c e d data s h o w i n g a l in -
kage b e t w e e n genet ics and f r e e d o m . 

Bu t w e may fail t o c r é a t e th is legacy - t h i s cu l tu ra l /po l i t i ca l genet ic 
l i n k a g e - and fall i n t o a n o t h e r age w h e r e d iv is iveness, e thn ic ha-
t r e d , social fa i lu re and civ i l s t r i fe a re concep tua l i zed and a p p r o a -
ched as genet ic o r b io log ica l issues. If th is o c c u r s , t h e n t h e N e w 
Gene t i cs may on l y he lp c réa te banks o f p r i va te data, des igner 
camps o r n e i g h b o r h o o d s o f genet ica l ly s imi la r peop le , and lives 
d i c t a ted by t h e m y t h s o f genet ic d e t e r m i n i s m and inev i tab l ism. 
Such an o u t c o m e , as o p p o s e d t o p rog ress leading t o f r e e d o m , 
h o p e and g r e a t e r f e l l owsh ip o f h u m a n k i n d , is unacceptab le t o th is 
genet ic is t . 
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Primit ive curiosíty for the world 

Th is is n o t t h e occas ion t o r e c o u n t t h e h i s t o r y o f human a t t e m p t s 
a t se l f -d iscovery t h r o u g h o u t t h e ages. T h e sub jec t is never the less 
en th ra l l i ng and t h e idea o f survey ing t h e h i s t o r y o f human i ty ' s 
ques t t o d i scove r t h e as y e t un fa thomab le m y s t e r y o f human 
na tu re re ta ins its a l lu re . 

H is to r i ca l l y , man was p r ima r i l y p r e o c c u p i e d w i t h his o u t e r su-
r r ound ings , w i t h t h e ob jec ts w h i c h served h i m t o subsist and t o 
i m p r o v e his we l l be ing . T h r o u g h o u t t h e cen tu r i es human energies 
w e n t i n t o d o m e s t i c a t i n g plants and animáis and t a m i n g na tu re . 
Imagine t h e p leasure fe l t by p r i m i t i v e man w h e n he r u b b e d t w o 
s tones t o g e t h e r t o make f i re . Fire a t ta ined a d iv ine ca tego ry in a 
w o r l d w h e r e a l m o s t eve ry th i ng was y e t t o be d i scove red . 

H u m a n c u r i o s i t y is insat iable and un l im i t ed . A t f i rs t , and f o r cen 
tu r i es , i t was d i r e c t e d a t t h e w o r l d in o r d e r t o k n o w i t and 
t h e r e b y p u t na tu re t o w o r k f o r man's benef i t . A l l t h e necessit ies 
o f l ife c o u l d be f o u n d in na tu re . So press ing was t h e s t rugg le f o r 
surv ival t h a t human beings p robab ly had ne i t he r t h e t i m e ñ o r t h e 
means f o r pu rsu ing t h e d i scovery o f t h e i r o w n na tu re . A l l i m p e 
ne t rab le mys te r ies w e r e a t t r i b u t e d and t r a n s f e r r e d t o dei t ies in 
possession o f t o t a l p o w e r o v e r man and dest iny . 
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ln p r i m i t i v e t imes , t h e gods w e r e n o t abs t rac t beings. T h e y w e r e 
incarna ted in t h o s e o b j e c t w h i c h m o s t impressed humans: t h e 
sun, m o o n , stars, moun ta ins , and ce r ta in animáis such as t h e ja
guar, bu l l , and se rpen t , t o ñame b u t a few . Sensory p e r c e p t i o n 
was t h e main avenue t o k n o w l e d g e . 

Metaphysícal síege 

W h e n d id man begin t o t u r n his gaze i n w a r d , t o re f l ec t o n his 
o w n being? In o u r c iv i l i za t ion i t was Ch r i s t i an i t y w h i c h made c lear 
r e fe rence t o t h e na tu re , c o n d u c t and dest iny o f h u m a n beings. 
Realist re l ig ions and var ious preva i l ing an imisms w e r e le f t beh ind 
as human i t y came t o k n o w an abst rac t , single, t r i p a r t i t e , o m n i p o -
t e n t and merc i fu l g o d w h o s e message was c e n t r e d o n love . 

Ch r i s t i an i t y began t o dispel t h e m y s t e r y by means o f r eve la t i on . 
Man was made in t h e image and l ikeness o f G o d , and par takes o f 
h i m . G o d is in man , and in na tu re , w h i c h t h e r e b y acqu i res a 
sacramenta l va lué. G o d aíso resides in a s idereal r ea lm w h o s e 
space and t i m e t e r m s w e c a n n o t even begin t o imagine. 

I r respec t i ve o f t h e valúes p r o v i d e d by Ch r i s t i an i t y and o f t h e fa i th 
its message may o r may n o t insp i re , w h a t is n o t e w o r t h y f o r o u r 
pu rposes h e r e is t h a t t h e y r e p r e s e n t a decis ive c o n t r i b u t i o n t o 
t h e k n o w l e d g e o f human na tu re , w i t h o u t c o m p l e t e l y unrave l l ing 
t h e i m p e n e t r a b l e m y s t e r y con ta i ned t h e r e i n . 

In my o p i n i ó n , t h e m o s t i m p o r t a n t idea f o r t h c o m i n g f r o m C h r i s 
t ian i ty in th is respec t - a p a r t f r o m pos i t ing love as t h e cen t ra l 
valué o f human e x i s t e n c e - was t o regard man as an on to log i ca l l y 
f r ee being. T h r o u g h its teachings w e grasped t h a t w e r e i t n o t f o r 
f r ee w i l l , man w o u l d lack t h e capaci ty f o r salvat ion o r p e r d i t i o n . 
W i t h o u t human f r e e d o m , ne i t he r Ch r i s t i an i t y ñ o r h u m a n ex i s t en -
ce i tself w o u l d have any mean ing. 

Th is genera l asser t ion cer ta in ly raises p r o b l e m s and inv i tes cha l -
lenges. Recall in th is regard t h e debate b e t w e e n Saint A u g u s t i n e 
and Bossuet o v e r t h e scope o f human l i be r t y vis-á-vis t h e p r o b a 
ble i n t e r v e n t i o n o f G o d in his l ife. T h e m e t a p h o r o f t h e d o c k t o 
w h i c h t h e said ph i l osophe rs l i kened o u r ex is tence is suf f ic ient ly 
i l lus t ra t ive o f th is deba te o n t h e cons t ra in t s o n h u m a n f r e e d o m 
in re la t i on t o t h e D iv in i t y . 

O n e p o s i t i o n he ld t h a t G o d o n l y w o u n d up t h e d o c k t o set i t 
i n t o m o t i o n ; t h a t is, t h e de i t y was on l y respons ib le f o r c rea t ing 
man e n d o w e d w i t h t h e necessary f r e e d o m t o dec ide his o w n 
salvat ion o r p e r d i t i o n i ndependen t l y o f G o d . T h e o t h e r side ar-
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gued t h a t G o d ' s i n t e r v e n t i o n was n o t l im i t ed t o o n l y s ta r t i ng up 
t h e d o c k , b u t c o u l d ac t t o set t h e d o c k back o r f o r w a r d shou ld 
any mishap o c c u r ; o t h e r w i s e , w h a t w o u l d be t h e va lué o f o r a -
t ions? I w i l l n o t e n t e r an o p i n i ó n o n th is deba te , b u t o n l y p o i n t 
o u t t h a t t h e issue ex is ts f r o m a theo log ica l s tandpo in t . 

Chr i s t i an i t y ' s p r o f o u n d y e t s imp le teachings o n man and his h u 
man l i be r t y su f fe red , in m y o p i n i ó n , ce r ta in ph i losoph ica l m is in -
t e r p r e t a t i o n s w h i c h con fused t h e message's or ig ina l essence w i t h 
secondary o r accessory aspects. Th is o f t e n led t o t h e c o r e o f t h e 
message be ing o v e r l o o k e d . T h e r e a re specif ic w r i t e r s and ph i l o 
sophical schoo ls w h i c h can be c i t ed as having c r e a t e d con fus ión 
o n th is sub jec t . I t is t o th is s i t ua t i on t h a t w e may a t t r i b u t e t h e 
resu l t ing ecl ipse o f t h e m o s t i m p o r t a n t and valuable par ts o f t h o s e 
teachings. I be l ieve t h a t an unde rs tand ing o f human na tu re has 
been h i n d e r e d , n o t he lped , by t h e hea ted and sti l l u n c o n c l u d e d 
debate o v e r w h e t h e r o r n o t essence p recedes ex is tence . I make 
th is asser t i on fu l ly a w a r e o f i ts many ph i losoph ica l imp l i ca t ions 
and a d m i t t h e a lways p resen t r i sk o f e r r o r t h a t accompan ies all 
human reason ing . 

T h e ques t f o r an essence, f o r a be ing under l y i ng th ings, in all 
th ings, is w h a t made metaphys ics t h e cen t ra l c o n c e r n o f ph i l o 
sophical schoo l i ng . Ph i losophers sough t t o exp la in t h e w o r l d by 
grasping t h e «be ing» o f ob jec ts , o f t h a t w h i c h rece ived t h e ap t 
ñame «metaphys ics» . Fo r t h e G r e e k s , o b s e r v e d He idegger , f r o m 
t h e exegesis o f be ing « t h e r e deve lops a d o g m a w h i c h n o t on l y 
regards as super f l uous t h e ques t i on as t o t h e mean ing o f being, 
b u t m o r e o v e r sanct ions t h e om iss i on o f t h e q u e s t i o n » . T h e y he ld 
t h a t «be ing» was « t h e m o s t un iversa l and e m p t y o f c o n c e p t s » , 
acco rd ing t o He idegger . Henee t h e conc lus ión t h a t n o t on l y d id 
t h e ques t i on as t o be ing n o t have an answer , « b u t t h a t q u e s t i o n 
i tself is o b s c u r e and lacks d i r e c t i o n » ' . 

In a d d i t i o n , in t h e i r de f i n i t i on o f human beings s o m e t h i n k e r s and 
t h e i r f o l l o w e r s s t ressed, as had Boec io b e f o r e t h e m , t h a t man 
was an « ind iv is ib le substance o f a ra t iona l n a t u r e » . W h i l e t r u e 
- w h o c o u l d d o u b t i t ? - such an asser t i on , w h i c h avo ids t h e ques
t i o n o f ex is ten t ia l f r e e d o m , i n e x o r a b l y leads t o l im i ta t i ons o r d is-
t o r t i o n s o f an overa l l unde rs tand ing o f human na tu re . H o w can 
f r e e d o m be d i s regarded w h e n r e f e r r i n g t o human beings? H o w 
can human beings be r e d u c e d t o t h e ra t iona l only? Boec io ' s d e 
f i n i t i on , passed o n o v e r t h e cen tu r i es , made us lose s ight o f t h e 
m o s t essent ial e l e m e n t o f man : his ex is ten t ia l f r e e d o m . 

1 Heidegger, Mart in : El ser y el tiempo, Fondo Cul tural Económica, translated 
in to Spanish f r o m the Germán by José Gaos, México, 1951, p. 6. (Al l quotes 
have been translated in to English f r o m the Spanish versión.) 
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C e n t u r i e s passed b e f o r e B o e c i o ' s c o r r e c t b u t i nsu f f i c ien t v i s i ó n 
o f h u m a n beings c o u l d be o v e r e ó m e . I t w a s ea r l y in t h e 2 0 t h 
c e n t u r y , t h o u g h v i s ib l y r o o t e d in t h e p r e c e d i n g c e n t u r y , w h e n 
a r e n e w e d i n t e r e s t in man ' s be ing w a s k i n d l e d . P h i l o s o p h e r s 
o n e x i s t e n c e such as H e i d e g g e r , Jaspers, S a r t r e , M a r c e l and 
Z u b i r i , in v a r y i n g w a y s b e c a m e t h e a r c h i t e e t s o f a p r o f o u n d 
and f r u i t f u l r e t h i n k i n g o f an issue o f ca rd ina l i m p o r t a n c e t o 
m a n . I t is t o t h e m t h a t w e o w e t h e f i r s t p h i l o s o p h i c a l d i s c o v e r y 
a b o u t h u m a n be ings. F o r t h e f i r s t t i m e e x i s t e n c e w a s e q u a t e d 
w i t h f r e e d o m . 

Man reflects on hís being 

I be l ieve and have a l ready s ta ted t h a t t h e task o f t h e ph i l osophy 
o f ex is tence is t o re f l ec t o n medu l l a r issues o f m a n k i n d w h i c h 
f o r m p a r t o f C h r i s t i a n t h o u g h t , t h o u g h th is was n o t necessar i ly 
t h e i n t en t o f t h e t h i n k e r s o f th is schoo l o f ph i l osophy . O b v i o u s l y 
w e c a n n o t f o r g e t t h a t t h e conc lus ions reached by s o m e o f t h e 
t h i n k e r s o f th is s c h o o l , such as Sar t re and He idegger , had l i t t le 
in c o m m o n w i t h t h e C h r i s t i a n message. 

T h u s , ne i t he r Sar t re 's « b e i n g - f o r - n o t h i n g » t h a t escapes in t h e f u -
t u r e , ñ o r He idegger 's « b e i n g - f o r - d e a t h » , w h o s e ex is ten t ia l o d y s -
sey conc ludes qu ick ly and def in i te ly , bear m u c h re la t i on w i t h t h e 
«be ing - f o r - t r anscendence» w h i c h i l luminates t h e Ch r i s t i an fa i th 
and t h a t is based o n h o p e , so dear t o Ma rce l . 

K ie rkegaa rd perhaps in i t i a ted th is f r u i t f u l and en r i ch ing stage o f 
ph i losoph ica l r e f l ec t i on o n man , w h i c h Descar tes j o i n e d w i t h his 
o w n o u t l o o k . Bu t i t was d u r i n g t h e years b e t w e e n th is cen tu r y ' s 
f e r o c i o u s w o r l d w a r s t h a t a seminal ph i losoph ica l m o v e m e n t t o o k 
shape. It was in t h a t p e r i o d w h e n t h e ph i l osophy o f ex i s tence 
b l o s s o m e d in all i ts v i ta l i t y . 

I v i e w t h e ph i l osophy o f ex i s tence as r e p r e s e n t i n g a m a j o r r e v o -
l u t i o n in t h e h i s t o r y o f ph i l osophy . P r i o r t o t h e e m e r g e n c e o f th is 
n e w w a y o f app roach ing ph i l osophy , h u m a n r e f l e c t i o n , as a l ready 
s ta ted , c e n t r e d o n t h e o u t s i d e w o r l d . Beginning f r o m t h e m o m e n t 
w h e n t h e h o r r o r s o f w a r s p u r r e d man t o t u r n his i nqu i r i ng gaze 
i n w a r d , a m a j o r advance was made in o u r k n o w l e d g e o f th is 
m y s t e r i o u s being w e cali man . 

A s s ta ted , t h e c o n t r i b u t i o n s made by t h e ph i l osophy o f ex i s tence 
t o deepen ing and c o m p l e m e n t i n g t h e v i e w o f man he ld by Boec io 
and his f o l l o w e r s c o n s t i t u t e a g rea t - a n d u n d e r v a l u e d - r e v o l u t i o n 
in t h e « d i s c o v e r y » o f h u m a n ex is tence . 
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T h e flrst discovery of human being 

In his 1844 b o o k The concept o f anguish 2, w r i t i n g o n t h e ques t i on 
o f o r ig ina l sin, So ren K ie r kegaa rd descr ibes his w o r k «as a s imp le 
psycholog ica l inves t iga t ion» o f t h e subject , add ing t h a t his p u r p o s e 
was n o t «a p o m p o u s ph i losoph ica l inves t iga t ion». 

K ie rkegaard c o n c l u d e d his re f lec t ions by s ta t ing t h a t man «is a 
synthesis o f sou l and b o d y » 3 . U p t o h e r e he was repea t ing w h a t 
was a l ready k n o w n t o t h o s e w h o used t h e i r fa i th t o p o n d e r t h e i r 
o w n being. W o r t h y o f o u r a t t e n t i o n , h o w e v e r , a re t h e w o r d s 
w i t h w h i c h he c o m p l e t e d t h e a b o v e - q u o t e d l ine: he ho lds t h a t 
t h e said s o u l - b o d y synthesis is « c o n s t i t u t e d and susta ined by t h e 
sp i r i t » . W e may v e n t u r e t o say t h a t w h e n using t h e t e r m «sou l» 
he was r e f e r r i n g t o t h e psyche. Bu t w h a t t h e n does K ie rkegaa rd 
mean by «spi r i t»? 

T h e answer , in m y o p i n i ó n , is t o be f o u n d a f e w pages f u r t h e r 
ahead w h e r e he expla ins t h a t man by « t u r n i n g i n w a r d , also d is-
covers f r e e d o m » . Th i s f r e e d o m is seen by K ie rkegaa rd as a «b les-
sing». F r e e d o m is n o t - a n d he re in lies t h e i m p o r t a n c e o f his 
w o r k - « t o a t ta in th is o r t h a t in t h e w o r l d , t o b e c o m e k ing o r 
e m p e r o r o r s p o k e s p e r s o n o f t h e age, b u t t h e f r e e d o m o f be ing 
a w a r e t h a t t o d a y he is f r e e d o m » 4; a f r e e d o m « t h a t is never m e r e 
poss ib i l i ty - a s s o o n as i t ex ists, i t is rea l» 5. F r e e d o m thus e m e r 
ges in all i ts s p l e n d o u r as t h e cen t ra l issue o f c o n t e m p o r a r y 
ph i losophy . 

A s f o r t h e soul and body , and t h e sp i r i t t h a t sustains t h e m , K i e r 
kegaard be l ieved t h e b o d y t o be «o rgan o f t h e soul and, t h e r e -
f o r e , o f t h e sp i r i t a lso» 6. T h e «sp i r i t » appears a n e w as s o m e t h i n g 
d is t inc t f r o m t h e b o d y and soul in w h i c h i t «is f o u n d » and w h i c h 
i t sustains. W e ga the r t h a t th is sp i r i t , d i scove red by man u p o n 
« t u r n i n g i n w a r d » , is f r e e d o m . T h u s t h e essence o f man is his 
ex is tence . A n d ex i s tence «is» f r e e d o m . 

T h e n e w ph i losoph ica l w i n d s began t o d ispel t h e concep tua l m i s t 
s h r o u d i n g th is sub jec t and a l l o w us t o g l impse t h a t o u r ex is tence 
is r o o t e d in and d r a w s its essence f r o m f r e e d o m . T h e s e p r o f o u n d 
re f lec t ions o p e n e d up n e w w a y in t h e a r d u o u s path t o t h e «d is
c o v e r y » o f man as «sub jec t» and n o t as a m e r e « o b j e c t » seen 
f r o m ou ts ide . Th is m a r k e d t h e beginn ing o f t h e f i r s t g rea t r e v o -

2 Kierkegaard, Sóren: El concepto de la angustia, Espasa-Calpe, Buenos Ai res, 
1943. 
3 Kierkegaard, Soren: op cit, p. 89. 
4 Kierkegaard, Sóren: op cit, p. 118. 
5 Kierkegaard, Sóren: op cit, p. 26. 
6 Kierkegaard, Sóren: op cit, p. 149. 
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l u t i on in th is rea lm o f ideas, t h e o n s e t o f a n e w stage in man's 
re lent less, pe rpe tua l and unf in ished d r i ve t o d i scover himself . 

F r e e d o m as the focus of human attent íon 

T h e t ra i l b lazed by K ie rkegaa rd was la ter f o l l o w e d by o t h e r w r i -
t e r s . But t h r e e q u a r t e r s o f a c e n t u r y w e r e t o pass b e f o r e a n e w 
and u n p r e c e d e n t e d s t imu lus was t o a r r i ve and spur ph i l osophe rs 
t o recons ide r , w i t h n e w nuances, K ie rkegaard 's t h o u g h t . Th is t i 
m e , h o w e v e r , i t was n o t or ig ina l sin b u t t h e ba rba r i t y o f w a r 
w h i c h c o m p e l l e d t h e m o r e e m i n e n t t h i n k e r s t o t r ave l a n e w a long 
t h e t ra i l begun by K ie rkegaa rd . In v i e w o f t h e resul ts o b t a i n e d I 
t h i n k i t was w o r t h t h e decades- long wa i t . Phi losophica l f indings 
a b o u t man's ex is tence , t h e c ióse s tudy o f his being, w o u l d have 
vas t r e p e r c u s s i o n s o n c o n t e m p o r a r y t h o u g h t . O n e o f t h e m 
n o u r i s h e d t h e legal t h o u g h t and j u r i s p r u d e n c e o f t h e second half 
o f o u r c e n t u r y . T h e D e c e m b e r lOth 1948 Un iversa l D e c l a r a t i o n 
o f H u m a n Rights fu rn ishes te l l i ng p r o o f o f th is asser t i on . 

In th i s i ncessan t sea rch f o r w h a t is h u m a n , Kan t ' s v i g o r o u s 
t h o u g h t c a n n o t be i g n o r e d . K a n t set d o w n an i m p o r t a n t m i le -
s t o n e in t h e path t o be f o l l o w e d by c o n t e m p o r a r y ph i losoph ica l 
t h o u g h t . Suffice i t t o recal l in th is respec t his c o n c e p t i o n o f t h e 
p e r s o n as « f r e e d o m w i t h i ndependence o f all t ypes o f mecha-
n ism». T h e p r inc ip ie t h a t man is an end in h imsel f and n o t a m e r e 
i n s t r u m e n t has been accep ted as t h e concep tua l mainstay u n d e r -
p inn ing c o n t e m p o r a r y legal sc ience and legis lat ion. 

T h e cen t ra l t h e m e o f t h e s y m p h o n y o f ph i losoph ica l t h o u g h t o n 
human beings was n o w f r e e d o m , n o l onger jus t reason . It was 
d i scove red w i t h u n p r e c e d e n t e d luc id i ty t h a t t o unde rs tand m e -
taphysics, t o grasp t h e being o f all th ings, i t was f i r s t necessary 
t o k n o w t h e «be ing» o f t h e cogn izan t subject . Leading t h i n k e r s 
t r a i n e d t h e i r sc ru t i ny o n man himself , w h o a f te r cen tu r i es had 
t hus b e c o m e t h e cen t ra l issue o f k n o w l e d g e . Pushed o u t o f c e n t r e 
stage w e r e t h e w o r l d and th ings, w h i c h had he ld t h e p r i m e i n te -
res t o f t h e ph i l osophe rs p r i o r t o t h e adven t o f t h e ph i l osophy o f 
ex is tence . 

It was He idegger w h o p u t f o r t h t h a t b e f o r e w e c o u l d inqu i re 
a b o u t t h e being o f th ings w e m u s t f i r s t c o n d u c t an e x p o s i t i o n o f 
human ex i s tence and being, o f dasein as ex/stenz. A c c o r d i n g t o 
He idegger t h e e x a m i n a t i o n and i n t e r p r e t a t i o n o f th ings w o u l d 
c o m e later . T h e f i r s t p a r t o f his p r o p o s e d plan is con ta i ned in his 
b o o k 6e/ng and t i m e 1 . H e w o u l d neve r ge t t o t h e second par t . 

7 See f oo tno te I. 
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T h e ph i l osophy o f ex i s tence m a r k e d a m o m e n t o u s t u r n i n g p o i n t 
in ph i losoph ica l t h o u g h t . Ph i losophy 's n e w p r e o c c u p a t i o n w i t h 
man e x t e n d e d t o o t h e r d isc ip l ines and signalled n o t j us t a w a y o f 
t h i nk ing b u t a c o m p l e t e o u t l o o k o n l i fe. A s B o b b i o was t o say, 
t h e ph i l osophy o f ex i s tence is n o longer t h e o p i n i ó n o f a G e r m á n 
p h i l o s o p h e r o r a F rench ar t i s t : i t is «a w a y o f ph i l osoph iz ing w h i c h 
st rangely and w o n d e r f u l l y f i ts t h e ph i losoph ica l v o c a t i o n and , I 
w o u l d even say, t h e ph i losoph ica l tas te o f o u r age» 8. 

Soc io logy and law, a m o n g o t h e r d iscip l ines, t o o k up th is p o s i t i o n 
and t h i n k e r s carne f o r w a r d basing t h e i r sc ient i f ic advances in t h e 
f indings and c o n t r i b u t i o n s o f t h e ph i l osophy o f ex is tence . T h e 
imp l i ca t ions f o r law w e r e c lear ; t h e n e w advances e x p o s e d t h e 
l im i ta t i ons o f t h e p rev ious l y d o m i n a n t ind iv idual is t and p a t r i m o -
nial ist c o n c e p t i o n s . T h e response t o these l im i ta t i ons was n o t t o 
deny t h e m b u t t o a f f i rm t h e cen t ra l i t y o f t h e p e r s o n in t h e ju ra l 
w o r l d . T h e r e t h u s a róse legal pe rsona l i sm as a feasible response 
t o t h e cen t ra l ques t i on o f law. 

Existence as f reedom 

Is i t poss ib le t o d e f i n e f r e e d o m ? M u c h t h e same as Jaspers , I 
b e l i e v e f r e e d o m is i n d e m o n s t r a b l e a n d henee u n d e f i n a b l e 9 . 
N o n e t h e l e s s , w e fee l and l i ve t h e f r e e d o m t h a t each o f us 
r e p r e s e n t s . 

T h e cogn i t i ve path f o r app roach ing f r e e d o m , u n d e r s t o o d as man's 
v e r y being, is n o t « o n t o g n o s i s » - r a t i o n a l , t h e o r e t i c a l a p p r e h e n -
s ion o f man . Ra the r i t is w h a t M i r ó Quesada t e r m e d as « o n t o s -
t e s i a » - an e m o t i o n a l s ta te , such as love, hate , anguish, o r despai r , 
t h a t is, a sensib i l i ty o f be ing l0. Rat ional app rehens ion o f be ing 
requ i res d is tanc ing ourse lves t h e r e f r o m so t h a t w e may k n o w 
be ing f r o m w i t h o u t , as any o t h e r o b j e c t sub jec ted t o analysis. In 
o r d e r t o grasp f r e e d o m w e m u s t e n t e r i n t o d i r e c t c o n t a c t w i t h 
f r e e d o m , feel i t , l ive i t . In o t h e r w o r d s , f r e e d o m is o n l y revea led 
t o us « f r o m w i t h i n » as a pe rsona l e x p e r i e n c e , t h r o u g h a p rocess 
o f i n te rna l i za t i on . E m o t i o n s , sensat ions, a re expe r i ences w h i c h 
reveal t o us o u r o w n being. C o n c e p t u a l t h e o r i e s can c o m e a f te r -
w a r d , a f te r th is e x t r a o r d i n a r y e x p e r i e n c e o f f r e e d o m «is l i ved». 
Such e x p e r i e n c e o c e u r s b u t a f e w t imes in a l i fe t ime, a c c o r d i n g 
t o Marce l in s i tua t ions in w h i c h « s o m e t h i n g o f real i m p o r t a n c e is 

8 Bobbio, N o r b e r t o : El existendalismo, Fondo de Cu l tu ra Económica, México, 
1951, p. 17. 
9 Jaspers, Kar l : La fe filosófica, Losada, Buenos Aires, 1969, p. 4. 
10 M i ró Quesada, Francisco: Ensoyos, / (Antología), Imprenta Santa María, Lima, 
195!, pp. 27-28. 
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at s take» " ; t h a t is, s i tua t ions w h i c h cause man anguish as t o t h e 
dec is ión t o be t a k e n . 

Angu ish arises f r o m t h e respons ib i l i t y o f a human being b e f o r e a 
dec is ión o f t r anscenden ta l i m p o r t a n c e in his l i fe. A c c o r d i n g t o 
K ie rkegaard , He idegger and Sar t re and o t h e r s , i t is t h r o u g h an 
guish t h a t o n e c o m e s t o a p p r e h e n d f r e e d o m ; f r e e d o m w h i c h has 
been imposed o n man as «his respons ib i l i t y» . 

In l ine w i t h t h e above reason ing Scheler he ld t h a t peop le a re n o t 
exc lus ive ly logical subjects , cha rac te r i zed by ra t iona l o r w i l f u l acts, 
b u t r a t h e r t h a t an ind iv idual is t h e c o n c r e t e rea l i ty in w h i c h such 
acts f ind t h e i r f u l f i l m e n t , 2 . Fo r Scheler - m u c h l ike K i e r k e g a a r d -
a p e r s o n is t h e « c e n t r e o f t h e sp i r i t » , w h i c h p resupposes « inde -
pendence , f r e e d o m o r essent ial a u t o n o m y - o r t h e c e n t r e o f his 
e x i s t e n c e - c o n f r o n t e d w i t h t h e t ies and p ressu re o f t h e o rgan ic 
w o r l d , o f l ife, o f all t h a t per ta ins t o l i fe, and, t h e r e f o r e , also o f 
his d is t inc t ive in te l l igence» l3. 

A l l t h e f o r e g o i n g leads t o t h e conc lus ión t h a t sp i r i tua l being, 
w h i c h «is f r e e d o m » , is ind iv idua l , rea l , possesses ex is tence and is 
t e m p o r a l i t y . I t is an un fo ld ing , a p rocess . It lacks substance, n o t -
w i t hs tand ing w h i c h i t is equ iva len t t o itself. F r e e d o m , as Z u b i r i 
p o i n t e d o u t , is t h e on to l og i ca l s i tua t ion o f he w h o s e ex i s tence 
rests o n his be ing l4. F r e e d o m is ne i t he r an a t t r i b u t e ñ o r a p r o -
p e r t y o f h u m a n beings. It is t h e i r v e r y being. 

Ex is tence as f r e e d o m impl ies t h a t w e a re b e f o r e a be ing, an I, in 
cons tan t m o t i o n , in t h e p rocess o f mak ing himself , o f w r i t i n g his 
o w n un ique b iog raphy . Because he is f r ee , man char ts o u t p r o -
jects he may o r may n o t fu l f i l . Thus , he is labi le, p r o j e c t i v e and 
c rea t i ve . In Z u b i r i ' s w o r d s a p e r s o n car r ies o u t his «sel f - real iza-
t i o n t h r o u g h t h e c o m p l e x i t y o f l iv ing» l5. T o d o so man i n c o r p ó 
ra te valúes i n t o his l ife, p e r m i t t i n g h i m t o dec ide p re fe rences , 
make cholees and t h e n p lan. Man is thus an es t imat i ve being. 

A s can be seen, n o t o n l y does t h e ph i l osophy o f ex i s tence s h o w 
ex is tence t o be f r e e d o m , b u t as I w i l l exp la in f u r t h e r ahead, i t 
also paved t h e w a y f o r a reconc i l i a t i on o f t h e ph i l osophe r ' s p o -
s i t ion w i t h t h e fmdings o f sc ience. 

11 Marcel, Gabriel : El misterio del ser, Ed. Sudamericana, Buenos Aires, 1953, 
p. 298. 
12 Scheler, Max: «Etica» [Ethics], Revisto de Occidente, Madr id, 1941, p. 42. 
13 Scheler, Max: B puesto del hombre en el cosmos. Losada, Buenos Aires, 1943, 
p. 131. 
14 Zub i r i , Xavier: Naturaleza, Historia, Dios, Ed. Poblet, Buenos Aires, 1948, p. 
390. 
15 Zub i r i , Xavier: Naturaleza, Historia, Dios, op cit, p. 370. 
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N o t w i t h s t a n d i n g t h e above , and desp i te t h e g rea t s t r ides made in 
o u r unde rs tand ing o f m a n k i n d , o u r k n o w l e d g e t h e r e o f is c o m p l e -
te ly insuf f ic ient . Man rema ins a m y s t e r y t o be d e c i p h e r e d , a l -
t h o u g h his f r ee , and henee unp red ic tab le , na tu re leads us t o be-
l ieve t h a t man w i l l a lways see h imse l f as a p r o b l e m t o be s tud ied . 
His c o m p l e x , r i ch and dynamic ex is ten t ia l s t r u c t u r e w i l l ensure , 
as p o i n t e d o u t by Jaspers, t h a t he is a lways m o r e than w h a t is 
k n o w n o f h im l6. W i t h his charac ter is t i c elegance, M o u n i e r used 
an insight fu l m e t a p h o r t o i l l us t ra te th is s i tua t ion w h e n he said t h a t 
«a t h o u s a n d p h o t o g r a p h s c o m b i n e d d o n o t make up wa lk ing , 
th ink ing , and lov ing m a n » l7. 

T h e relativity of f reedom 

F r e e d o m is n o t abso lu te . Insofar as he is f r ee , man is able t o 
dec ide o n a specif ic l i fe p lan. Th is is t h e inal ienable and or ig ina l 
instance o f f r e e d o m . Bu t th is dec is ión , th is p lan, is made in o r d e r 
t o be « l ived o u t » , and t h e r e f o r e requ i res its psychosomat i c «ca-
sing», t h a t is, a body , in te l l igence, w i l l and sen t imen ts t h r o u g h 
w h i c h i t shall be man i fes ted and ac t in t h e w o r l d . Man , t h o u g h 
indiv idual and s ingular ly un ique , is n o t enc losed in h imsel f in iso-
la t ion f r o m t h e w o r l d . H e lives in coex i s tence w i t h o t h e r s . H e is 
a coex is ten t ia l be ing l8. Ex is tence is coex is tence . 

Man is n o t c u t off, cons tan t l y w i t h d r a w n inside his o w n « I» . Being 
« in i tsel f» is a lso «be ing w i t h o t h e r s » . B o t h d imens ions make up 
man's ex is ten t ia l - coex is ten t ia l s t r u c t u r e . Man is indiv idual and so
cial a t t h e same t i m e . Jaspers p o i n t e d o u t t h a t i t is in c o m m u n i -
ca t ion and u n i ó n w i t h o t h e r m e n t ha t ex is tence finds itself19. 
Ex is tence is g iven as c o m m u n i c a t i o n . 

In o r d e r t o ach ieve se l f - rea l izat ion as a f r e e being t h e « I» m u s t 
be able t o re ly o n its psychosomat i c en t i t y , o n o t h e r s , and o n 
th ings . F r e e d o m is c o n d i t i o n e d by t h e subject 's o w n in te rna l 
w o r l d , by his psychosoma t i c casing, by o t h e r s , and by t h e th ings 
w h i c h s u r r o u n d h i m , all o f w h i c h o f fe r count less obstac les t o t h e 
rea l iza t ion o f each subject 's ex is tent ia l p ro jec t20 . 

T h e « o t h e r s » w i t h w h o m man m u s t necessar i ly c o e x i s t and 
w h o m he needs in o r d e r t o a f f i rm his o w n being may n o t ac-
quiesce t o his f r e e dec is ión . T h e y may c o o p e r a t e w i t h t h e fu l f i l -

16 Jaspers, Kar l : Lo fe filosófica, op cit, p. 5. 
17 Mounier , Emmanuel: El personalismo, Eudeba, Buenos Aires, 1962, p. 6. 
18 Fernández Sessarego, Car los: Derecho y persona, Inelsa, Lima, 1990, pp. 73 
and ff. 
19 Jaspers, Kar l : Lo fe filosófica, op cit, p. 102. 
20 Jaspers, Kar l : Lo fe filosófica, op cit, p. 58. 
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m e n t o f his plan o r i m p e d e o r r e s t r i c t its rea l i za t ion . Because he 
is thus d e p e n d e n t o n « t h e o t h e r s » , man t o be «h imse l f» and m u s t 
also avail h imse l f o f t h e th ings a r o u n d h im . A l l th is re la t iv izes, 
c o n d i t i o n s o r d e t e r m i n e s t o s o m e e x t e n t his f r e e d o m a t t h e 
p h e n o m e n a l instance. A s n o t e d by M o u n i e r , abso lu te f r e e d o m is 
a m y t h f r o m t h e m o m e n t o f its l im i t a t i on by t h e n u m e r o u s ne-
cessit ies w h i c h c o n s t r a i n and by t h e valúes w h i c h p r o m p t f r e e 
d o m 2I. 

T h e second discovery of man 

A s a l ready ind ica ted , be ing - w h i c h is t h e same as f r eedom— is 
f i r s t a p p r e h e n d e d by means o f « o n t o s t e s i a » . T h r o u g h an e m o -
t iona l i n t u i t i o n , and a p rocess o f i n te rna l i za t i on , t h e f r e e d o m - r a -
d i x mani fests itself. Th is is t h e path p r o p o s e d by t h e ph i l osophy 
o f ex is tence f o r app rehend ing def in i t i ve ly and f r o m w i t h i n t h e 
« b e i n g » r e p r e s e n t e d by each o f us. F r e e d o m is d i s c o v e r e d 
t h r o u g h «anguish». 

Th is c o n t r i b u t i o n , w h i c h dates back o n l y a f e w decades, has a l lo -
w e d us an increas ing k n o w l e d g e o f m a n k i n d . Bu t t h e r e is a n o t h e r 
pa th t o t h e unde rs tand ing o f man . Fo r cen tu r i es , m a n k i n d has 
been t h e sub jec t o f s tudy by science, w h i c h expla ins man r a t i o -
nally, grasping h i m n o t « f r o m w i t h i n » b u t as an o b j e c t t o be 
analyzed « f r o m w i t h o u t » . In th is sense, man has been s tud ied by 
n u m e r o u s d isc ip l ines, such as b io logy , ana tomy , psycho logy , his-
t o r y , a n t h r o p o l o g y . 

In t h e a r d u o u s and unf in ished p rocess o f d i scove r i ng man b o t h 
t h e e m o t i o n a l and t h e ra t iona l paths have been and a re used. 
T h e y c o m p l e m e n t each o t h e r in c o n t e m p l a t i n g th is unp red i c tab le 
and m y s t e r i o u s be ing o f w h o m w e k n o w m o r e each passing day 
y e t as t o w h o m all o u r k n o w l e d g e is insuf f ic ient . 

W h i l e t h e p h i l o s o p h y o f ex i s tence rep resen ts a m a j o r t u r n i n g 
p o i n t w i t h i n ph i l osophy , a f fo rd ing us a b e t t e r unde rs tand ing o f 
ex is tence as f r e e d o m , t h e paral le l sc ient i f ic r e v o l u t i o n is c u r r e n t l y 
r e p r e s e n t e d by genet ics . A l t h o u g h its r o o t s reach far back i n t o 
t h e past, i t is in r e c e n t decades t h a t th is f ie ld has p rog ressed w i t h 
s ta r t l i ng speed. Since Mende l ' s d iscover ies o f 100 years ago ge
net ics had n o t seen such an e x t r a o r d i n a r y qua l i ta t ive leap f o r w a r d 
as t h e o n e seen in r e c e n t t imes . Neve r the less , as w e w e l l k n o w 
f r o m w h a t has a l ready been g l impsed and is be ing p r e d i c t e d , ge
net ics h a r b o u r s even m o r e as ton ish ing f indings f o r us in t h e near 
f u t u r e . T h e H u m a n G e n o m e P ro jec t w i l l r e p r e s e n t t h e cu lm ina -

21 Mounier, Emmanuel: El personalismo, op cit, p. 6. 
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t i o n o f a c ruc ia l stage in t h e unde rs tand ing o f t h e na tu re o f human 
beings. 

T h e resul ts t o be o b t a i n e d f r o m t h e H u m a n G e n o m e P ro jec t w i l l 
b r i ng e n o r m o u s benef i ts . A t t h e same t i m e , h o w e v e r , t h e p r o j e c t 
also raises c o m p l e x and de l ica te eth ica l and legal issues a l ready 
visible t o t h o s e d i r ec t l y invo lved in t h e p rocess o r w h o c losely 
f o l l o w its p rogress . These issues m u s t be s tud ied as carefu l ly , 
ca lmly and jud ic ious ly as d i c ta ted by t h e awareness t h a t h u m a -
ni ty 's f u t u r e is a t s take. Gene t i cs can osc i l la te b e t w e e n w o n d e r -
m e n t and t e r r o r , b e t w e e n g o o d and evi l . 

T h e contribution and prospects of genetics 

Just as t h e p e r i o d b e t w e e n W W I and W W I I was m a r k e d by t h e 
takeo f f o f ph i l osophy insofar as c o n c e r n s t h e « r e d i s c o v e r y » o f 
t h e sp i r i tua l r o o t o f man 's being, t h e year 1953 perhaps marks 
t h e m o m e n t w h i c h , thanks t o W a t s o n and C r i c k ' s f indings o n t h e 
he l i co id s t r u c t u r e o f t h e D N A mo lecu le , t r i gge red t h e rap id ad -
vance in t h e f ie ld o f genet ics and , t h e r e b y , in t h e d i scove ry o f 
man's na tu re . 

A s e v e r y o n e k n o w s , t h e H u m a n G e n o m e Pro jec t unde r takes t o 
e x p l o r e h u m a n n a t u r e by means o f D N A analysis, t o ident i fy and 
prec ise ly l óca te genes in re la t i on t o o t h e r genes, d e t e r m i n e t h e 
exac t d is tance separat ing t h e m , and t o t h e r e b y d e c o d e t h e mes-
sage t h e y c o n t a i n ; o r w h a t s o m e scient is ts have me tapho r i ca l l y 
cal led D N A ' s « g r a m m a r o f l i fe», analyzing its c o m p o n e n t b i oche -
mical phrases, w o r d s and le t te rs . T h e o u t c o m e o f th is e x t r a o r d i 
nary scient i f ic en te rp r i se , as p r o p o s e d , w i l l be t o d e c o d e th is 
b iochemica l I n f o r m a t i o n and ob ta in t h e so-cal led genet ic map. 

T h e mapp ing and d e c o d i n g o f b iochemica l I n f o r m a t i o n a re goals 
w h i c h if fu l ly ach ieved w o u l d in g rea t measure a l l ow us t o c o m 
p le te t h e d i scove ry o f t h e na tu re o f th is « f r e e d o m be ing» cal led 
man. T h e i r rea l i za t ion w o u l d c lar i fy, in deta i l , t h e b io log ica l ins-
t r u m e n t a t man 's d isposal in his ques t f o r persona l rea l iza t ion and 
t h e genet ic d e t e r m i n a n t s t o w h i c h he is sub jec t in t h e p rocess o f 
ca r r y ing o u t his ex is ten t ia l p ro j ec t . 

In p r inc ip ie , t h e H u m a n G e n o m e P r o j e c t m e r i t s universal s u p p o r t 
as t o its imp l i ca t ions f o r o u r k n o w l e d g e o f human na tu re . I t o f fers 
human i t y incalculable benef i ts , par t i cu la r l y in t h e f ie ld o f med ic ine . 
T o be sure , many diseases a re k n o w n t o have a genet ic c o m p o 
nen t . T h e resu l ts thus far , and t h o s e y e t t o c o m e , w i l l p e r m i t 
m o r e accu ra te diagnosis and, fo reseeab ly , t r e a t m e n t o f many o f 
t h e diseases af f l ic t ing m a n k i n d . W i t h t h e H u m a n G e n o m e Pro jec t 
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w e have p e n e t r a t e d i n t o a w o r l d m o s t o f w h i c h is y e t t o be 
e x p l o r e d . T h e ques t i on thus raised is w h e t h e r i t is poss ib le t o 
p r o d u c e human p ro te i ns w h i c h can t o s o m e e x t e n t « c u r e » de -
fec t i ve genes o r rep lace missing ones . Recen t e x p e r i m e n t s have 
y ie lded encourag ing resu l ts and a pos i t i ve a n s w e r t o th is ques t i on 
l ooks t o be increasingly l ikely. 

In t h e legal f ie ld , as is w e l l k n o w n , genet ics is a l ready capable o f 
f u rn i sh ing ev idence in cases w h e r e ques t ions o f p a t e r n i t y o r f i l ia-
t i o n a re a t issue. It is a lso highly useful f o r t h e iden t i f i ca t ion o f 
c r im iná is f r o m hair, b l o o d o r semen t races 22. 

W e lack t h e scient is t 's I n f o r m a t i o n and v is ión pe rspec t i ve t o be 
able t o imagine o t h e r fo reseeab le benef i ts t o be g a r n e r e d f r o m 
t h e Pro jec t , s o m e o f w h i c h w e su rm ise w i l l be w o n d r o u s . W e 
a re n e w c o m e r s t o w h a t has been cal led t h e «v i rg in f o r e s t » o f 
n e w genet ics . T h u s t h e «space» age is r igh t ly s ta r t i ng t o b e c o m e 
k n o w n as t h e age o f «genet ic r e v o l u t i o n s » . I h o p e i t br ings bene
f i ts t o t h e h u m a n race. 

Genet ics , ethics and law 

Echoing some w r i t e r s o f recent years, I w o u l d like t o po in t o u t the 
s imi lar i ty be tween the possible risks generated by t h e H u m a n Ge
n o m e Pro ject and those wh i ch aróse f r o m the d iscovery o f a tomic 
energy. A s w e k n o w , all progress, all scientific advance entails n o t 
on ly potent ia l benefits f o r human beings, bu t also an undeniable risk 
f o r humani ty. Nagasaki, H i rosh ima, Che rnoby l , a re ñames w h i c h n o w 
chill humani ty upon each ment ion o r remembrance . A n d nobody 
can assure us tha t o t h e r catastrophic events, predictable o r o the r -
wise, w i l l n o t expand this r os te r o f death and des t ruc t ion . 

In th is rega rd G e r i n has s ta ted t h a t t h e e n t i r e h i s t o r y o f nuc lear 
p o w e r «has ra ised e n o r m o u s p r o b l e m s f o r g o v e r n m e n t s and f o r 
ju r i s ts , p r o b l e m s w h i c h a re st i l l t o be reso l ved» and d r a w s t h e 
conc lus i ón t h a t « t h e consequences o f genet ic man ipu la t i on cou ld 
e n t a i l c o n s e q u e n c e s e v e n w o r s e t h a n t h o s e o f t h e a t o m 
b o m b » 23. Ga fo has w a r n e d t ha t « t h e m a j o r rese rva t ions s t i r r e d 

22 In this connect ion, Max Arias Schreiber, in a recently published art icle in 
the daily B Comercio of Lima, reminds us o f a famous 1986 case in Ox fo rdsh i re 
County , Great Britain, in which the pólice, after obtaining b lood and saliva 
samples f r o m m o r e than 4,000 persons and applying the Alee Jeffreys method, 
was able t o ar rest a murderer . A similar case aróse in Italy, w h e r e the pólice 
w e r e able t o t rack down the assassin of the famous judge Giovanni Falcone 
f r o m his genetic f ingerpr int . 
23 Ger in , Gu ido: «El legislazloni europee in mater ia di ingegneria genética e 
biotecnología», Modificazioni genetiche e diritti dell'uomo, Cedam, Padua, 1987, 
p. 151. 
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by t h e d e v e l o p m e n t o f nuc lear p o w e r t o s o m e degree a re appl l -
cable t o th is sub jec t» 24. 

S o m e p r e m o n i t o r y vo ices have r igh t ly cal led f o r f u r t h e r re f l ec t i on 
and s o u n d e d a w a r n i n g t o p r e v e n t t h e po ten t i a l d isasters w h i c h 
c o u l d ar ise f r o m misapp l i ca t ion o f b iogenet ics and i ts fabu lous 
ach ievemen ts . U n d o u b t e d l y , t h e H u m a n G e n o m e P r o j e c t genera -
t e de l ica te , c o m p l e x e th ica l and m o r a l issues, w h i c h m u s t be 
s o r t e d o u t sw i f t l y and jud ic ious ly if w e a re t o a v e r t t h e ha rmfu l 
ef fects o f a misuse o f t h e k n o w l e d g e genet ics w i l l f o reseeab ly 
a t ta in in c o m i n g years . 

Mu l t i - d i sc ip l i na ry g r o u p s shou ld be o rgan ized t o t a k e up these 
ques t i ons , e n t r u s t e d w i t h t h e u r g e n t task o f an t ic ipa t ing , as m u c h 
as feasible and w i t h such p r e c a u t i o n as is w a r r a n t e d , t h e possib le 
d isasters t h a t l o o m in o u r near f u t u r e unless w e a d o p t t h e mea-
sures t h a t reason and e th ics counse l . Such an in i t ia t ive , if backed 
by t h e leading scient i f ic p o w e r s , c o u l d perhaps avo id t h e hazards 
and unce r ta in t i es t h a t w i l l ar ise f o r h u m a n i t y as t h e P r o j e c t y ie lds 
m o r e and m o r e resu l ts o f app l i ca t ion in d ive rse scient i f ic f ie lds. 
It is i m p e r a t i v e t h a t t h e in ternac iona l c o m m u n i t y n o t be c o n f r o n -
t e d w i t h a fa i t a c c o m p l i . 

By t h e l ight o f ce r ta in h ideous and n o t - t o o - d i s t a n t events i t is n o t 
o v e r l y d i f f icu l t t o imagine s o m e genet ic eng ineer be ing t e m p t e d 
t o t r y t o « p e r f e c t » ind iv iduáis by « c o r r e c t i n g » t h e i r genes. A n 
unde rs tandab le misgiv ing and fear accompan ies us w h e n w e t h i n k 
o f t h e va r i ous consequence w h i c h c o u l d be un leashed by dev ian t 
eugenic app l i ca t ions o f t h e resu l ts o b t a i n e d by t h e Pro jec t . 

T h e sc ient is ts pa r t i c ipa t ing in t h e Pro jec t , as w e l l as t h o s e n o t 
d i r e c t l y i nvo l ved and o b s e r v e r s in genera l a re n o t ob l i v i ous t o 
t h e dangers and grave consequences , apa r t f r o m eugenic ones, 
w h i c h c o u l d ar ise in t h e absence o f an a le r t e th ica l consc iousness. 
A n d f o r cases w h e r e such an awareness u n f o r t u n a t e l y does n o t 
ex is t , w e m u s t be p r e p a r e d t o m o v e swi f t l y t o devise t h e a p p r o -
p r i a te legal measures f o r safeguarding h u m a n beings against t h e 
t h r e a t s and h a r m w h i c h c o u l d be gene ra ted by misuse o f P ro jec t 
resu l ts . 

S o m e o f t h e a foresa id consequences have been a l ready p o i n t e d 
o u t w i t h due u rgency by n u m e r o u s sc ient is ts and w r i t e r s , c i t ing 
t h e grave danger o f p r o c e e d i n g w i t h o u t an eth ica l sense. O n e o f 
t h e m o s t f ea red consequences (due t o t h e ease w i t h w h i c h i t 
c o u l d c o m e a b o u t ) m e n t i o n e d in r e c e n t years is t h a t t h e r i gh t t o 

24 Gafo, Javier: «El nuevo homo habilis» [The new homo hab;//s], Fundamenta-
ción de la bioética y manipulación genética, Universidad Pontificia Comil las, Ma
dr id , 1988, p. 222. 
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pr ivacy c o u l d be a f fec ted. T h e r e ex is ts t h e c lear r i sk t h a t t h e 
d isc losure o f genet ic i n f o r m a t i o n , w i t h i ts a t t e n d a n t v i o l a t i on o f 
a pe rson ' s pr ivacy, c o u l d t o s o m e deg ree f r ú s t r a t e o r l im i t t h e 
aggr ieved pe rson 's possib i l i t ies o f rea l iz ing his persona l p ro j ec t s . 

O n e o f t h e issues m o s t f r e q u e n t l y c i t ed in th is rega rd is w h e t h e r 
e m p l o y e r s w i l l r e q u i r e j o b appl icants t o u n d e r g o genet ic sc ree-
ning, t h e resu l ts o f w h i c h c o u l d obv ious l y d e t e r m i n e t h e i r e m -
p l o y m e n t el ig ib i l i ty . A n o t h e r ques t i on w h i c h has sc ient is ts , and all 
peop le i n t e r e s t e d in t h e p r o j e c t in genera l , o n edge is h o w insu-
rance compan ies m igh t c o n d u c t themse lves in re la t i on t o t h e 
l ikely r e q u i r e m e n t t h a t genet ic p ro f i les be establ ished o f its insu-
reds . I t is hypo thes i zed t h a t t h e said compan ies m i g h t n o t e x t e n d 
coverage t o indiv iduáis w i t h a p red i spos i t i on t o diseases o f gene-
t ic o r i g i n . 

A l s o o f c o n c e r n a re t h e genet ic man ipu la t i ons o r o t h e r misuses 
prac t ised o n u n b o r n ch i l d ren w h o s e genet ic p ro f i l e reveáis a p r o -
pens i ty f o r ce r ta in diseases. A p rena ta l diagnosis places t h e pa-
ren ts in t h e d i l e m m a o f having t o make highly e th ica l l y -charged 
dec is ions such as w h e t h e r o r n o t t o p rese rve t h e life o f an u n 
b o r n baby f o u n d t o suf fer a se r ious disease. 

It is l i kewise poss ib le t o calcúlate t h e t rag ic effects f o r a p e r s o n 
w h o s e med ica l d iagnosis reveáis t o h i m t h a t he suffers f r o m an 
incurab le disease. Simi lar consequences w o u l d awa i t all m e m b e r s 
o f a fami ly f o r w h i c h med ica l sc ience diagnoses a d i s o r d e r , such 
as H u n t i n g t o n ' s disease f o r instance, w h i c h has n o med ica l t r e a t -
m e n t . 

T h o u g h t has also been given t o o t h e r s i tua t ions re la t ing t o t h e 
issues b e f o r e us he re . T h e poss ib i l i ty has been advanced t h a t 
u n r e s t r i c t e d avai labi l i ty o f genet ic i n f o r m a t i o n c o u l d lead t o t h e 
marg ina l iza t ion o f y o u n g peop le o f m a r r y i n g age, par t i cu la r l y , w o -
m e n w h o are c o n f i r m e d t o be ca r r i e r s o f de fec t i ve gene. 

Th is last q u e s t i o n t o u c h e s o n t h e d i f f i cu l t p r o b l e m o f w h o ho lds 
t i t l e t o ind iv idual genet ic i n f o r m a t i o n . T h e cen t ra l issue in t h e 
cases g iven above boi ls d o w n t o w h o w o u l d be en t i t l ed t o have 
access t o such valuable i n f o r m a t i o n . 

Patentabíl ity of genetic inventíons 

O n e issue w h i c h has ra ised se r ious ques t i ons is t h e supposed 
r igh t t o pa ten t t h e t echno log ies d i scove red in t h e p rocess o f 
gaining k n o w l e d g e o n t h e h u m a n g e n o m e and its med ica l appl ica-
t i ons . T h e r e is a w o r r i s o m e t e n d e n c y in s o m e d e v e l o p e d c o u n -
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t r i es t o apply t o human beings t h e same pr inc ip ies as used f o r 
animáis o r p lants. If so , w e a re o n c e again faced w i t h t h e g r i m 
rea l i ty o f t h e scient i f ic p o w e r s ' abso lu te lack o f so l i da r i t y w i t h 
peopíes w h o , due t o r e s o u r c e l im i ta t i ons o f d i f f e ren t o r ig ins , a re 
n o t in a p o s i t i o n t o invest sizable a m o u n t s o f m o n e y in genet ic 
research . 

If w e r e t o c o m e a b o u t such a s i tua t ion w o u l d lead t o a p a r a d o x 
in w h i c h s o m e c o u n t r i e s w h o s e fabu lous inves tmen ts a l l o w t h e m 
t o d i scove r and apply deadly means f o r t h e nuc lear d e s t r u c t i o n 
o f human Ufe a r e p laced in t h e eth ica l p r e d i c a m e n t o f n o t c o n -
t r i b u t i n g t o saving h u m a n lives by b lock ing access t o t h e n e w 
techno log ies d e r i v e d f r o m t h e app l i ca t ion o f d iscover ies in gene-
t ics . In such a case, t h e business t e m p t a t i o n t o « r e c o v e r t h e 
i n v e s t m e n t » c o u l d lead t o ser ious setbacks f o r peop le l iv ing in 
t h e deve lop ing w o r l d . Th is shou ld n o t be s ta r t l ing g iven t h e ne -
gat ive expe r i ences w i t n e s s e d by human i t y , such as t h a t o f m i l l i ons 
o f human beings dy ing o f hunger w h i l e economica l l y p o w e r f u l 
c o u n t r i e s inves t t h e i r m o n e y in t h e manu fac tu re o f soph is t i ca ted 
w e a p o n s - w e a p o n s , w h a t is m o r e , w h i c h are o f t en d e p l o y e d in 
t h o s e same c o u n t r i e s t o he igh ten i n te rna t i ona l tens ions and m u 
tua l m i s t r u s t b e t w e e n ne ighbou r i ng peop les . 

It is f i t t i ng t o c o n s i d e r t h e o p i n i o n s o f V i cen te , as reca l led by 
A b r i s q u e t a and A l l e r , w h e n t h e y a f f i rm t h a t « w e are w i t ness t o 
a con f l i c t b e t w e e n t h e ideas o f t h e v i rg in i t y and p u r i t y o f sc ience 
and t h e rea l i ty o f i ts use in t h e serv ice o f e c o n o m i c and indus t r ia l 
i n te res ts» . A n d t h e y add t h a t « t h e un iversa l i ty o f t h e exchange 
o f ideas and scient i f ic d iscussions has thus given w a y t o behav iou r 
d i c t a t e d by t h e s e c r e c y w h i c h c h a r a c t e r i z e s t h e c o r p o r a t e 
w o r l d » 25. 

Ñ o r can w e f o r g e t t h a t o t h e r expe r i ence , sti l l w i t h us, re la t ing 
t o t h e c l a m o r o u s in just ices o f t h e t e r m s o f i n te rna t i ona l e c o n o 
mic exchange. Many a re n o t m o v e d by t h e s i tua t ions I a m des-
c r ib ing he re , b u t t ha t , n o d o u b t , is a p r o b l e m o f consc ience , o f 
human sensibi l i ty . 

W e m u s t bear in m i n d t h a t p r o b l e m s re la t ive t o t h e pa ten t i ng o f 
techno log ica l i nven t ions and d iscover ies in t h e f ie ld o f genet ics 
are o f p ivo ta l i m p o r t a n c e f o r t h e f u t u r e o f human i t y and t h e 
w i d e n i n g o f t h e r i f t ex is t ing in t h e w o r l d t oday , in th is área as 
we l l as in o t h e r s , b e t w e e n c o u n t r i e s w i t h d i f f e ren t degrees o f 
d e v e l o p m e n t . In th is respec t , as is k n o w n , t h e r e exists t h e genera l 

25 Abrisqueta, José A n t o n i o and Al ler, Vital ino: «Directr ices éticas de la ma
nipulación genética» [Ethica guidelines f o r genetic manipulat ion], Fundamenta-
dón de la bioética y manipulación genética. Universidad Pontifica Comi l la , Ma
dr id , 1988, p. 179. 
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pr inc ip ie o f p r o h i b i t i n g t h e pa ten t ing o f i nven t ions re la t ing t o 
human beings. Bu t a g r e e m e n t o n th is p o i n t does n o t p r e v e n t 
d i f ferences and d isputes f r o m ar is ing w h e n t h a t p r inc ip ie is p u t 
i n t o p rac t i ce . 

O p p o s e d t o t h e human i ta r ian app roach o f cons ide r i ng these in 
v e n t i o n s as p a r t o f human i t y ' s c o m m o n her i tage , and c o n s e -
quen t l y as e x e m p t f r o m any t y p e o f p r íva te a p p r o p r i a t i o n , t h e r e 
has e m e r g e d an e x t r e m e l y v i go rous campaign t o max ima l l y b r o a -
den t h e scope o f such inven t ions ' legal p r o t e c t i o n . T h e r e is a 
t e n d e n c y t o f o r g e t t h a t b io lógica! t echn iques a re d i f f e ren t f r o m 
all o t h e r s insofar as t h e y invo lve o u r b io lóg ica! ex is tence . A n 
o b v i o u s examp le o f th is p r o t e c t i o n i s t t e n d e n c y is t h e d ra f t d i r ec -
t i ve o f t h e C o u n c i l o f t h e European C o m m u n i t i e s o n t h e legal 
p r o t e c t i o n o f b io techno log ica l i nven t ions» . 

T h e H u m a n G e n o m e Pro jec t ' s i m p o r t a n c e and t h e de l ica te eth ica l 
ques t ions i t poses have b r o u g h t p r o b l e m s and c r i t i c i sm . T h e r e 
n u n c i a r o n by Pro fessor James D. W a t s o n himsel f , f o r reasons 
k n o w n t o all, is t i e d t o these ques t ions . A s ear ly as 1971 W a t s o n 
was a l ready w a r n i n g o f t h e eth ica l and legal d i l emmas t h a t w o u l d 
ar ise in t h e f u t u r e - n o w a lmos t t h e p r e s e n t - and u rged t h a t t h e 
ethical- legal consequences be carefu l ly w e i g h e d o r o t h e r w i s e r isk 
los ing t h e poss ib i l i ty o f f ree l y dec id ing jus t so lu t i ons t o t h e p r o 
t e c t i o n o f human beings. Thus N a n c y S. W e x i e r , i nvo lved in t h e 
Pro jec t , is r i gh t w h e n she insightfu l ly states t h a t t h e miss ion o f 
he r g r o u p is « t o ant ic ípate n o w t h e abuses w h i c h c o u l d o c c u r 
and p r e v e n t t h e m b e f o r e t h e y happen». Th is is a ra t iona l and 
respons ib le a t t i t u d e w h i c h shou ld be shared by all in o r d e r t o 
avo id fo reseeab le t raged les w h i c h human i t y w o u l d o n c e again ha-
ve t o l amen t a f te r t h e fact . 

Scope of support for the H u m a n G e n o m e Project 

N o b o d y can q u e s t i o n t h e f r e e d o m t o pu rsue research and inves
t i g a r o n w i t h i n ce r ta in e th ica l pa rame te rs . T h u s , i t is reasonab le 
t o a p p r o v e o f s u p p o r t f o r t h e H u m a n G e n o m e Pro jec t , o n t h e 
basis o f t h e benef i ts i t w i l l p r o d u c e , above all in med i c i ne , and 
w h i c h can lead t o enhanced human we l lbe ing . A t t h e same t i m e , 
h o w e v e r , t h e dangers o f a misuse o f t h e k n o w l e d g e acqu i red by 
t h e P r o j e c t a r e unden iab le insofar as t hey c o u l d lead t o acts 
c o n t r a r y t o t h e f r ee and serene d e v e l o p m e n t o f ind iv idual p e r s o -
nal i ty. Some o f t h e r isks m igh t even m u s h r o o m i n t o w h a t c o u l d 
be classif ied as a ca tas t rophe f o r t h e human race. 

T h e g rea t chal lenge n o w b e f o r e t h e In te rna t iona l c o m m u n i t y ( this 
t i m e fu l ly a w a r e o f t h e p r o b l e m ) is t o c o n d u c t a p r i o r eth ica l 
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eva lua t ion o f t h e issue, t o t i m e l y o u t l i n e and a p p r o v e eth ical 
p r inc ip ies and legal p rov i s i ons t o g o v e r n t h e d e v e l o p m e n t o f t h e 
H u m a n G e n o m e Pro jec t , and t o p r o t e c t t h e r ights o f all human 
beings t o l i fe, l i be r t y and iden t i t y , and t h e o t h e r r ights l ikely t o 
be h a r m e d by misapp l ¡ca t ión o f genet ic k n o w l e d g e and t e c h -
n iques. I t is on l y t o o reasonab le t o e x p e c t t h a t w e see n o repea t 
o f t h e u n c o n t r o l l e d use and g e n e r a t i o n o f nuc lear energy . W e 
have o n l y r ecen t l y w i t n e s s e d a w a r p r o d u c e d by such lack o f 
c o n t r o l . T h e r e a re n o assurances t h a t t h e c o u n t r y i nvo lved o r 
s o m e o t h e r c o u n t r y w l l l n o t a t t e m p t o r is n o t a t t e m p t i n g t o 
sec re t l y (as p e r an o íd examp le ) manu fac tu re a t o m i c w e a p o n s . 

Pe rched o n t h e t h r e s h o l d o f t h e « d i s c o v e r y » o f man 's na tu re , 
a p p r o x i m a t e l y 100 years a f te r M e n d e l , Mul l igan was n o t be ing 
p r e p o s t e r o u s w h e n he re f l ec ted t h a t «given t h e p o w e r o f p r e -
sen t -day m o l e c u l a r b io logy , w e may s imply use gene t r ans fe r t o 
m a k e a cel l d o w h a t e v e r w e w i s h » and added « tha t w i t h i n t h a t 
cel l w e can play G o d » 26. 

Mee t ings o f t h e ca l ib re and s tand ing as t h e o n e w h i c h br ings us 
h e r e t o d a y w i l l n o d o u b t c o n t r i b u t e t o t h e search f o r a consensus 
o n t hese se r ious and de l i ca te m a t t e r s f o r human i t y ' s f u t u r e , and 
he lp , o n t h e basis t h e r e o f , f o r m an In te rna t i ona l publ ic o p i n i ó n 
t h a t can, w i t h o u t h i nde r i ng f r e e d o m o f inves t iga t ion , c o n t r o l t h e 
misuse o f b i o t e c h n o l o g y o n t h e basis o f ag reemen ts respons ib ly 
nego t i a ted w i t h due fo res igh t . 

T h e H u m a n G e n o m e Project and fundamental 
rights 

D r a w i n g o n t h e ph i l osophy o f ex i s tence I have t hus far discussed 
t h e scope o f « f r e e d o m » in l ight o f t h e la test re f l ec t i ons made 
w i t h respec t t h e r e t o . I t is f i t t i ng t o add t h a t t h e r e ex is ts , in my 
o p i n i ó n , a basic t r i l o g y o f human r ights o r r ights o f t h e p e r s o n 
w h i c h a r e essent ia l ly and s t ruc tu ra l l y i n t e r c o n n e c t e d , as genera l ly 
o c c u r s w i t h all pe rsona l r ights . T h e y a re l i fe, f r e e d o m - w h i c h 
sustains l i f e - and iden t i t y . I den t i t y means respec t f o r each ind iv i -
dual 's pe rsona l « t r u t h » , t h a t is, t h e a c k n o w l e d g e m e n t t h a t «each 
p e r s o n is w h o he is and n o o t h e r » . Personal i den t i t y s tems n o t 
o n l y f r o m one 's un ique genet ic c o d e , b u t also f r o m t h e dynamics 
o f t h e f r e e d e v e l o p m e n t o f one 's pe rsona l i t y a c c o r d i n g t o an 
ex is ten t ia l p r o j e c t o r p lan. 

A s is k n o w n , i den t i t y , w h i c h is a lways singular, embraces t w o 
facets. W e r e f e r t o t h e stat ic o n e and t o t h e dynamic o n e . T h e 

26 Reproduced f r o m the magazine Algo 2000, Madr id, July-August 1990, p. I I. 
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f i r s t is made up o f t r a i t s w h i c h a re n o t a l t e red o r t e n d t o r e m a i n 
unchanged, such as a pe rson 's f i nge rp r i n t s o r ñame. T h e dynamic 
facet is made up o f t h o s e t r a i t s w h i c h re fe r t o persona l i t y , in i tsel f 
and w h e n i t is p r o j e c t e d social ly. Th is is t o say, i t inc ludes t h e 
cu l t u ra l , e th ica l , re l ig ious, po l i t i ca l , p ro fess iona l baggage and so o n 
o f each human being 27. 

T h e c r u x o f t h e p r o b l e m c o n f r o n t i n g us, and w h i c h w e m u s t 
unrave l w i t h ca re , is t o k n o w t h e degree , measure and poss ib i l i ty 
w i t h w h i c h t h e scient i f ic and techn ica l k n o w l e d g e gained f r o m t h e 
H u m a n G e n o m e P r o j e c t m i g h t af fect t hese f undamen ta l persona l 
r ights . 

F r e e d o m and genetícs 

F r e e d o m , w i t h i n t h e c o n t e x t w e have establ ished in th is s tudy , is 
man's v e r y «be ing» . Man «is w h o he is»; he lives and deve lops 
on l y insofar as he is f r ee . A s Marce l s ta ted « in t h e last instance, 
t o say I am f r e e is t o say I a m I» 28. O r in Zub i r i ' s w o r d s , «human 
ex is tence i tself is f r e e d o m » 29. F r e e d o m becomes t h e v e r y suste-
nance o f life and makes us ident ica l t o ou rse lves as t e m p o r a l - h i s -
t o r i c a l beings. T h e i n teg ra t i on o f l ife, f r e e d o m and i den t i t y in 
ex is ten t ia l u n i ó n makes t h e m rec ip roca l l y d e p e n d e n t and neces-
sary. 

W h i l e i t is o b v i o u s and b e y o n d all d i spu te t h a t t h e f indings and 
techn iques d e r i v e d p r o d u c e d by t h e H u m a n G e n o m e P r o j e c t w i l l 
impac t many aspects o f h u m a n pe rsona l i t y - f o r ins tance, p r i v a c y -
t h e e x t e n t t o w h i c h t h e y w i l l in f luence man's r o o t f r e e d o m may 
n o t be so c lear t o s o m e . 

H u m a n f r e e d o m , as exp ressed ear l i e r (see sec t i on 7) , is n o t ab-
so lu te b u t c o n d i t i o n e d ;níer alia by o u r psychosomat i c «casing», 
e n v i r o n m e n t , upbr ing ing , t h e behav iou r o f o t h e r s , s o c i o e c o n o m i c 
pos i t i on , and cu l tu ra l fac to rs . Y e t th is is n o i m p e d i m e n t t o a f ñ rm-
ing t h a t man 's v e r y ex is tence u l t ima te l y depends o n t h e p rese r -
va t i on o f t h a t f r e e d o m . It is t h e r e f o r e a p p r o p r i a t e t o r epea t t h a t 
on ly b io log ica l ann ih i la t ion can de f in i t i ve ly d o away w i t h f r e e d o m . 
H o w e v e r , all a t tacks o n f r e e d o m o f lesser o r d e r t han th is l im i t 
s i tua t ion can t o a g r e a t e r o r lesser e x t e n t h i nde r t h e f r e e d o m ' s 
p h e n o m e n o l o g i c a l rea l i za t ion . C o n d i t i o n e d as i t is by a w i d e va-
r i e t y o f f ac to r s , f r e e d o m requ i res t h a t t h e d e t e r m i n a t i v e p o w e r 

27 Fernández Sessarego, Carlos: Derecho a la identidad personal, Ed. Astrea, 
Buenos Ai res, 1992, pp. 99 and ff. 
28 Marcel, Gabriel : El misterio del ser, op cit, p. 296. 
29 Zub i r i Xavier : Naturaleza, Historia, Dios, op cit, p. 388. 
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o f t h o s e c o n d i t i o n i n g f ac to r s n o t be undu ly magni f ied by sc ience 
o r t h e e n v i r o n m e n t . 

A c c o r d i n g t o th is o u t l o o k w e m u s t ask t o w h a t degree can t h e 
H u m a n G e n o m e Pro jec t ' s f indings and techno log ies af fect man's 
f r e e d o m , and t h e r e b y t h e f r e e and se rene un fo ld ing o f his p e r s o -
nal i ty, w i t h o u t endanger ing o r f e t t e r i n g t h e rea l izat ion o f his ex is -
ten t ia l p ro j ec t s . T h e f i r s t o b s e r v a t i o n t h a t c o m e s t o m i n d in t h e 
search f o r a c o h e r e n t a n s w e r t o th is ques t i on is t h a t f r e e d o m 
subsists in man f o r so long as he is al ive. O n l y death p r o d u c e s 
t h e e l im ina t i on o f man 's m o s t i n h e r e n t qual i ty : his o w n ex i s tence 
as f r e e d o m . F r e e d o m is a lways insta l led in man, t h o u g h he is o f t e n 
n o t a w a r e o f th i s . F r e e d o m may be in tensely c o n d i t i o n e d , b u t th is 
does n o t i m p e d e i ts p resence . A s a l ready p o i n t e d o u t , i t avails 
i tself o f a set o f e lemen ts t o t r a n s f o r m f r ee dec is ions, c o n c e r n i n g 
t h e sub jec t ive sphe re o f t h e sub jec t , i n t o f ree , p h e n o m e n a l , o b -
jec t i ve ac t ions ; t h a t is, t o real ize o r t o f r ú s t r a t e pr íva te dec is ions . 

T h e va r ious e l emen ts w h i c h c o n d i t i o n f r e e d o m inc lude human 
na tu re , t h e psychosoma t i c en t i t y . Man rel ies, f i r s t o f al l , o n his 
b o d y and psyche t o c o n c r e t i z e his f ree l y a d o p t e d dec is ions i n t o 
i n te r - sub jec t behav iou r . I t is in th is b io logical rea lm t h a t t h e r e 
c o m e i n t o play t h e m o s t i n t íma te d e t e r m i n a n t s de r i v ing f r o m t h e 
subject 's genet ic s t r u c t u r e . A n y i n t e r v e n t i o n o n these e lemen ts , 
by d im in ish ing o r he igh ten ing t h e ac t i on o f specif ic genet ic d e t e r 
minants , w i l l t h e r e f o r e u l t ima te l y impac t f r e e d o m pos i t i ve ly o r 
negat ively. T h e t e r r a i n f o r t h e f ree d e v e l o p m e n t o f one 's p e r s o -
nal i ty can thus be a f fec ted t o s o m e degree as a f u n c t i o n o f chan -
ges in genet ic d e t e r m i n a n t s . 

F r e e d o m and the H u m a n G e n o m e Project 

A c c o r d i n g t o t h e v i e w p o i n t o u t l i n e d in t h e f o r e g o i n g sec t ions , 
f r e e d o m , u n d e r s t o o d as man's v e r y being, cou ld on l y be e x t i n -
guished if t h e app l ica t ions ar is ing f r o m t h e H u m a n G e n o m e P r o 
j ec t d i r ec t l y o r ind i rec t l y , p r o x i m a t e l y o r r e m o t e l y , w e r e t o cause 
t h e b io log ica l d e s t r u c t i o n o f human beings o r t h r e a t e n w i t h t h e 
d isappearance o r f o r c e d e v o l u t i o n o f t h e human species. In these 
hypo the t i ca l s i tua t ions , w h i c h cou ld be cons ide red as l im i t cases, 
i t is obv i ous t h a t such app l ica t ions shou ld be eth ica l ly c o n d e m n e d 
and p r o h i b i t e d o u t r i g h t . Fo r l i fe, and henee f r e e d o m and iden t i t y , 
a re f undamen ta l valúes safeguarded by law, w h i c h , in t u r n , is ge-
nera l ly c o n c o r d a n t w i t h morá i s . 

F r o m a n o t h e r s tandpo in t , t o t h e e x t e n t t ha t t hey can p r o d u c e 
genet ic va r ia t ions , app l ica t ions de r i ved f r o m t h e resul ts o f t h e 
H u m a n G e n o m e P ro jec t may w o r k t o increase o r decrease t h e 
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w e i g h t o f t h e b io log ica l cons t ra in t s o n f r e e d o m . If t h e psycho-
somat i c en t i t y is t h e f i r s t d e t e r m i n a n t t o be r e c k o n e d w i t h by 
humans w h e n t h e y a d o p t f r ee dec is ions a imed at t h e f u l f i lmen t o f 
a specif ic l ife p r o j e c t o r pa r t i cu la r c o n d u c t , t h e n any change o r 
a l t e r a t i o n , f o r b e t t e r o r f o r w o r s e , in t h e genet ic sphe re w i l l 
af fect t h e a l m o s t a lways n a r r o w marg in in w h i c h f r ee dec is ions 
a re made . 

Scient ists and mora l i s ts n o r m a l l y a p p r o v e f r o m an eth ica l s tand-
p o i n t o f genet ic i n t e r v e n t i o n o n somat i c cells insofar as t h e y d o 
n o t af fect t h e issue w e a re discussing he re . Q u i t e a n o t h e r case 
is t h a t o f genet ic man ipu la t i on o f g e r m cells, as i t is f r o m these 
cells t h a t t h e ex is tence and t ra i t s o f a n e w human be ing a re 
d e r i v e d . I t is th is la t te r case w h i c h gives r ise t o t h e m o s t d i s tu r -
b ing ques t ions , n o t on l y as t o t h e unp red i c tab le consequences f o r 
a specif ic human being, b u t also as regards t h e imp l i ca t ions o f 
such man ipu la t ions f o r f u t u r e genera t i ons . 

G e n e t i c m o d i f i c a t i o n o f specif ic human somat i c cells is eth ica l ly 
and legally acceptab le t o t h e e x t e n t t h a t i t is des igned t o i m p r o v e 
hea l th and , t h e r e b y , enhance t h e fac to rs w h i c h in f luence t h e qua-
l i ty o f l i fe. Th is w i l l help place human beings in a s t r o n g e r pos i t i on 
t o real ize t h e i r f ree ly dec ided plans; t h a t is, t o s t r eng then t h e 
ac t i on o f f r e e d o m . Th is is pos i t i ve f o r human beings. 

N o t w i t h s t a n d i n g t h e a s s e r t i o n o f t h e p r e c e d i n g p a r a g r a p h , 
q u e s t i o n s pe r s i s t and c o n c e r n he igh tens w h e n c o n s i d e r i n g t h e 
poss ib le c o n s e q u e n c e s o f g e r m - l i n e gene t i c m a n i p u l a t i o n . T h e 
j u s t i f i c a r o n gene ra l l y advanced f o r such m a n i p u l a t i o n is a sup -
p o s e d « p e r f e c t i n g » o f h u m a n beings o f h i t h e r t o u n f a t h o m a b l e 
c o n s e q u e n c e s . T h i s w e l l - f o u n d e d c o n c e r n has led m a n y w r i t e r s 
t o speak o u t in s u p p o r t o f t h e « i nv i o l ab i l i t y o f t h e h u m a n 
g e n o m e » inso fa r as t h e y r e g a r d t h e s e p r o s p e c t s , m e t a p h o r i -
cal ly speak ing , as a j o u r n e y i n t o t h e u n k n o w n w i t h c o n s e q u e n 
ces f o r f u t u r e g e n e r a t i o n s . T o d a y ' s man w o u l d t h u s be d e t e r -
m i n i n g t h e c h a r a c t e r i s t i c s o f f u t u r e m a n . 

Each h u m a n be ing possesses a b io log ica l s t r u c t u r e w h i c h t o s o m e 
degree makes h i m m o r e o r less capable o f real iz ing h imse l f in a 
specif ic s e c t o r o f v i ta l act iv i t ies. W h e n v o c a t i o n and ski l l co inc ide 
in a g iven ind iv idual v e r y m u c h can be e x p e c t e d o f his c rea t i v i t y . 
I t is des i rab le t h a t genet ic app l i ca t ion , w i t h a p p r o p r i a t e eth ica l and 
legal c o n t r o l s , w i l l at s o m e p o i n t in t h e i r p rog ress ive techno log ica l 
e v o l u t i o n a l l o w resu l ts benef ic ial t o human we l l be ing . Th i s w o u l d 
serve t o s t r eng then an indiv idual 's ab i l i ty t o real ize his ex is ten t ia l 
p r o j e c t s ; t h a t is, t o a t ta in t h r o u g h b i o t e c h n o l o g y la rger arenas in 
w h i c h his f r ee dec is ión can be t r a n s f o r m e d , w i t h as l i t t le genet ic 
c o n d i t i o n i n g as possib le, i n t o p h e n o m e n a l c o n d u c t . 
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T h e f o r e g o i n g po in t s t o t h e conc lus i ón t h a t t h e H u m a n G e n o m e 
P r o j e c t and its app l i ca t ion can adverse ly af fect f r e e d o m if, f i rs t , 
t h e l im i t case is reached in w h i c h t h e ind iv idual sub jec t is e x t i n -
gu ished because o f man ipu la t i on o f t h e e v o l u t i o n o f t h e human 
species, o r , s e c o n d , if t h e b io log ica l d e t e r m i n a n t s w h i c h c o n d i t i o n 
each ind iv idual sub jec t a r e r e i n f o r c e d . These negat ive p rospec t s 
ob l ige us t o care fu l ly and w i t h suf f ic ient f o res i gh t w e i g h such 
possib i l i t ies in o r d e r t o d e t e r m i n e t h e i r e f fec t o n h u m a n l ibe r ty , 
and t o a d o p t a p p r o p r i a t e measures f o r p r e v e n t i n g t h e i r real iza
t i o n w h e n t h e y enta i l h a r m o r t h e r i sk o f h a r m . 

Systemat ic s tudy o f t h e negat ive ef fects o f soma t i c genet ic app l i -
ca t ions t h a t c o u l d c o n s t r a i n and , in s o m e cases, i m p e d e f r e e d o m , 
m i g h t a t t h e same t i m e spur nego t i a t i on and subsc r ip t i ons o f 
I n te rna t i ona l c o n v e n t i o n s . If t h e y s ides tep t h e e r r o r s c o m m i t t e d 
in t h e case o f a t o m i c energy , such ag reemen ts c o u l d lead t o an 
In te rna t i ona l eth ical- legal regu la t i on o f t h e genet ic man ipu la t ions 
ushe red in by t h e H u m a n G e n o m e P r o j e c t and i ts f ind ings. 

I t w o u l d be t o s ta te t h e o b v i o u s t o repea t t h a t such regu la t i on 
shou ld be gu ided by t h e p r i nc ip ie t h a t genet ic i n t e r v e n t i o n s and 
t h e b i o t e c h n o l o g y resu l t i ng f r o m d e v e l o p m e n t o f t h e H u m a n G e 
n o m e P r o j e c t m u s t be p laced in t h e serv ice o f h u m a n i t y and a im 
t o i m p r o v e t h e qua l i ty o f h u m a n l i fe. 

T h e life of f reedom and the human genome 

Appea ls t o f r e e d o m i n e x o r a b l y lead us t o t h e valúes o f l i fe and 
iden t i t y . T h e r e is n o l i fe o r i den t i t y w i t h o u t f r e e d o m ; ñ o r , o b -
v ious ly , f r e e d o m o r i den t i t y w i t h o u t l i fe. Essential ly i n t e r t w i n e d , 
t h e y a re mu tua l l y i n t e r d e p e n d e n t and a re in dynamic i n t e r a c t i o n . 
Th is r o o t c o n n e c t i o n , w h i c h is g iven in t h e un i t y o f t h e human 
being, impl ies t h a t any a l t e r a t i o n in o n e w i l l e l o q u e n t l y and i m -
med ia te l y impac t t h e o t h e r s , a l t hough t h e ef fec t w i l l va ry in each 
instance a c c o r d i n g t o t h e magn i t ude and n a t u r e o f t h e a l t e ra t i on . 

Life is susta ined by f r e e d o m , f o r t h e f o r m e r w o u l d be imposs ib le 
w i t h o u t t h e p e r m a n e n t ac t i on o f t h e la t ter . T h e r e is n o life w i t h o u t 
p r o j e c t s o r plans t h a t suppose f ree , persona l and evaluat ive de -
c is ions. O n e c a n n o t m a k e plans w i t h o u t l iv ing o r l ive w i t h o u t 
p lanning. Simi lar ly , f r e e d o m , o n its p h e n o m e n o l o g i c a l rea l i za t ion 
p ro jec t s t h e dynamic iden t i t y w h i c h t h e subject has been fash ion ing 
t h r o u g h t h e chain o f f r e e dec is ions w i t h i n and desp i te t h e genet ic 
and e n v i r o n m e n t a l d e t e r m i n a n t s f r am ing h im . 

A h u m a n life has r i che r possib i l i t ies w h e n its genet ic and e n v i r o n 
men ta l d e t e r m i n a n t s d o n o t o v e r l y cons t ra in o r l im i t i ts f r e e d o m . 
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T h e re la t ive o v e r c o m i n g o f ce r ta in d e t e r m i n a n t s , be t h e y genet ic 
o r e n v i r o n m e n t a l , t o a ce r ta in e x t e n t and in ce r ta in ac t ions fac i -
l i tates t h e f r e e r d e v e l o p m e n t o f t h e indiv idual 's pe rsona l i t y . T h e 
inal ienable i n t íma te instance o f l i be r ty , w h i c h is p u r é sub jec t i ve 
dec is ión , t hus acqu i res b r o a d e r spheres f o r its f r ee ac t i on and , 
t h e r e b y , f o r m o r e ef fect ive f u l f i lmen t o f ex is ten t ia l p ro j ec t s . 

Conve rse l y , any un favou rab le genet ic i n t e r v e n t i o n af fect ing f r e e 
d o m impove r i shes t h e qua l i t y o f l ife o f t h e p e r s o n by impa i r i ng 
his possib i l i t ies f o r pe rsona l se l f - rea l iza t ion . W h e n a gene t i c ma
n ipu la t ion places any k ind o f c o n s t r a i n t o n a pe rson 's f r e e d o m , i t 
is l ife i tsel f w h i c h is d i r ec t l y a f fec ted. 

F r e e d o m , ¡dentity and the human genome 

A human be ing is en t i t l ed t o respec t f o r his i den t i t y , w h i c h , in 
t u r n is a p r o d u c t o f his l i be r t y , o f t h e rea l i za t ion o f t h e ex is ten t ia l 
p ro j ec t s w h i c h shape his persona l i t y . Each p e r s o n t h e r e f o r e has 
t h e r i gh t t o be recogn i zed as «h imse l f and n o o t h e r » ; t h a t is, t h e 
r i gh t t o p r o t e c t i o n n o t j us t o f his s tat ic i den t i t y b u t also o f t h e 
dynamic i den t i t y he socia l ly p ro jec t s . 

T o negate, d i spu te o r a l t e r s o m e o n e ' s i den t i t y - s t a t i c o r dynamic , 
f o r t h e y a re o n e and t h e s a m e - is t o i n t e r vene negat ive ly in t h e 
f r ee dec is ions o f t h a t p e r s o n . G iven man's on to log i ca l s t r u c t u r e , 
any m o d i f i c a t i o n o f a pe rson ' s i den t i t y has repercuss ions f o r his 
f r e e d o m . T h e t i gh t , essent ia l c o n n e c t i o n b e t w e e n f r e e d o m , life 
and i den t i t y r equ i res t h e i r s imu l taneous j o i n t legal p r o t e c t i o n . 
A n d ju r is ts seem t o have recen t l y c o m e t o th is unde rs tand ing . 
Th is p e r c e p t i o n is b e c o m i n g m o r e Conso l ida ted as s o m e o f t h e 
mys te r ies o f t h e h u m a n k i n d a re unrave l led , i r r espec t i ve o f w h e -
t h e r t h e d iscover ies a re q u a r r i e d f r o m science o r ph i l osophy . 
Man 's sensi t ive s t r u c t u r e invo lves t h e i n t e r a c t i o n b e t w e e n all his 
po ten t ia l i t i es and a t t r i b u t e s . A n d i t is in th is essent ial c o n n e c t i o n 
w h e r e o n e o f t h e g rea tes t dangers o f though t less , hasty o r auda-
c ious genet ic man ipu la t i on any i n t e r v e n t i o n can be f o u n d . 

T h e idea succ inc t l y e x p o u n d e d in t h e p reced ing paragraph a l l ows 
us t o c o n c l u d e t h a t any ac t i on af fect ing a human being's f r e e d o m 
w i l l i nexo rab l y impac t o n t h e qual i ty o f his life and o n his v e r y 
iden t i t y . A n d th is is o f u t m o s t i m p o r t a n c e w i t h respec t t o p r o -
t e c t i n g f r e e d o m f r o m any genet ic i n t e r v e n t i o n t e n d i n g t o l im i t o r 
r e s t r i c t i t by in tens i fy ing its d e t e r m i n a n t s o r c rea t ing n e w o r 
heav ier cons t ra in t s . G e n e t i c i n t e r v e n t i o n s w h i c h u n d e r m i n e f r e e 
d o m thus have mú l t i p l e and t ranscenden ta l consequences f o r t h e 
ind iv idual human being. 
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I t is i m p o r t a n t t o a t ta in t h e g rea tes t eth ica l and concep tua l c la r i ty 
possib le in o r d e r t o grasp, day by day, t h e ethical ly and legally 
permiss ib le l im i ts as t o genet ic i n t e r ven t i ons . I t is n o t a m a t t e r 
o f ob ta in ing a « n e w » man d l f f e ren t t han w h a t «he h imsel f is», b u t 
a b e t t e r somat ica l ly e n d o w e d human being. Th is w i l l n o d o u b t be 
ach ieved t o t h e e x t e n t t h a t w e manage t o o v e r e ó m e o r l im i t t h e 
negadve impac t o f genet ic diseases t h a t c o n d i t i o n o r impede t h e 
f r ee and fu l l d e v e l o p m e n t o f human beings. 

Science m u s t r espec t t h e f r e e d o m o f man « t o be h imse l f» and 
n o t a t t e m p t t o mod i f y o r a l te r his na tura l charac ter is t i cs , u n d e r 
t h e false a r g u m e n t o f «pe r fec t i ng» h i m , so as t o affect his i den t i t y 
and, t h e r e b y , his f r e e d o m . It is n o t a ques t i on o f env is ion ing a 
«d i f f e ren t» man , b u t r a t h e r a somat ica l ly « b e t t e r » man , w i t h o u t 
a l te r ing his i den t i t y ; t h a t is, w i t h o u t mod i f y i ng t h e set o f charac
te r i s t i cs , skil ls and a t t r i b u t e s t h a t make up his f ree ly f o r g e d pe r -
sonal i ty . Henee , genet ic o p t i m i z a t i o n o f persona l i t y shou ld n o t be 
a l l o w e d insofar as i t ha rms t h e i den t i t y and , t h e r e f o r e , t h e f r e e 
d o m o f t h e p e r s o n t o be « ident ica l t o h imsel f and t o n o o t h e r » . 

H u m a n beings have t h e r i gh t n o t t o be « p r o g r a m m e d » , as t h a t 
w o u l d be t a n t a m o u n t t o y ie ld ing a pe rson 's dec i s ion -mak ing func-
t i o n t o s o m e e x t e r n a l c e n t r e o f p o w e r , t h a t is, t o re l inqu ish ing 
one 's inal ienable persona l f r e e d o m , t h e same f r e e d o m w h i c h ma-
kes each h u m a n being «h imse l f and no o t h e r » . H u m a n beings 
shou ld be legally e m p o w e r e d t o b l o c k genet ic i n t e r ven t i ons w h i c h 
clash w i t h e th ica l p recep t s and u n d e r m i n e t h e i den t i t y t h a t each 
ind iv idual has f r ee l y f o r g e d and p r o j e c t e d . I t is w i t h t h e i r o w n 
iden t i t y , and n o t t h a t i m p o s e d o n t h e m by o t h e r s , t h a t t h e y w i s h 
t o be recogn ized and l ive o u t t h e i r l ives. 

T h e relativity of nghts 

T h e po ten t i a l o f genet ics , w h i c h has been desc r ibed as apoca lyp-
t ic , endangers t h e life, l i be r t y and iden t i t y o f human beings. M o r e -
ove r , t h e e v o l u t i o n o f t h e human species is at stake. These a re 
t r u t h s w h i c h can be n e i t h e r i gno red ñ o r den ied . T o o g rea t is t h e 
p o w e r assumed t h e r e i n by man , and t o o dangerous t h e t e m p t a -
t i o n t o w i e l d i t i r ra t iona l l y , as has o c e u r r e d in t h e past. Henee 
t h e cogeney o f t h e p r o m i n e n t vo ices cal l ing f o r m á x i m u m cau t i on 
and u t m o s t c i r c u m s p e c t i o n in h o w b i o t e c h n o l o g y shou ld be hand-
led. 

Rights a re n o t abso lu te . Th is p r inc ip ie , g r o u n d e d in t h e coex is -
ten t ia l i t y o f man , s h o w s us t h a t eve ry r i gh t entai ls a du ty . Each 
r igh t is accompan ied by a d u t y at t w o levéis, t h e gener ic and t h e 
specif ic. T h e f i r s t impl ies t h a t t h e d u t y t o respec t t h e r ights o f 
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o t h e r s is also o p e r a t i v a in t h e exerc i se o f eve ry r igh t . In add i t i on 
t o th is genera l du ty , w h i c h is i n h e r e n t t o all sub jec t ive r ights , 
t h e r e is a specif ic d u t y t h a t s tems f r o m t h e n a t u r e o f t h e p a r t i 
cu la r r i gh t in q u e s t i o n . 

T h e r i gh t t o f r ee scient i f ic i n ves t i ga ron does n o t escape th is ru le . 
L ike all o t h e r r ights , i t is n o t u n l i m i t e d . Every inves t iga to r is, in 
t h e exerc i se o f his r igh t , necessar i ly sub jec t t o t h e gener ic d u t y 
t o respec t t h e overa l l social i n te res t . T h e r i gh t t o f r ee invest iga
r o n is r e s t r i c t e d by t h e d u t y t o n o t v ió la te publ ic safety, t h e 
f r e e d o m o f eve ry h u m a n being, t h e i r l ives, t h e i r i den t i t y , t h e i r 
p r íva te r ea lm , t h e i r se ren i ty . N o n e o f t hese r ights can be left t o 
t h e d i s c r e t i o n o f t h e invest iga tor , h o w e v e r respons ib le he may 
be, o r sub jec t t o p r i va te c o n t r o l . T h e na tu re o f t h e specif ic r igh t 
t o genet ic invest igat ion is o f such i m p o r t a n c e t o human life t h a t 
i t r equ i res i n te rna t i ona l publ ic c o n t r o l . 

C iv i l soc ie ty has t h e r i gh t t o p r o t e c t i tsel f f r o m any abuse o r 
dev ia t i on in t h e research and invest igat ion p rocess . A w e l l - s t r u c -
t u r e d i n te rna t i ona l legis lat ion w o u l d jud ic ious ly balance soc ie ty 's 
i n t e r e s t in mak ing m á x i m u m use o f t h e benef ic ia l aspect o f inves
t i ga t i on w i t h a adequate publ ic c o n t r o l f o r avo id ing ha rmfu l ex -
cesses in t h e app l i ca t ion o f b io techno log ies . 

T h e di f f icul t ies enta i led in achiev ing t h e above ob jec t i ve c a n n o t 
be i g n o r e d . Many p o w e r f u l i n te res ts a re i nvo l ved , and p o w e r , in 
any o f its man i fes ta t ions , can w i e l d i m m e n s e cha rms f o r human 
beings. None the less , w e have t h e d u t y t o n o t r e l e n t if w e t r u l y 
valué h u m a n f r e e d o m and t h e in t r ins ic d ign i ty o f h u m a n k i n d . 
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T h e r e a re a t least t w o w a y s t o desc r ibe t h e re la t i onsh ip b e t w e e n 
genet ics and t h e law. In t h e f i r s t instance, gene t i c research and 
t e c h n o l o g y r e p r e s e n t p o w e r f u l f o r c e s f o r change . T h e law, 
m e a n w h i l e , is a mechan i sm f o r ma in ta in ing stabi l i ty . W h e n t h e 
t w o f o r c e s i n te rac t , t h e r e can be cons ide rab le t e n s i ó n , as t h e 
i n t r o d u c t i o n o f n e w genet ic k n o w l e d g e br ings t h e law face t o face 
w i t h w h a t may be u n p r e c e d e n t e d s i tua t ions . In t h e second ins
tance , h o w e v e r , t h e law embraces genet ic research and t e c h n o 
logy as ef fect ive t o o l s f o r enhanc ing its i ns t i t u t i ona l f unc t i ons . Fo r 
e x a m p l e , D N A t y p i n g may increase t h e p o w e r and abi l i ty o f t h e 
State t o e n f o r c e its laws. A n d t h e abi l i ty t o iden t i f y peop le gene-
t ica l ly vu lne rab le o r p red i sposed t o s o m e t y p e o f i l lness o r beha-
v i o r may p resen t t h e legal sys tem w i t h n e w mandates o r o p p o r -
tun i t i es f o r social c o n t r o l , aíl in t h e ñame o f ma in ta in ing a stable 
social o r d e r . 

T h e p o w e r and po ten t i a l o f genet ics lies in t h e k n o w l e d g e i t 
p rov ides . A n d t h e I n f o r m a t i o n gained f r o m t h a t k n o w l e d g e w i l l 
be o f g rea t i n t e r e s t t o indiv iduáis as we l l as t o o t h e r s - f a m i l y , 
e m p l o y e r , s c h o o l , i nsure r , and t h e legal sys tem. Bu t such k n o w 
ledge is a doub le -edged s w o r d , in t h a t i t may r e s t r i c t o r expand 
h u m a n f r e e d o m by t h e cho lees i t o f fe rs . Fo r examp le , k n o w l e d g e 
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o í one 's suscept ib i l i t y t o a genet ic d i s o r d e r opens up t h e poss i -
b i l i ty o f p r e v e n t i o n o r t r e a t m e n t t h a t was n o t a c o n s i d e r a t i o n 
w h e n ignorance o r unce r t a i n t y p reva i led . T h e r e a re n o w m o r e 
o p p o r t u n i t i e s t o a l te r l ife's c o u r s e . Even if n o t h i n g can be d o n e 
t o avo id t h e ill ef fects o f t h e d i s o r d e r , peop le w i l l be able t o m a k e 
m o r e i n f o r m e d dec is ions a b o u t t h e i r l ives and t h e i r re la t ionsh ips 
w i t h o t h e r s . 

T h e r e is t h e poss ib i l i ty , h o w e v e r , t h a t peop le i n f o r m e d o f t h e i r 
genet ic p red ispos ic ión t o disease, even if t h e r i sk is sl ight, may 
equa te h e r e d i t y w i t h inev i tab i l i ty and dest iny , and bel ieve t h a t l ife 
o f fe rs t h e m f e w real cho lees. A n d o t h e r peop le and ins t i t u t i ons , 
bel iev ing t h e same, may t r e a t t h e m in a w a y t h a t also res t r i e t s 
t h e w a y t h e y l ive t h e i r l ives. I t is also qu i t e poss ib le t h a t genet ic 
k n o w l e d g e w i l l p r o v i d e a reasonab ly ob jec t i ve basis f o r classifying 
peop le w i t h respec t t o charac te r is t i cs and capabi l i t ies. Such clas-
s i f icat ions may c r é a t e access t o e n t i t l e m e n t s t h a t o p e n up n e w 
o p p o r t u n i t i e s and cho lees. A t t h e same t i m e , h o w e v e r , t h e y may 
also sub jec t pe rsons t o n e w f o r m s o f d i sc r im ina t i on , s t igmat iza-
t i o n , and c o n t r o l (D rey fuss and N e l k i n 1992). 

Genetícs and the legal system 

I w i l l focus m y remarks o n t h e impl icat ions f o r human f r e e d o m o f 
t h e use o f genet ic know ledge in t he legal system, specifically as i t 
applies t o cr imina l responsib i l i ty . T h r o u g h o u t t h e w o r l d , t h e law 
uses scientif ic exper t i se t o evalúate t h e ex ten t t o w h i c h an indiv i 
dual shou ld be held responsib le f o r antisocial behav ior and t o assess 
t ha t individual 's potent ia l f o r rehabi l i ta t ion. These evaluat ions affect 
decisions a b o u t culpabi l i ty and pun ishment . T h e possibi l i ty t ha t ge-
net ic-based know ledge w i l l c o n t r i b u t e «ha rd» ev idence a b o u t these 
mat te rs is c lear ly an a t t rac t i ve p r o p o s i t i o n f o r t h e legal system. 

De f in i t i ve ev idence l ink ing genet ics and behav io r c o u l d c o n t r i b u t e 
t o a m o r e speedy and less cos t l y r e s o l u t i o n o f cases by rep lac ing 
t h e o f t e n con f l i c t i ng , d r a w n - o u t par t isan «ba t t l e o f t h e e x p e r t s » 
t h a t t ends t o o v e r e m p h a s i z e d i ve rgence in sc ient i f ic o p i n i ó n a t 
t h e expense o f áreas o f a g r e e m e n t . A p red i c t i ve capabi l i ty o f 
genet ic k n o w l e d g e w o u l d also p e r m i t a m o r e ra t iona l a l l oca t ion 
o f r esou rces w i t h respec t t o dec is ions regard ing i n c a r c e r a t i o n , 
t r e a t m e n t , a n d / o r rehab i l i t a t i on . A s o u r unde rs tand ing o f t h e ge
net ic bases f o r b e h a v i o r i m p r o v e s , i t is l ikely t h a t t h e r e w i l l be 
an increased d e m a n d f o r and g r e a t e r acceptance o f genet ic ev i 
dence by t h e law. Bu t w e m u s t be a l e r t t o t h e danger o f a c c o r d i n g 
t o o m u c h a u t h o r i t y t o genet ic k n o w l e d g e in t h e legal sys tem. It 
is ne i t he r infal l ib le ñ o r d e t e r m i n a t i v e in many cases. Such k n o w 
ledge shou ld n o t r o u t i n e l y be a l l o w e d t o t r u m p o t h e r re levan t 
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f ac to rs , such as t h e e n v i r o n m e n t a l e lements t h a t in f luence t h e 
behav iora l exp ress ion o f a genet ic c o n d i t i o n . 

Genet ics , behavíor and criminal responsibility 

T h e increased use o f genet ic k n o w l e d g e in t h e legal sys tem p r o -
mises t o d o m o r e t han i n t r o d u c e ha rd ev idence i n t o t h e ad jud i 
c a r o n p rocess . I t w i l l a lso in f luence h o w w e def ine c r im ina l res 
pons ib i l i t y and h o w w e bel ieve t h e legal sys tem shou ld r e s p o n d 
t o c r im ina l behav io r . 

W h e n w e say t h a t s o m e o n e is « respons ib le» f o r his ac t ions , w e 
mean t h a t t h e ac t i on was t aken knowingly and willingly. Since t h e r e 
are degrees o f k n o w l e d g e and i n ten t , t h e r e a re also degrees o f 
respons ib i l i t y . T rad i t i ona l l y , W e s t e r n soc ie t ies have c o n s i d e r e d 
respons ib i l i t y m i t i ga ted by c o n d i t i o n s w h i c h d im in ish t h e k n o w 
ledge available regard ing t h e possib le consequences o f one ' s ac
t i ons . It may also be m i t i ga ted by l imi ts o n one 's f r e e d o m t o 
choose . A m o n g such l imi ts a re t h e lack o f c o n t r o l o v e r one 's 
behav io r because o f cons t ra i n t s imposed by o t h e r s o r by beha
v io ra l i m p a i r m e n t . 

T o t h e e x t e n t t h a t one 's genet ic e n d o w m e n t p red isposes an i n 
d iv idual t o ant isoc ia l behav io r , i t may be d i f f icu l t t o ho ld h i m fu l ly 
respons ib le f o r his ac t ions . A genet ic p red i spos i t i on t o c r im ina l i t y 
m igh t also in f luence t h e k inds o f sanct ions imposed ( M o r r i s 1994). 
W h a t k inds o f in f luence i t shou ld have is sub ject t o s o m e i n t r i -
gu ing specu la t ion . T h e n o r m has t rad i t i ona l l y been t h a t t h e « p u -
n i shmen t shou ld f i t t h e c r i m e » , t h a t is, t h a t t h e sever i t y o f t h e 
p u n i s h m e n t shou ld be d i r ec t l y re la ted t o t h e ser iousness o f t h e 
h a r m caused by t h e c r im ina l behav io r . Bu t w h a t if a genet ic p r e 
d ispos i t i on ind icates a s t r o n g t e n d e n c y t o w a r d f u t u r e dangerous -
ness? Can t h e State, n o t in t h e ñame o f c r i m e b u t f o r social 
p r o t e c t i o n o r t h e p r o v i s i ó n o f t r e a t m e n t , impose ha rshe r sanc
t i ons than m i g h t be w a r r a n t e d by t h e na tu re o f t h e c r ime? T h e 
l imi ts o f t h e p red i c t i ve valué o f genet ic k n o w l e d g e shou ld cau t i on 
against p r o c e e d i n g qu ick ly t o impose a p u n i s h m e n t t h a t exceeds 
t h e sever i t y o f t h e h a r m . 

S o m e cautionary observations on the use of 
science in the legal system 

W h a t is so a t t r ac t i ve a b o u t sc ience t o t h e legal sys tem is its 
appa ren t ob jec t i v i t y , p red ic tab i l i t y and ce r ta in ty . But w h a t is p r o -
jec ted in appearance is o f t e n elusive in real i ty . 
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1. Objectivity 

T h e aura o f ob jec t i ve t r u t h associated w i t h sc ience in t h e popu la r 
m i n d makes i t v e r y appeal ing t o a legal sys tem in search o f ha rd 
e v i d e n t e t o val ídate its ins t i tu t iona l r o l e and t o s u p p o r t i ts c la ims 
o f fa i rness w h e n impos ing res t r i c t i ons o n ind iv idual f r e e d o m . Bu t 
l ike all human endeavors , science is social ly s i tua ted , af fected a t 
eve ry stage by persona l , p ro fess iona l , and social valúes. «Facts a re 
n o t p u r é and unsul l ied bi ts o f i n f o r m a t ú »n; c u l t u r e also inf luences 
w h a t w e see and h o w w e see i t» ( G o u l d 1981 , pp. 2 1 - 2 2 ) . Science 
is n o t va lue- f ree , and even facts a re sub joc t t o i n t e r p r e t a t i o n . Th is 
is n o t , o f cou rse , reason f o r t h e legal sys tem t o re jec t t h e f indings 
o f genet ics research , b u t i t does r e q u i r e c r i t i ca l eva lua t ion t o 
d e t e r m i n e w h i c h i n t e r p r e t a t i o n genera les t h e m o s t re l iab le and 
val id «factual» c la ims. 

2. Predfctabi/fty 

G e n e t i c researchers ant ic ípate t h a t science w i l l increasingly deve-
l op tes ts t h a t w i l l indícate p red i spos i t i on t o a w i d e range o f ge
ne t i c anoma l ies , i nc lud ing suscept ib i l i t y t o b e h a v i o r d i s o r d e r s 
( H o l t z m a n 1989). Such a p red ic t i ve capabi l i ty is v e r y appeal ing t o 
t h e legal sys tem, w h i c h has as o n e o f its f unc t i ons p r o t e c t i n g 
soc ie ty against possib le c r im ina l behav io r . Bu t t h e actual p red i c 
t i ve valué o f such tes ts is l im i ted by o u r gap in k n o w l e d g e a b o u t 
t h e prec ise re la t ionsh ip b e t w e e n p red i spos i t i on and actual ex -
press ion o f t h e genet ic -based behav io r . T r e a t i n g all peop le a t - r i sk 
f o r a pa r t i cu la r behav iora l d i s o r d e r in t h e same way , w i t h o u t 
k n o w i n g w h o a m o n g t h e m w i l l eventua l ly man i fes t t h e d i s o r d e r , 
is p re jud ic ia l , and un l ike ly t o be cos t -e f fec t i ve . T o say t h a t a pe r -
son is a t - r i sk genet ica l ly is on l y p a r t o f t h e h u m a n e q u a t i o n . 

3. Certainty 

For t h e legal sys tem, sc ience also p rom ises t o i n t r o d u c e a level 
o f p rec is ión i n t o a p rocess o f t e n s teeped in ambigu i ty . C e r t a i n t y 
increases ef f ic iency and val idates o u t c o m e s . Bu t sc ience is far 
f r o m a prec ise endeavor , and scient ists are cau t ious in embrac ing 
n e w f indings o r t h e o r i e s t h a t r u n c o u n t e r t o accep ted d o c t r i n e . 
Even w i t h i n t h e f ie ld o f genet ics, t h e n a t u r e / n u r t u r e d ispu te is 
ev idence t h a t scient ists themse lves a re fa r f r o m ce r ta in a b o u t 
w h e r e k n o w l e d g e o f genet ics is leading. 

Conclusión 

Beyond these t h r e e conce rns are m o r e fundamen ta l ques t ions o f 
h o w genet ic k n o w l e d g e shou ld be used in t h e legal sys tem and 
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w h e t h e r genet ic -based behav iora l d i s o r d e r s shou ld be t r e a t e d as 
an i l lness o r punlshable as a c r i m e . In deal ing w i t h t h e f o r m e r 
q u e s t i o n , o n e m u s t c o n s i d e r s o m e fundamen ta l d i f fe rences in t h e 
w a y sc ience and t h e legal sys tem p e r f o r m t h e i r f unc t i ons . In sc ien-
ce, k n o w l e d g e is acqu i red by repea ted obse rva t i ons and e x p e r i -
m e n t s , and w h a t is k n o w n can change o v e r t i m e . In t h e legal 
sys tem, h o w e v e r , dec is ions m u s t be made at a pa r t i cu la r p o i n t in 
t i m e , and c a n n o t typ ica l ly w a i t w h i l e sc ience con t i núes t o rev ise 
and re f ine i ts w o r k . G i v e n these d i f f e ren t app roaches t o d e t e r -
m in ing t h e «fac ts», h o w can t h e law make t h e best use o f t h e 
k n o w l e d g e gene ra ted by science? T h e r e m i g h t be m u c h t o learn 
regard ing t h e use o f genet ic k n o w l e d g e by exam in i ng h o w science 
genera l l y has been app l ied t o t h e r e s o l u t i o n o f legal issues (Ca r -
negie C o m m i s s i o n 1993). T h e o t h e r issue - w h e t h e r t o t r e a t ge-
ne t i c - l i nked behav io ra l d i s o r d e r s as an il lness o r c r i m e - p resen ts 
a m o r e f u n d a m e n t a l n o r m a t i v e chal lenge. I t raises ques t ions a b o u t 
t h e mean ing o f such c o n c e p t s as jus t ice , a u t o n o m y , respons ib i l i t y 
and cu lpab i l i t y , all o f w h i c h a re in t ima te l y l i nked t o h u m a n f r e e 
d o m . G e n e t i c k n o w l e d g e creates cho lees f o r b o t h ind iv iduáis and 
social i ns t i t u t i ons , and n o t i n f requen t l y , t h o s e cho lees c o m e i n t o 
con f l i c t . H o w t h a t con f l i e t is reso l ved w i t h rega rd t o t h e law w i l l 
have p r o f o u n d consequences f o r t h e t r e a t m e n t o f pe rsons by t h e 
legal sys tem. U n d e r l y i n g all o f th is is a chal lenge t o researchers 
and cl in ic ians t o c o n s i d e r t h e i r respons ib i l i t ies and capabi l i t ies f o r 
p r e v e n t i n g i m p r o p e r i n t e r p r e t a t i o n s and app l ica t ions o f behav io 
ral genet ic k n o w l e d g e by t h e law. 
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CLAiMS AND EYIDENCE 

Ne/7 A, Holtzman 

Pro fessor o f Pediat r ics a t t h e Johns H o p k i n s Un i ve r s i t y Schoo l 
o f Med ic ine and h o l d e r o f j o i n t a p p o i n t m e n t s in Hea l th Pol icy 
and Managemen t and Ep idemio logy a t t h e Schoo l o f Hyg iene 
and Public H e a l t h , B a l t i m o r e , Mary land . U n i t e d States o f 
A m e r i c a . 

C la ims t h a t t h e iden t i f i ca t ion and sequenc ing o f all h u m a n genes 
(as a resu l t o f t h e H u m a n G e n o m e Pro jec t ) w i l l g ive us t h e key 
t o a w i d e range o f d i s o r d e r s have been made by sc ient is ts and 
non-sc ient is ts a l ike. Dan ie l Kosh land , a d is t ingu ished b iochemis t , 
and t h e e d i t o r o f Science, has «argued t h a t n o g r o u p w o u l d benef i t 
m o r e ( f r o m ident i fy ing human genes) t han t h e homeless , since 
many o f t h e m suffer f r o m d i s o r d e r s t h a t w o u l d eventua l ly be 
p r e v e n t e d o r t r e a t e d thanks t o t h e g e n o m e p r o j e c t » '. A s t o r y 
appeared o n t h e f r o n t - p a g e o f t h e N e w York Times last year u n d e r 
t h e headl ine «Studies f ind a fami ly l ink t o c r im ina l i t y» 2. A r ecen t 
news r e p o r t in Science suggested t h a t d i v o r c e m igh t have a gene-
t ic o r i g in 3. 

D o genes c o n t r i b u t e substant ia l ly t o homelessness, c r im ina l i t y , 
d i v o r c e , and o t h e r c o m p l e x p r o b l e m s such as a l coho l i sm and 
learn ing disabil i t ies? If so, w i l l f i nd ing t h e respec t i ve genes solve 

1 Powledge T., Toward the year 2005. 1989, 246 (8); Supplement: pp. I, 6-7. 
2 Butterf ield, F., «Studies f ind a family l ink t o criminal i ty». New York Times, 
1992 January 3 1 : 1 . 
3 Molden C , « W h y divorce runs in femilies». Science 1992, 258: 1734. 
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t hese p rob lems? T h e pub l ic i ty g iven t o genet ics suggests an aff i r-
ma t i ve a n s w e r t o b o t h quest ions . If t h e c la ims w e r e t r u e , t h e n 
k n o w l e d g e o f t h e human g e n o m e w o u l d pose a t h r e a t t o man's 
(and w o m a n ' s ) f r e e d o m . Be fo re discussing t h a t t h r e a t , I w i l l c o n -
s ider t h e science and t h e e v i d e n t e beh ind t h e c la ims. 

T h e iden t i f i ca t ion o f human genes w i l l i m p r o v e o u r abi l i ty t o 
de tec t , and in s o m e cases t r ea t , d i s o r d e r s t h a t a re i nhe r i t ed in 
acco rdance w i t h Mende l ' s laws and can, t h e r e f o r e , be exp la ined 
by m u t a t i o n s in a single gene. T h e mapp ing o f d isease-re la ted 
genes depends o n f ind ing fami l ies in w h i c h a t r a i t o r d i s o r d e r 
f o l l o w s Mende l ' s laws. C la ims t h a t genes had been f o u n d f o r 
b ipo la r af fect ive d i s o r d e r and sch izophren ia - t w o d i s o r d e r s t h a t 
Kosh land may have had in m ind in his c o m m e n t s o n h o m e l e s -
s n e s s - w e r e based o n studies in fami l ies in w h i c h t h e d i so rde rs 
appeared t o f o l l o w Mende l ' s laws. A d d i t i o n a l s tudy o f these fam i 
lies has led t o r e t r a c t i o n o f t h e ear ly claims 4. M o r e o v e r , on ly a 
m i n o r i t y o f homeless peop le have menta l i l lnesses5. 

Occas iona l l y , a small p r o p o r t i o n o f peop le w i t h a c o m m o n , c o m -
p lex disease w i l l be o b s e r v e d t o have i n h e r i t e d t h e disease in 
a c c o r d w i t h Mende l ' s laws, s t rong l y suggest ing t h a t t h e disease is 
o f s ingle-gene or ig in in these families. Th is has been p r o v e n f o r a 
smal l p r o p o r t i o n o f pat ients w i t h h y p e r c h o l e s t e r o l e m i c c o r o n a r y 
a r t e r y disease, A l z h e i m e r disease, and c o l o n and b reas t cancers, 
and may y e t p r o v e t o be t h e case f o r b ipo la r af fect ive d i s o r d e r 
and sch izophren ia . Because Mende l ' s ru les a re n o t f o l l o w e d in t h e 
m a j o r i t y o f fami l ies w i t h such diseases, w e k n o w t h a t m o r e t han 
a l t e ra t i ons in a single gene are needed f o r t h e disease t o o c c u r . 

T h e gene in w h i c h muta t ions accoun t f o r a single-gene f o r m o f a 
disease cou ld be ent i re ly no rma l in c o m p l e x f o r m s . A l te rna t i ve ly , 
t h e same m u t a t i o n ( o r muta t ions) cou ld be present , bu t its effects 
mod i f ied by t h e presence o f var iant f o r m s o f o t h e r genes, o r by 
life styles, d iets, and /o r env i ronmenta l exposures . O r , d i f fe rent m u 
ta t ions cou ld be present in t h e same gene, b u t ones t h a t do n o t 
cause such a severe effect except , again, in t h e presence o f o t h e r 
genet ic , behaviora l , and env i ronmenta l fac tors . O n l y w h e n m o s t if 
n o t all o f these o t h e r fac tors are e luc idated, and m e t h o d s deve-
loped t o de te rm ine t h e i r presence, w i l l i t be possible t o p red ic t t h e 
f u t u r e o c c u r r e n c e o f c o m p l e x d isorders w i t h high probabi l i ty . 

Un fo r tuna te l y , t h e mathemat ica l techniques used t o map genes in 
w h i c h muta t ions lead t o Mendel ian diseases w i l l n o t suffice t o lócate 
genes tha t c o n t r i b u t e t o , b u t are ne i ther necessary ñ o r sufñcient 

4 Horgan J., «Eugenios revisited». Scientific American 1993, 268 (6): 123-31. 
5 Wink leby M, Rockhil l BJD, Fortmann, S., «The medical origins of homeles-
sness». American Journal o f Public Health 1992, 82 (10): i 394-8. 
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f o r , t h e o c c u r r e n c e o f comp lex , mul t i fac tor ia l diseases 6. A n o t h e r 
m e t h o d involves look ing f o r an associat ion b e t w e e n a var ian t f o r m 
o f a «candidate» gene, w h i c h cou ld plausibly explain occu r rence , 
and t h e d iso rder . C la ims tha t this approach led t o t h e d iscovery o f 
a gene f o r a lcoho l ism have n o t been substant iated 7. O t h e r approa-
ches, such as t w i n and a d o p t i o n studies are f raught w i t h di f f icul-
t ies 8, and c a n n o t lead t o ident i f icat ion o f specific genes. 

It is h ighly d o u b t f u l , t h e r e f o r e , t h a t mapp ing t h e g e n o m e w i l l g ive 
us tes ts o f high p red i c t i ve valué f o r c o m p l e x d i s o r d e r s . O n l y 
w h e n w e are capable o f de tec t i ng all o f t h e m ú l t i p l e f ac to r s t h a t 
a c c o u n t f o r a d i s o r d e r w i l l t h a t p o i n t be reached . Fo r nebu lous 
« d i s o r d e r s » l ike homelessness o r a l coho l abuse t h e m o s t i m p o r -
t a n t o f t hese f ac to r s may be t h e social m i l i eu . T h e ind iv idual a t 
r i sk may be p o w e r l e s s t o d o m u c h a b o u t i t . 

If genes d o n o t c o n t r i b u t e substant ia l ly t o homelessness, c r im ina -
l i ty, and o t h e r c o m p l e x p r o b l e m s , genet ic research is un l ike ly t o 
resu l t in so lu t i ons t o t hese p r o b l e m s . W h y t h e n a re exaggera ted 
c la ims made? I t is easier t o f o rg i ve r e p o r t e r s , w h o may n o t k n o w 
b e t t e r , f o r mak ing t h e m than scient is ts, w h o shou ld have s o m e 
fami l ia r i t y w i t h genet ics . Perhaps, t h e y make t h e m t o p r o m o t e 
genet ic resea rch . In t h e U n i t e d States, fund ing f o r t h e H u m a n 
G e n o m e P r o j e c t r equ i res t h e assent o f t h e Cong ress . Few C o n -
g ressmen have heard o f many ra re , single gene d i s o r d e r s , b u t t h e y 
have hea rd o f t h e c o m m o n diseases and a re m o r e l ikely t o give 
t h e i r s u p p o r t t o research t h a t deals w i t h t h e m . U n f o r t u n a t e l y , 
c la ims t h a t c a n n o t be subs tan t ia ted may lead t o a backlash against 
s u p p o r t f o r sc ient i f ic resea rch . C la ims f o r t h e benef i ts o f genet ic 
research may fan fears o f eugenics o r , as t h e t i t l e t o th is Sec t ion 
suggests, pose t h r e a t s t o man's f r e e d o m . 

T h e r e is, I believe, ano the r reason f o r these claims, and i t also 
threaten 's t he f r e e d o m and dignity o f men and w o m e n . It is t he 
simplist ic a t t e m p t t o a t t r i bu te comp lex p rob lems t o single causes in 
th is case, genes. This can be v iewed as a f o r m o f v ic t im blaming, bu t 
o n e f o r w h i c h t h e v ic t im - w h o cannot choose his o r her g e n e s - is 
blameless. T h e genetic so lu t ion absolves society o f its responsibi l i ty 
f o r comp lex prob lems. T h e frequencies o f homelessness, a lcohol ism, 
cr iminal behavior , and d i vo rce differ be tween count r ies and ove r 
t i m e in t h e same coun t r y , suggesting tha t genes d o n o t play a ma jo r 
ro le . F reedom w o u l d be be t te r served by look ing f o r t h e r o o t s o f 
c o m p l e x p rob lems in m o r e fer t i le soil than t h e human genome. 

6 Greenberg D., «Linkage analysis of "necessary" disease loci versus "suscep-
t ib i l i ty" Loci». American Journal o f Human Genetics 1993, 52: 135-43. 
7 Ge lern ter J., Goldman, D R N . , «The A l alíele at t he D 2 dopamine receptor 
gene and alcohol ism». journal o f t/ie Americon Medical Association 1993, 269: 
1673-7. 
8 Horgan H., Opus. G t 





MAN'S FREEDOM AND THE HUMAN CENOME 

Michael Kirby 

Pres ident o f t h e C o u r t o f Appea l , Sup reme C o u r t o f N e w 
Sou th W a l e s . Aus t ra l i a . 

O n T h u r s d a y last, in fa raway Sydney, Aus t ra l i a , I was d ressed in 
c r i m s o n robes . I was c o n f i r m i n g o r upho ld ing appeals f r o m peop le 
w h o are in p r i s o n a t th is m o m e n t , because o f dec is ions by m e . 
O n Friday last I was s i t t ing in civi l appeals. M y f i r s t leg i t imacy t o 
speak t o y o u is because I am a judge. A t t h e b o t t o m l ine, at least 
in t h e c o m m o n law sys tem, w h i c h t h e English speaking peop le 
have f o l l o w e d , t h e dec is ions in r e l a t i on t o genet ics , in re la t i on t o 
t h e H u m a n G e n o m e Pro jec t , f o r defau l t o f any o t h e r law, w i l l be 
dec ided by peop le l ike m e . Judges w i l l have t o f i l l any gaps us t h e 
law. Sel f -ev ident ly , th is is a p r e t t y de fec t ive sys tem. Bu t i t is t h e 
resu l t o f fa i l ing t o ac t e f f ic ient ly t o deve loped we l l t h o u g h t o u t 
and p r inc ip led law. H o w c o u l d t h a t be done? A t t h e nat iona l level , 
t h e res is tance resu l ts f r o m t h e fact t h a t t h e pol i t ic ians in Parl ia-
m e n t f ind t h a t t h e p r o b l e m s o f t h e k ind p resen ted by t h e H u m a n 
G e n o m e Pro jec t , a re v e r y daunt ing . N o v o t e s in t h e m . Perhaps 
vo tes t o be los t in t h e m . N o t h i n g tends t o be d o n e . 

In Aus t ra l i a , I cha i red t h e Law R e f o r m C o m m i s s i o n f o r 10 years. 
It helps t h e Federal Par l iament in deve lop ing t h e law. Just ice Jean-
Louis B o u d o u i n d id t h e same th ing , in Ganada. T h e Aus t ra l i a 
C o m m i s s i o n , ear ly in its l ife, was asked t o l o o k at t h e law o n 
human t issue t ransp lan ts . T h a t task p resen ted a v e r y c r u d e , b u t 
s o m e w h a t analogous p r o b l e m t o t h e p r o b l e m w e a re deal ing w i t h 
he re . T h e C o m m i s s i o n g o t t o g e t h e r t h e expe r t s . W e consu l t ed 
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t h e c o m m u n i t y . W e consu l t ed t h e peop le w h o w e r e m o s t i nvo l -
v e d , as Fr i ts H o n d i u s said w e shou ld . W e u l t ima te l y p r o d u c e d a 
r e p o r t w h i c h faced up t o t h e ha rd ques t ions ; t h e de f i n i t i on o f 
dea th ; d o y o u a l l o w infants t o d ó n a t e organs; d o y o u a d o p t o p t i n g 
in o r o p t i n g o u t ; d o y o u p e r m i t t h e sale o f b o d y parts? P rob lems 
o f t h e k ind w h i c h a re being p resen ted in t h e H u m a n G e n o m e 
P r o j e c t in m u c h g rea te r mu l t i p l i c i t y and c o m p l e x i t y . 

O n t h e In te rna t iona l leve!, because th is is an In te rna t iona l p r o -
b l e m , w e have an even g rea te r p r o b l e m . A t t h a t level t h e r e is a 
d ive rs i t y o f cu l tu res , re l ig ions and legal t r a d i t i o n s . Bu t th ings can 
be d o n e . In an ear l ie r m a n i f e s t a r o n o f t h e impac t o f t e c h n o l o g y 
o n t h e law, I cha i red a c o m m i t t e e o f t h e O E C D l o o k i n g at t h e 
d e v e l o p m e n t o f guidel ines f o r t r a n s - b o r d e r data f l o w s and t h e 
p r o t e c t i o n o f pr ivacy. T h o s e guidel ines w e r e a d o p t e d by t h e 
O E C D . T h e y w e r e accep ted by t h e O E C D , r e c o m m e n d e d t o t h e 
m e m b e r coun t r i es . N o w , a l m o s t eve ry m e m b e r c o u n t r y , inc lud ing 
m y o w n , inc lud ing Japan and N e w Zea land , c o u n t r i e s w i t h u t t e r l y 
d i f f e ren t legal t r a d i t i o n s , have a d o p t e d leg is lat ion, b ind ing and e n -
fo rceab le in t h e i r coun t r i es , f o r t h e p r o t e c t i o n o f p r ivacy in t h e 
c o n t e x t o f t r a n s - b o r d e r data f l ows . These laws a re based u p o n , 
o r a t least g rea t l y in f luenced by, t h e O E C D guide l ines. I t gets a 
l i t t le i r r i t a t i ng , t o a p e r s o n f r o m Aus t ra l i a , t o s i t and l is ten t o 
w h a t is being d o n e in Europe . O r t o sit and l isten t o w h a t is 
be ing d o n e in t h e U n i t e d States. T h e H u m a n G e n o m e Pro jec t , 
l ike i n fo rma t i cs , is a global c o n c e r n . It is n o t s imply a c o n c e r n t o 
E u r o p e o r N o r t h A m e r i c a . It is o f c o n c e r n t o all human i t y : per -
haps m u c h m o r e acu te ly so than in fo rma t i cs . So w e have t o 
d e v e l o p g lobal i ns t i t u t i ons t o deal w i t h th is issue. It can be d o n e . 
In T h e G loba l C o m m i s s i o n o n A I D S , f o r examp le , p r inc ip ies a re 
being d e v e l o p e d f o r h o w t o deal w i t h p r i sone rs w h o have H I V 
A I D S . T h o s e pr inc ip ies , f o rma l i sed in Geneva , a re be ing re f lec ted 
in local po l i cy and legis lat ion. So w i t h all due respec t t o H U G O , 
I t h i n k w e have t o ge t s o m e t h i n g w i t h t h e leg i t imacy o f g o v e r n -
m e n t s beh ind i t , w h i c h can give t h e Impe tus , in a t r a n s - c o n t i n e n t a l 
way , t o t h e p r o b l e m s o f t h e k ind w e have been hear ing a b o u t 
t o d a y and a b o u t w h i c h w e w i l l hear m o r e t o m o r r o w . 

T h e r e a re o t h e r m a t t e r s w h i c h shou ld c o n c e r n us. W e have 
hea rd o f s o m e th is m o r n i n g . T h e c o n c e r n o f g o v e r n m e n t a t t i t u -
des. W h e n Ka r l B rand t , o n e o f t h e Naz i d o c t o r s , w e n t t o his 
dea th , he said, «I on l y d id w h a t I d id f o r m y c o u n t r y in a t i m e o f 
w a r » . A n d t h a t was t h e suggested jus t i f i ca t ion f o r h i m f o r b rea-
ch ing t h e basic pr inc ip ies o f In te rna t iona l human i ta r i an law in r e -
la t ion t o sc ient i f ic e x p e r i m e n t a t i o n . W e may dismiss tha t . T h e 
N u r e m b u r g C o d e may say t h a t D r Brand ts excuse was n o t g o o d 
e n o u g h . Bu t in t h e r e c e n t O p e r a t i o n D e s e r t S t o r m in I raq, t h e 
U n i t e d States g o v e r n m e n t e x c e p t e d its so ld ie rs , and o t h e r o p e -
ra t i ona l pe r sonne l , f r o m t h e p r inc ip ie o f i n f o r m e d consen t . I t d id 
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so because i t said th is was necessary f o r t o t h e de fence o f t h e 
na t iona l in te res ts o f t h e U n i t e d States. 

So w h e n w e l o o k at t h e p r o b l e m s ahead o f us, w e have lessons 
t o learn f r o m w h a t has g o n e b e f o r e . A n d w e also have lessons 
t o learn f r o m th is mee t i ng . M o s t o f us c o m f o r t a b l y o f f peop le 
f r o m t h e occ iden ta l t r a d i t i o n . A l m o s t all o f us. Th is is a p r o b l e m 
w h i c h c o n c e r n s , as w e have hea rd , t h e Japanese. If t h e South 
K o r e a n s and t h e Singaporeans and t h e Chínese a re n o t t h e r e in 
sc ient i f ic d e v e l o p m e n t s in g rea t n u m b e r s n o w , t h e y s o o n w i l l be. 
M o s t o f t h e m d o n o t share all o f o u r fundamentá is . T h e C o n f u -
cian renaissance w h i c h w e face in t h e w o r l d s ta r ts f r o m u t t e r l y 
d i f f e ren t p remises : N o t t h e ind iv idual b u t t h e c o m m u n i t y . N o t 
r ights b u t du t ies . N o t t h e ru le o f law, b u t t h e ru le o f p o w e r f u l 
m e n o f v i r t u e . So I a m v e r y glad w h e n I hear t h a t sc ient is ts a re 
c o m i n g t o g e t h e r t o t a l k a b o u t t h e H u m a n G e n o m e Pro jec t . Bu t 
I w i l l be g ladder st i l l if w e c o u l d ge t t o g e t h e r lawyers and eth ic is ts 
w i t h t h e sc ient is ts . I w o u l d be m o s t glad if t h e r e w e r e lo ts o f 
o r i e n t a l faces abou t , and black faces abou t , t o deal w i t h issues 
w h i c h a re c o m m o n t o all human i t y . 

A s I came he re , and n o - o n e came t o th is c o n f e r e n c e f r o m f u r t h e r , 
I t h o u g h t a b o u t t h e g rea t social e x p e r i m e n t s o f o u r c e n t u r y . 
T h e r e was P r o h i b i t i o n , and i t fa i led. Y e t w e st i l l bear t h e scars 
o f i t o n an In te rna t i ona l level in o u r response t o d rugs . T h e r e 
was c o m m u n i s m , and i t fa i led. T h e r e is s e l f - d e t e r m i n a t i o n o f p e o -
pies. T h e pr inc ip ies o f se l f - de te rm ina t i on a re st i l l w o r k i n g t h e i r 
w a y o u t . T o d a y , ladies and g e n t l e m e n , was Emp i re Day . Th is is 
Q u e e n V i c t o r i a ' s b i r t hday . W h e n I was a b o y in Aus t ra l i a , w e 
ce leb ra ted i t as a symbo l o f t h e Emp i re u p o n w h i c h t h e sun w o u l d 
neve r set. W e l l t h e sun d id set. T h e se l f - de te rm ina t i on o f peop les 
w o r k s its p o w e r f u l messages in Yugos lav ia and in t h e Sov ie t 
U n i o n . 

T h e o t h e r g rea t e x p e r i m e n t was eugenics. W e have t o learn f r o m 
h i s t o r y , lest w e repea t its mis takes. 

I have f ive c o m m a n d s w i t h w h i c h l'll fmish th is session. I w o u l d 
have 10, l ike t h e A l m i g h t y , b u t t h e C h a i r m a n has n o t g iven m e 
t i m e enough . Perhaps t h e A l m i g h t y shou ld have been s imi lar ly 
l im i t ed . H e m i g h t have left o n e o r t w o o f t h e m of f is l ist. 

T h e f i r s t is, t h a t n o t t o act, n o t t o make legal p r inc ip ies t o deal 
w i t h t h e p r o b l e m s p r e s e n t e d by t h e H u m a n G e n o m a Pro jec t , is 
t o m a k e a dec is ión . Science w i l l t h e n rush ahead and i t w i l l n o t 
be c o n t r o l l e d in a w a y in w h i c h perhaps, in r e t r o s p e c t , w e as 
h u m a n beings, w o u l d w a n t . Secondly , w e shou ld seek t o f r a m e 
o u r laws o n t h e sub jec t cons is ten t l y w i t h In te rna t iona l human 
r igh ts law. In these t w o po in t s I re f lec t w h a t Fr i ts H o n d i u s has 
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said t o th is w o r k s h o p . T h i r d l y , and Fr i ts H o n d i u s said th is t o o . 
W e have t o c o n s u l t n o t o n l y t h e genera l c o m m u n i t y , b u t w e have 
t o consu l t all i nvo l ved . A l l peop le w h o are actual ly o r po ten t ia l l y 
go ing t o rece ive t h e benef i ts and suf fer t h e p r o b l e m s o f t h e H u 
man G e n o m e P r o j e c t shou ld have a chance t o be hea rd . Fou r th l y , 
as in A I D S , w e m u s t base o u r laws and pol ic ies o n g o o d sc ience, 
n o t o n ignorance o r m y t h o l o g y o r even , w i t h respec t , re l ig ión . 
Bu t o n g o o d sc ience. A n d f i f th ly , in o r d e r t o be ef fect ive, w e have 
t o f ind g lobal mechan isms. 

In a way , t h e last c o m m a n d p resen ts t h e g rea tes t chal lenge o f al l . 
H o w e v e r , i t can be d o n e . Fo r t h e sake o f t h e H u m a n G e n o m e 
P ro jec t and f o r t h e sake o f human i t y , i t shou ld be d o n e . W e , w h o 
m e e t h e r e in Bi lbao, m u s t play a p a r t t o make sure t h a t m o r e is 
d o n e and t h a t t h e r e is a g rea t sense o f u rgency in p r o v i d i n g 
soc ie ty 's response t o th is g rea t sc ient i f ic advance. 



BENEFITS AND UMITS OF FREEDOM IN 
GENETIC SCIENCE 

J. Robert Nelson 

Pro fessor o f T h e o l o g y , P r o g r a m D i r e c t o r at t h e Ins t i t u te o f 
Rel ig ión, Texas Medica l C e n t e r , H o u s t o n , Texas . U n i t e d States 
o f A m e r i c a . 

Non-freedom ín human society 

T h e c o n c e p t o f f r e e d o m has a h u n d r e d faces. S o m e o f t h e faces 
s h o w t h e c h a r a c t e r i s t i c s o f gene t i c sc ience and t e c h n o l o g y . 
T h r o u g h t h e i r eyes a r e seen, f o r t h e f i r s t t i m e in h i s t o r y , t h e 
in f i n i te l y smal l c o m p o n e n t s o f t h e cel l and t h e D N A m o l e c u l e . 
By t h e i r ears a r e h e a r d t h e c r ies and m o a n s o f c o u n t l e s s p e r -
sons w h o su f fe r t h e d i s t ress and pain o f c o n g e n i t a l diseases 
and t h e pangs o f h u n g e r . By t h e i r m o u t h s , t h e faces o f gene t i cs 
speak a n e w language o f c o n t i g s and RiFLiPs and p o l y m o r -
ph i sms , b u t a lso t h e language o f f o o d supp ly , d isease p r e v e n -
t i o n , t h e r a p y and h e a l t h . T h e s e a r e w o r d s o f h o p e and c h e e r 
f o r p e r s o n s w h o a r e po l i t i ca l l y and e c o n o m i c a l l y f r e e t o e n j o y 
t h e p r o m i s e d bene f i t s . H o w e v e r , f o r t h e large p r o p o r t i o n o f 
h u m a n i t y f o r w h o m such f r e e d o m s have n o rea l i t y o r mean ing , 
m u c h o f o u r e n t h u s i a s m f o r t h e H u m a n G e n o m e P r o j e c t and 
m o s t o f o u r deba tes a b o u t e t h i ca l , soc ia l and legal issues m a k e 
n o sense. W e k n o w t h a t gene t i c r esea rch is h igh ly i m p o r t a n t 
and t h e d iscuss ions ind ispensab le . N e v e r t h e l e s s , a s e r i o u s c o n 
c e r n f o r h u m a n f r e e d o m m u s t k e e p us sens i t i ve t o t h e m o r a l 
i m p e r a t i v e o f e x t e n d i n g f r e e d o m s o f d isease p r e v e n t i o n t o all 
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w h o r e m a i n in b o n d a g e t o d iseases, d isab i l i t ies , p o v e r t y and 
hunge r . 

F r e e d o m to know 

Some faces o f f r e e d o m express o p p o r t u n i t y and openness b o t h 
t o k n o w and t o d o . Th is is f r e e d o m t o learn and f r e e d o m t o 
apply w h a t is l ea rned . In a d d i t i o n , t h e w o r d « f r e e d o m » means 
emanc ipa t i on and l i be ra t i on f r o m p o w e r s and c o n d i t i o n s o f res -
t r a i n t o r capt iv i ty . 

In t h e sphere o f m o l e c u l a r b io logy and genet ic eng ineer lng , t h e 
f r e e d o m s t o k n o w and t o d o a re unamb iguous , se l f -ev ident g o o d s , 
acco rd ing t o t h e bel ief o f many peop le . In t h e language o f h u m a n 
r ights , as e n c o d e d In t h e several dec la ra t ions o f t h e U n i t e d N a -
t i ons and exp ressed in t h e c o n s t i t u t i o n s o f d e m o c r a t i c na t ions , 
t h e f r e e d o m o f i nqu i r ing , t h i nk i ng and learn ing is an u n c o n d i t i o n a l 
g o o d . It is v i r tua l l y a na tu ra l law, w h i c h n o in te l l igent , r i g h t - t h i n -
k ing p e r s o n w o u l d q u e s t i o n o r v ió la te . Th is f r e e d o m belongs t o 
t h e c h a r t e r o f m o d e r n sc ience. T r u e enough . 

Can w e assert , t h e r e f o r e , t h a t t h e r e a re no inh ib i t i ons o r res -
t ra in t s w h i c h may jus t ly be i m p o s e d o n t h e f r e e d o m t o k n o w ? In 
t h e o r y , a t least, w e a f f i rm an uncond i t i ona l f r e e d o m o f i nqu i r y 
and research . Bu t in actua l i ty , w e have t o recogn ize t h a t t h e r e 
are l imi ts t o th is f r e e d o m . Some l im i ta t i ons a re a c k n o w l e d g e d as 
a m a t t e r o f p r u d e n c e and persona l j u d g m e n t ; o t h e r s a re i m p o s e d 
by p o w e r s w h i c h a re e i t h e r re la ted t o t h e researcher ' s i n s t i t u t i on 
o r a re r a t h e r r e m o t e f r o m it . S o m e examples c o m e t o m i n d 
w h i c h a re o f va ry ing degrees o f g rav i ty o f i m p o r t a n c e . H e r e w e 
con f ine o u r t h o u g h t t o actual o r r e c o m m e n d e d res t ra ins u p o n 
t h e f r e e d o m t o k n o w . T h e n w e w i l l cons ide r t h o s e w h i c h af fect 
act iv i ty . 

T h e r e a re f e w places in t h e w o r l d w h e r e laissez-faire appl ies w i -
t h o u t qua l i f i ca t ion t o m a r k e t e c o n o m i e s . L ikewise , t h e f ie ld o f 
genet ic research is n o t w i t h o u t bounda r i es o f learn ing. 

Q u e s t i o n : Can p red i spos i t i on t o w a r d v i o l e n t and c r im ina l beha-
v i o r be due t o genet ic causat ion? A n s w e r , as g iven by t h e d i r e c t o r 
o f t h e N a t i o n a l Ins t i tu tes o f Hea l t h in t h e US: Th is is n o t a 
leg i t ímate q u e s t i o n . So fund ing f o r a research p r o j e c t , cos t i ng 
$78 ,000 , was cancel led s o o n a f te r t h e g ran t had been a w a r d e d 
and plans f o r a c o n f e r e n c e had been made . W a s th is r e t r a c t i o n 
a f lagrant v i o l a t i on o f academic , in te l lec tua l f r e e d o m ? Yes, said 
medica l genet ic is t Paul Bil l ings o f San Franc isco. N o , said Ru th 
H u b b a r d and Elijah W a l d o f C a m b r i d g e , because t h e i nqu i r y is 
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inev i tab ly biased o n f a v o r o f t h o s e w h o advóca te eugenics o r 
bel ieve t h a t «racia l i n f e r i o r i t y » and «c r im ina l d i spos i t i on» are c o -
ro l la r ies and a re genet ica l ly based ' . A t issue is n o t t h e ques t i on 
itself, b u t t h e f r e e d o m t o discuss i t , and eventua l ly t o reveal t h e 
scient i f ic and social ev idence f o r accep t ing o r re jec t ing t h e m a t t e r . 

D i s c o v e r i n g t h e gende r o f an e m b r y o has b e c o m e a l m o s t c o m -
monp lace as a p r o c e d u r e in p re -na ta l care. Is t h e r e n o t a f r e e d o m 
t o k n o w w h e t h e r a male o r a female baby is e i t he r t o be e x p e c t e d 
- o r perhaps des t royed? Th is issue is m u c h m o r e c o m p l e x than 
o n e o f in te l lec tua l i nqu i ry . Such k n o w l e d g e is t o o dangerous t o 
learn , say s o m e ; i t shou ld n o t be a l l o w e d even t o be sought . A 
p r o h i b i t i o n d e r i v e d f r o m m o r a l and re l ig ious o p p o s i t i o n t o a b o r -
t i o n is cons i s ten t w i t h th is v i e w . 

Eastern O r t h o d o x , R o m á n Ca tho l i c and ce r ta in P ro tes tan t chu r -
ches a f f i rm t h a t r es t r a i n t o n f r e e d o m o f k n o w l e d g e . T h e y bel ieve 
t h a t t h e va lué o f ma in ta in ing a human life t ranscends t h e valué o f 
k n o w l e d g e and f r ee inqu i ry . Y e t , o t h e r churches w h i c h a re per -
missive o n a b o r t i o n also j o i n in a «cali f o r t h e p r o h i b i t i o n o f 
genet ic tes t ing f o r sex se lec t i ons»2 . T h e r e is m o r a l amb igu i t y 
h e r e f o r v i g o r o u s p r o p o n e n t s o f f em in i sm , due t o t h e l ong esta-
bl ished cu l tu ra l t r a d i t i o n o f f avo r ing male ch i l d ren o v e r female . In 
India and Ch ina , w h e r e p o p u l a t i o n pressures a re c lear ly dange
r o u s , a b o r t i o n and even in fant ic ide o f females is c o m m o n . Even 
apa r t f r o m such cu l tu ra l pa t te rns and re l ig ious ru les, h o w e v e r , 
t h e r e is o p p o s i t i o n t o d e t e r m i n i n g e m b r y o n i c o r feta l gender . In 
t h e i r w i d e l y c i t ed s tudy o f genet ic pract ices in t w e l v e nat ions , 
John C. F le tcher and D o r o t h y C . W e r t z f o u n d d isagreements o n 
w h e t h e r t es t i ng resu l ts shou ld be k e p t in ful l con f idence by t h e 
physicians. T h e researchers came t o t h e i r o w n conc lus ión t h a t 
«diagnosis shou ld be used o n l y t o give paren ts and physicians 
i n f o r m a t i o n a b o u t t h e heal th o f t h e fe tus» 3, w i t h t h e o n e excep-
t i o n o f sex - l i nked diseases i ike Fragi le-X, w h e r e con f iden t ia l i t y 
w o u l d be uneth ica l . T h e y advise, in ef fect , t h a t parents have n o 
r igh t t o k n o w ; b u t t h e y a f f i rm t h e genera l r igh t o f a b o r t i o n . « G e -
net ic is ts have n o d u t y t o c o o p e r a t e w i t h parenta l desires t o a b o r t 
f o r gende r se lec t ion because I ) gende r is n o t a genet ic disease 
2) equal i ty b e t w e e n males and fema le is v io la ted , and 3) sex se
lec t i on is a p r e c e d e n t f o r eugenics... Sex se lec t ion d isc red i ts t h e 
pub l ic image o f p rena ta l diagnosis and o f medica l genet ics»4 . 

1 Billing, Paul; Hubbard, Ruth and Wa ld , Elijah, 1992 (November ) . «Academic 
f reedom; responsible science». Gene Watch, 8: I -3. 
2 W o r l d Counci l o f Churches, 1989. 6/otechno/ogy: Its Challenge to the Churches 
and the World. Geneva. W o r l d Counci l o f Churches, 2. 
3 Fletcher, John C. and W e r t z , D o r o t h y C , 1990. «Ethics, law, and medical 
genetics: after the human genome is mapped». Emory Law Journal, 39:789. 
4 Ibid., 788. 
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T h e i r eth ica l reason ing is t hus based equal ly o n p r inc ip ie and 
p ragmat i sm, n o t exp l i c i t l y o n re l ig ión . 

T h e re l ig ious impulses o f m e m b e r chu rches o f t h e W o r l d C o u n c i l 
o f C h u r c h e s impe l t h e m t o advise « g o v e r n m e n t s t o p r o h i b i t e m -
b r y o research w i t h any e x p e r i m e n t s , if ag reed , o n l y u n d e r we l l 
de f ined c o n d i t i o n s » 5 . W h a t e v e r t h o s e c o n d i t i o n s may be w h i c h 
a re « w e l l de f ined» a re n o t de f ined in th is r e s o l u t i o n ! Y e t t h e 
chu rches seem r e l u c t a n t t o be so categor ica l as t h e R o m á n Ca -
t h o l i c i n s t r u c t i o n o f 1987, w h i c h a l l ows n o i n t e r v e n t i o n s f o r ex 
pe r imen ta l pu rposes b u t on ly f o r t h e r a p y o f t h e fe tus 6. T h e la t te r 
c o n d i t i o n is p resen t l y m e t by feta l su rgery in o r ex útero, w h i c h 
has been p rac t i ced . Bu t gene su rgery a t t h e zygo te stage - f o l l o -
w i n g ín vitro fe r t i l i za t i on and p reced ing u t e r i n e i m p l a n t a t i o n - is 
exc l uded . P re imp lan ta t i on se lec t ion o f zygo te cel ls, w h i l e st i l l p le-
n i p o t e n t f o r ind iv idual d e v e l o p m e n t , is i l l ic i t in t h e C h u r c h ' s v i e w , 
h o w e v e r m u c h useful I n f o r m a t i o n i t m igh t y ie ld 7. 

So m u c h f o r excep t i ons t o f r e e d o m o f genet ic research . A n o t h e r 
aspect o f th is f r e e d o m needs t o be m e n t i o n e d w i t h emphasis , 
h o w e v e r . T h e c o u n t e r p a r t o f f r e e d o m in m o r a l t e r m s is a lways 
and e v e r y w h e r e respons ib i l i t y . In t h e f ie lds o f sc ient i f ic research , 
no tab l y in genet ics , t h e r e is n o k n o w l e d g e f o r s imp ly its o w n sake. 
D e - c o d i n g D N A and learn ing t h e secre ts o f r e c o m b i n a t i o n and 
t h e c rea t i on o f p r o t e i n s is n o t an in te l lec tua l game l ike a c r o s -
s w o r d puzzle f o r p leasure o r chess f o r c o m p e t i t i o n . G e n e t i c r e 
search requ i res c o m m u n i c a t i o n by t h e shar ing o f I n f o r m a t i o n o f 
d i scovery . Th is is w h y jou rna ls ex is t in g rea t n u m b e r s , t h e papers 
o f w h i c h a re indispensable. 

A non-sc ien t i s t can o f fe r a m o s t respec t fu l suggest ion. I t is th is : 
le t genet ic researchers recogn ize t h e i r respons ib i l i t y n o t o n l y t o 
col leagues w i t h i n t h e i r sub-specia l t ies, b u t t o t h e w i d e r human 
soc ie ty o f w h i c h t h e y a re indispensable m e m b e r s . Some, t o be 
sure , a re able t o m o v e easily f r o m bench t o l e c t u r e hal l , t e l ev i 
s ión , w o r d p r o c e s s o r and c o n f e r e n c e r o o m w i t h o u t d e t r a c t i n g 
f r o m t h e i r p r i m a r y research . T h e y a re ou t s tand ing , b u t f e w in 
n u m b e r . T h e g rea t m a j o r i t y consists o f t h o s e w h o pu rsue t h e i r 
research in a n a r r o w l y de l inea ted área w i t h o u t pa r t i c ipa t ing in 
any in te r -d isc ip l ina ry discussions o f t h e w i d e r imp l i ca t ions o f t h e i r 
e f fo r t s . T h e A m e r i c a n p r o g r a m o f Ethical , Legal and Social Issues 
(ELSI) w i t h i n t h e H G P is achiev ing th is p u r p o s e t h r o u g h b road l y 
rep resen ta t i ve con fe rences and s tudy p ro jec t s . Y e t , i t w o u l d be t -

5 W o r l d Counci l o f Churches, op. dt, 2. 
6 John Paul II, 1987. «Instruct ion on respect fo r human life in its or ig in and 
on the dignity o f procreat ion». Orígins, 16: 697-71 I. 
7 Grobste in , Kenneth, 1988. Science ond the Unbom, N e w Y o r k Basic Books, 
1988. He recognizes the inhibit ions against exper imenta t ion, but deplores the 
unavailability of much valuable embryological in format ion because o f t hem. 
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t e r se rve t h e in te res ts o f all pe rsons c o n c e r n e d w i t h , o r af fected 
by, t h e H G P If smal l . I n fo rma l ELSI d iscussions w e r e tak ing place 
in all local i t ies w h e r e t h e researchers a re a t w o r k . Un ive rs i t i es 
and m a j o r med ica l cen te r s a re t h e natura l ly f a v o r e d locales. Some 
b i o t e c h n o l o g y f i r m s , no tab l y G e n e n t e c h , a re n o w urg ing t h e i r 
resea rche rs t o engage in t h e w i d e r c o n v e r s a t i o n . 

F r e e d o m to act 

T w o p o p u l a r c l i chés cause m i s c o n c e p t i o n s a b o u t gene t i c sc ien 
ce . O n e is t h e idea o f «p lay ing G o d » . T h e o t h e r is t h e n o t i o n , 
« w h a t can be d o n e o u g h t t o be d o n e » . U n c r i t i c a l r e p e t i t i o n o f 
t h e m has a l r eady caused m u c h c o n f u s i ó n o f u n d e r s t a n d i n g . T h e 
f r e q u e n t use o f «p lay ing G o d » is f r i v o l o u s because i t pos i t s a 
G o d w h o uses o m n i p o t e n c e in a c a p r i c i o u s m a n n e r w i t h o u t 
m o r a l d i r e c t i o n o r r e s t r a i n t : a c o s m i c mag ic ian w h o s e w o r k o f 
c r e a t i o n o f m a t t e r and l i fe can n o w be e m u l a t e d by gene t i c i s t s . 
T h e m y t h o l o g i c a l Z e u s may f i t t h i s p i c t u r e , b u t n o t t h e G o d 
o f Jew ish and C h r i s t i a n f a i t h , at least . T h e fa l lacy o f « d o i n g 
e v e r y t h i n g t h a t can be d o n e » o u g h t t o be t r a n s p a r e n t l y e v i d e n t 
a lso . A s a m a x i m i t se rves n o p rac t i ca l p u r p o s e . I t d i s rega rds 
b o t h m o r a l and e c o n o m i c c o n s t r a i n t s . Sc ience-based t e c h n o 
logy makes poss ib le all s o r t s o f w o r k s w h i c h p o l l u t e and des-
t r o y t h e Ear th ' s e n v i r o n m e n t and t h o s e w h i c h w r e a k h a v o c o n 
h u m a n s , w h e t h e r by i n t e n t i o n o r i n a d v e r t e n c e . M o r e o v e r , 
« w h a t can be d o n e » has t o be sub jec t t o e c o n o m i c rea l i t i es o f 
usab le r e s o u r c e s f o r t h e m o s t n e e d e d p u r p o s e s o f b e n e f i t t o 
h u m a n i t y . N e v e r t h e l e s s , t h e s e c l ichés c o n t i n u é t o d i s t o r t t h e 
pub l i c d i scuss ion o f f r e e d o m t o ac t u p o n g e n e t i c k n o w l e d g e 
and r e s o u r c e s . T h e r e is n o i nev i t ab le l ine b e t w e e n t h e f r e e d o m 
t o k n o w and t h e f r e e d o m t o d o . 

T h e key w o r d s in debates o v e r t h e l im i ts o f genet ic eng ineer ing 
a re «cho lee» and « d i l e m m a » . T h e ques t i on f i r s t ra ised a b o u t a 
feasible b u t dub ious p r o j e c t is « w h o decides»? W h e n t h e pos i t i ve 
and negat ive f ac to r s seem t o be evenly ba lanced, i t is conven t i ona l 
t o speak o f «eth ica l d i l emmas» . D u r i n g t h e past 25 years , t w o 
po l ic ies have deve loped w h i c h are genera l ly h o n o r e d in p rac t i ce . 
O n e is t h e ru le o f « i n f o r m e d c o n s e n t » , in i t ia ted by t h e W o r l d 
Med ica l A s s o c i a t i o n . Its c o u n t e r p a r t ' in A m e r i c a a re t h e Ins t i t u -
t i ona l Rev iew Boards , w h i c h in many c o m m u n i t i e s evalúate and 
judge research p r o t o c o l s w i t h respec t t o t h e use o f h u m a n sub-
jeets in e x p e r i m e n t a l p r o c e d u r e s . M o r e recen t l y , t o these k inds 
o f r egu la t i on have been added v e r y s t r i c t ru les f o r t h e humane 
t r e a t m e n t o f animáis, m i ce t o ch impanzees, in e x p e r i m e n t s . T h e 
f r e e d o m t o engage act ive ly in b io log ica l sciences and med ic ine , 
t h e n , is m u c h m o r e sub jec t t o l im i t ing cons t ra in t s t han t h e f r ee -
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d o m t o k n o w . S o m e examp les may be desc r ibed , b o t h t h o s e in 
c u r r e n t ef fect and t h o s e r e c o m m e n d e d . 

T h e R e c o m b i n a n t D N A A d v i s o r y C o m m i t t e e o f t h e N I H was 
b o r n in 1975, w h e n m ic rob io l og i s t s w e r e v e r y apprehens ive o v e r 
po ten t ia l l y dangerous consequences o f t h e n e w t echn ique . T h e 
famous c o n f e r e n c e a t A s i l o m a r , Ca l i f o rn ia , was lauded as an un -
p r e c e d e n t e d instance o f h o w sc ient is ts c o u l d impose r e s t r a i n t 
- i n d e e d , a m o r a t o r i u m - u p o n t h e i r f r e e d o m t o act . T h e c o m m i t 
t e e has d e m o n s t r a t e d eve r s ince t h e n a r e m a r k a b l y t h o r o u g h 
abi l i ty t o w i t h h o l d app rova l o f somat i c gene t h e r a p y o n human 
pat ients un t i l t h e last ba r r i e r s t o a safe and harmless o u t c o m e 
have been s u r m o u n t e d . Th i s was t r u e in t h e 1990 case o f D r W . 
French A n d e r s o n ' s successful gene rep l acemen t t h e r a p y f o r a 
ch i ld w i t h t h e v e r y r a re disease, adenos ine adeaminase ( A D A ) 
def ic iency. Th is cau t i ona ry p r e p a r a t i o n w h i c h lasted several years , 
has o p e n e d t h e w a y t o o t h e r p r o c e d u r e s f o r t r e a t i n g pat ien ts 
w i t h genet ic diseases. 

By con t ras t , t h e access t o ge rm- l i ne , o r sex ce l l , t h e r a p y rema ins 
c losed , so far as g o v e r n m e n t a l l y f u n d e d research is c o n c e r n e d . In 
th is case, t h e r e a re at least t h r e e main h indrances . O n e is t h e 
techn ica l p r o b l e m itself, w h i c h is m u c h m o r e c o m p l i c a t e d t h a t 
t r e a t m e n t f o r a single gene def ic iency. T h e second c o n c e r n is due 
t o t h e a c k n o w l e d g e d fac t t h a t a l t e red g e r m - l i n e cells a re i r r e v e r -
sibly changed f o r all subsequen t p rogeny . Th is means t h a t t h e r isk 
f a c t o r remains u n k n o w n and f o r m i d a b l e f o r indiv iduáis y e t t o be 
conce i ved8 . T h e t h i r d h i n d r a n c e is ph i losoph ica l l y m o r a l and 
theo log ica l . I t is a fear t h a t ar ises n o t o n l y f r o m r isk b u t also f r o m 
anx ie ty o v e r poss ib ly d o i n g i r r epa rab le v io lence t o human na tu re . 
Successes in g e r m - l i n e t h e r a p y w o u l d encou rage e f fo r t s t o change 
human geno types and p h e n o t y p e s by so-ca l led e n h a n c e m e n t o f 
charac ter is t i cs and abi l i t ies. 

O p p o s i t i o n t o g e r m - l i n e m a n i p u l a t i o n f o r t h e s e t h r e e reasons 
has been e x p r e s s e d by re l i g ious b o d i e s f o r 10 years . B o t h t h e 
N a t i o n a l C o u n c i l o f C h u r c h e s in t h e U S A , 1986 , a n d t h e 
W o r l d C o u n c i l o f C h u r c h e s , 1989 , t o o k s t r o n g p o s i t i o n s : 
s t r o n g b u t n o t a b s o l u t e . T h e f o r m e r r e c o m m e n d e d an ap -
p r o a c h « w i t h e x t r e m e c a u t i o n » . A n d t h e l a t t e r , a d d r e s s i n g a 
w o r l d - w i d e c o n s t i t u e n c y , u r g e d a ban o n t h e e f f o r t «a t t h e 
p r e s e n t t i m e » . T h i s is o s t e n s i b l y because w e c a n n o t k n o w in 
advance w h a t n e w p r o c e d u r e s m i g h t be i n v e n t e d w h i c h w o u l d 
r e m o v e t h e fea r o f u n d u e r i s k t o f u t u r e ind iv iduá is , and e v e n -
tua l l y t o t h e h u m a n gene p o o l . 

8 Nichols, Eve K., 1988. Human Gene Therapy. Cambridge: Harvard Universi ty 
Press, 165. 
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T h e f r e e d o m t o r e s e a r c h in gene t i cs is r e s t r i c t e d in v a r i o u s 
c o u n t r i e s by d i f f e r e n t k inds o f r e g u l a t o r y p o l i c y and law. Jus-
t i f i c a t i o n f o r l i m i t i n g f r e e d o m s is gene ra l l y exp la i ned as p r o t e c -
t i o n o f p e r s o n s , an imá is and e n v i r o n m e n t . T h e p r o t e c t i o n o f 
c o m m e r c i a l e n t e r p r i s e s is a lso a m a j o r c o n s i d e r a r o n , espec ia l ly 
in t h e U n i t e d States. M a n y sc ien t i s ts a d v ó c a t e m á x i m u m f r e e 
d o m o f r e s e a r c h , a l t h o u g h t h e y c o n c e d e r e l u c t a n t l y t o t h e 
i nev i t ab i l i t y o f s o m e c o n t r o l s . T h e y w a n t t o e n j o y f r e e d o m o f 
access t o all k i nds o f l iv ing o r g a n i s m s f o u n d in na tu ra l s ta te as 
w e l l as t h o s e m o d i f i e d by gene t i c i n t e r v e n t i o n s in t h e f o r m s o f 
gene t i c f r a g m e n t s , bac te r i a , w o r m s , f ish and m a m m a l s . T h e r a -
t i o n a l e f o r t h i s f r e e d o m res ts p r i m a r i l y u p o n t h e g ivenness in 
n a t u r e o f m i l l i o n s o f spec ies . A s s o m e e x p r e s s i t , t h e s e o r g a 
n isms are « t h e e a r t h ' s c o m m o n s » . Ind iv idua l spec imens may be 
o w n e d , o f c o u r s e , b u t n o t w h o l e species o r sub-spec ies , i t is 
c l a i m e d . N e v e r t h e l e s s , t h a t c o n c e p t o f o w n e r s h i p has been 
rad ica l l y r e v i s e d by t h e US Pa ten t O f f i c e . In m u c h d i s p u t e d 
dec i s i ons , p a t e n t s w e r e a w a r d e d o n bac te r i a in 1980 and o n 
m i c e in 1988. Since t h e n t h e n u m b e r s o f pa ten ts o n t r ansgen i c 
an imáis have g r o w n w i t h t h e rap id l y i nc reas ing n u m b e r s o f 
gene t i ca l l y a l t e r e d spec ies. T h e i n t e n d e d p u r p o s e s o f m i x i n g 
genes and h o r m o n e s f r o m d i f f e r i ng species i nc l ude enhanc ing 
r e s e a r c h o n g e n e t i c d iseases, p r o d u c i n g p h a r m a c e u t i c a l s , i m -
p r o v i n g and i nc reas ing p lants and an imáis f o r f o o d supp ly a n d , 
q u i t e o b v i o u s , t h e i nc rease o f c o r p o r a t e p r o f i t s . W h i l e t h e s e 
a r e n o t u n w o r t h y m o t i v e s , t h e y d o ra ise q u e s t i o n s f o r i n tense 
d e b a t e w i t h i n t h e I n t e r n a t i o n a l sc ien t i f i c c o m m u n i t y and a m o n g 
t h o s e w h o s e ma in i n t e r e s t s a r e m o n e y , eco logy , an imá is , p h i -
l osoph i ca l e th i cs and r e l i g i ó n . A l l use po l i t i ca l means t o i n f l uen -
ce leg is la t ion and po l i c i es . 

R e p r e s e n t i n g t h e last c a t e g o r y re l i g ious b o d i e s , such as c o u n -
ci ls o f c h u r c h e s , s ince 1987 have u r g e d a m o r a t o r i u m o n t h e 
p a t e n t i n g o f o r g a n i s m s . T h e i r c o n c e r n s a re v a r i e d : e c o n o m i c 
p r o t e c t i o n f o r f a r m e r s , an ima l g r o w e r s , and c e r t a i n p o o r na
t i o n s ; r e s p e c t f o r an imá is ; d i v ine ly g iven r e l a t i o n b e t w e e n h u -
mans and an imá is ; and p r i m a r i l y , t h e poss ib le d e t r i m e n t a l e f fec t 
o f an i nc reas ing r e d u c t i o n i s t , mechan i s t i c c o n c e p t i o n o f h u m a n 
l i fe. T h e last m e n t i o n e d c o n c e r n has been in tens i f i ed by a p r o -
p o s e d p o l i c y a l l o w i n g t h e p a t e n t i n g o f h u n d r e d s o f genes in 
f r a g m e n t s o f D N A even b e f o r e i t can be k n o w n w h a t t h e i r 
f u n c t i o n is. 

I t is n o w q u i t e ev iden t t h a t t h e p r o t e s t a t i o n s o f re l ig ious and 
social o rgan iza t ions have been inef fectual in t h e i r a t t e m p t s t o 
in f luence g o v e r n m e n t po l i cy and nat iona l p rac t i ce . T h e issue is so 
v e r y c o m p l e x as w e l l as r e m o t e f r o m t h e expe r i ence o f m o s t 
c i t izens t h a t i t does n o t c o m m a n d m u c h publ ic debate . Bu t f o r 
many profess iona ls in mo lecu la r b io logy and b io techno logy , inc lu -
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d ing t h e c o r p o r a t e e n t r e p r e n e u r s and inves to rs , i t is a c o n c e r n 
o f g rea t magn i tude . 

O n e t h i n g w h i c h t h e p r o b l e m o f pa ten t ing makes c lear, h o w e v e r , 
is t h a t t h e ideal o f f r e e d o m o f i nqu i r y and research in genet ics 
b e c o m e s less actual as t h e d imens ions o f c o m m e r c i a l p r o d u c t i o n 
increase. 



LEGISLATIVE FALLACY 

María Dolores Vila-Coro Barrachina 

Assoc ia te P ro fesso r o f t h e Ph i losophy o f Law, M o r á i s and 
Pol i t ics a t t h e C o m p l u t e n s e U n i v e r s i t y o f M a d r i d . Spain. 

Introduction 

A f t e r exp ress ing a f e r v e n t d e v o t i o n f o r H u m a n Rights, s o m e Re-
c o m m e n d a t i o n s o f t h e C o u n c i l o f Eu rope , and in Spain A c t 35 /88 
o n Ass is ted R e p r o d u c t i o n Techn iques and A c t 4 2 / 8 8 o n t h e D o -
na t i on and U s e o f H u m a n E m b r y o s and Fetuses o r t h e i r Cel ls , 
T issues and O r g a n s , w h i c h a re analyzed ahead, use a t e r m i n o l o g y 
t h a t h inders c o m p r e h e n s i o n o f t h e valúes t h e y t ransgress . T h e 
s tudy o f these t e x t s has a l l o w e d m e t o d i scove r o r n o t i c e w h a t 
I have cal led a «legis lat ive fal lacy». T h e subt le s t r ings o f t h e fal lacy 
a re s t r u m m e d by sc ient i f ic , t he rapeu t i c , e c o n o m i c and po l i t ica l 
i n te res ts . T h e d ign i ty and l i fe o f man are p u t a t t h e serv ice o f 
sc ience and t h e human essence is endangered . T o w h e r e is th is 
i nve rs ión o f valúes leading us? 

T h e mean ing o f t h e t e r m fal lacy in ph i losophy , a c c o r d i n g t o Fe-
r r a t e r M o r a , is ak in t o t h a t o f soph i sm. A fal lacy is an appa ren t 
a r g u m e n t , f o r i t is n o t a genu ine a r g u m e n t , o r , a t least, i t is n o t 
a g o o d a r g u m e n t . N e i t h e r a soph ism ñ o r a fal lacy c o n s t i t u t e val id 
f o r m s o f reason ing and t h e conc lus ions t o w h i c h t h e y lead a re 
t h e r e f o r e false. A g r e a t e r i n t e n t and des i re t o con fuse t h e o p p o -
n e n t o r defeat t h e adversa ry is genera l ly a t t r i b u t e d t o soph isms 
than t o fal lacies. Fallacy s o m e t i m e s consis ts o f a s imp le e r r o r o r 
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imprec ise reason lng . Fo r t h e above -c i t ed a u t h o r , «as t h e soph is t 
p roduces in t h e c o u r s e o f his soph ism a s imi lar t y p e o f a r g u m e n t , 
t h e r e is n o reason f o r establ ish ing a d i s t i nc t i on b e t w e e n soph i sm 
and fal lacy» '. 

In m y o p i n i ó n , t h e c o n c e p t «fal lacy» may be c o n s i d e r e d t o inc lude 
ce r ta in a rgumen ts w h o s e l ine o f reason ing does n o t d i r ec t l y lead 
t o a s ta ted c o n c l u s i ó n , b u t w h i c h never the less a rouse in t h e i r 
aud ience a p red i spos i t i on t o accep t o t h e r subsequent ly exp ressed 
s ta temen ts w h i c h con ta i n e r r o r s o r u n t r u t h s . 

In what does thís fallacy consíst? 

1. T h e a f o r e m e n t i o n e d laws w e r e n o t enac ted by means o f t h e 
C o n s t i t u t i o n a l l y r e q u i r e d O r g a n i c A c t . T h e y w e r e a p p r o v e d 
by Par l i amenta ry C o m m i t t e e s and n o t by a Plenary session. 

2. T h e Preamble o r i n t r o d u c t i o n t o s o m e o f t h e R e c o m m e n d a -
t i o n s o f t h e C o u n c i l o f Eu rope , and t o t h e Spanish laws 
analyzed h e r e i n , p r o p o s e as «shou ld be» cons i s ten t w i t h res-
pec t f o r t h e d ign i ty o f t h e p e r s o n and t h e r ights i n h e r e n t 
t h e r e t o in a c c o r d a n c e w i t h t h e D e c l a r a t i o n s o f H u m a n 
Rights. H o w e v e r , th is «shou ld be» is c o n t r a d i c t e d in t h e 
t e x t ' s ensu ing sec t ions , and t h e u n t r u t h is gradua l ly he igh te -
ned . 

3. A n e r r o r is i nduced t h r o u g h man ipu la ted language and t h e 
use o f e u p h e m i s m s w h i c h concea l inadmiss ib le ac t ions . N e w 
t e r m s are i nven ted and over -genera l i za t ions a re used. 

4 . A n unde rs tand ing o f t h e laws is h i n d e r e d because t h e m á n 
da te is d i spe rsed o v e r several sec t ions w h i c h m u s t be i n t e r -
p r e t e d in sensu contrario. 

5. Many e x p e r t s a r e s u m m o n e d b u t t h e ins t i t u t i ons w h o s e p res -
t ige and c o m p e t e n c e w o u l d a l l o w t h e m t o issue a u t h o r i t a t i v e 
dec is ions a re n o t i nc luded . Lef t o u t a re cer ta in áreas o f 
k n o w l e d g e such as psycho logy , psych ia t ry , and paedia t r ics , 
w h i c h c o u l d counse l against t h o s e aspects o f t h e law o f m o r e 
fa r - reach ing consequences . 

6. A consensual c iv i l e th ics is p r o p o s e d , supp lant ing t h e essent ial 
valúes o f e th ics . 

1 Ferrater Mora, J: Diccionario de Filosofía, vo lume II, Alianza, Madr id, p. 1120, 
1990. 
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A c t 35 /88 o n Ass is ted R e p r o d u c t i o n Techn iques (he re ina f te r A / R ) 
and A c t 4 2 / 8 8 o n t h e D o n a t i o n and Use o f H u m a n E m b r y o s and 
Fetuses o r t h e i r Cel ls , T issues and O r g a n s (here ina f te r D o n a t i o n 
and Use o f H u m a n Embryos ) , e p i t o m i z e t h e f o r e g o i n g po in ts . 
T h e y w e r e n o t enac ted in acco rdance w i t h t h e Organ i c A c t p r o -
c e d u r e set d o w n in t h e C o n s t i t u t i o n , b u t by C o m m i t t e e s , w i t h o u t 
ob ta in ing a consensus o f t h e abso lu te ma jo r i t y . Sect ion 166 o f 
t h e c u r r e n t C r i m i n a l C o d e Bill makes re fe rence t o t h e «legally 
a u t h o r i z e d c i r cums tances» f o r t h e « d o n a t i o n , u t i l i za t ion o r des-
t r u c t i o n o f h u m a n e m b r y o s and fetuses o r t h e i r cells, t issues o r 
o rgans». 

A s is k n o w n , t h e Preamble o r S ta temen t o f Purpose cons t i t u tes 
t h e i n t r o d u c t o r y pa r t o f a law. I t is a dec la ra t ion o f t h e legislat ive 
i n t en t d e v e l o p e d in t h e n o r m a t i v e p o r t i o n o f t h e t e x t . T h e law-
m a k e r makes w h a t w e may cali a « n o r m a t i v e p r o m i s e » , w h i c h 
t h e n takes shape and acqu i res t h e f o r c é o f law in t h e ensuing 
p rov is ions . T h e pr inc ip ies w h i c h a re t o g o v e r n t h e law are set 
d o w n , t o such an e x t e n t t h a t amb iguous p rov is ions a re o f t e n 
c o n s t r u e d by r e f e r r i n g t o t h e Preamble . A reade r s tudy ing t h e 
law f o l l o w s a na tura l men ta l c o u r s e f r o m t h e Preamb le t o t h e 
ope ra t i ve p o r t i o n o f t h e law. Th is c o u r s e impl ies t h a t t h e i n t e n -
t i ons dec la red in t h e Preamb le a re p r o j e c t e d i n t o t h e sect ions 
t h a t t h e r e f o l l o w because, in a sense, t h e e x p o s i t o r y o r desc r ip -
t i ve p o r t i o n lays t h e g r o u n d w o r k f o r t h e ope ra t i ve o r p resc r i p t i ve 
p o r t i o n : t h e mánda te . 

A legislat ive fal lacy has been c o m m i t t e d because t h e «shou ld be» 
o f t h e mánda te does n o t c o n f o r m t o t h e «shou ld be» o f t h e 
Preamble . In saying t h e y d o n o t c o n f o r m , I a m n o t r e f e r r i n g t o 
nuances o r seconda ry ques t ions , b u t t h a t t h e y a re o p p o s e d , t h a t 
t h e «shou ld be» o f t h e Preamble c o n t r a d i c t s t h e «shou ld be» o f 
t h e mánda te , c loaked in euphemisms and g ra tu i t ous a f f i rmat ions . 

H o w is i t poss ib le t h a t t h e r e a d e r n o t n o t i c e such a f lagrant 
con t rad i c t i on? T h e r e i n lies t h e fallacy: t h e d ispos i t i on and men ta l 
a t t i t u d e o f t h e r eade r a re c o n d i t i o n e d because he p resupposes 
t h a t t h e «shou ld be» o f t h e Preamble w i l l be necessar i ly r e p r o -
duced in t h e law's o p e r a t i v e p rov is ions . A favourab le d i spos i t i on 
d ispensed t o t h e l awmake r ' s s ta ted i n t e n t i o n is t hus ma in ta ined 
t h r o u g h o u t t h e t e x t o f t h e law. Th is is w h y t h e reade r does n o t 
grasp t h e actual mánda te , d ispersed o v e r several sec t ions , o r 
real ize t h a t t h e p rov i s i ons m u s t be read in sensu contrario if t h e i r 
genu ine mean ing is t o be ascer ta ined , o r recogn ize t h e euphe-
m i sm t h a t conceals t h e p e r s o n , o r t h e i m p r o p e r use o f t e r m i n o -
logy. Re fe r r i ng t o t h e A c t o n Ass is ted R e p r o d u c t i o n Techn iques , 
Sancho Rebul l ida has s ta ted : « T h e law r e f e r r e d t o he re in o f fe rs 
f lagrant ly u n c o n s t i t u t i o n a l aspects n o t w i t h s t a n d i n g t h e euphe 
m i s m s i t uses and d e s p i t e t h e rec i t a l o f genera l p r i nc ip i es c o n -
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t a ined in chap te r I I , many o f w h l c h a re o p e n l y d r o p p e d by t h e 
r es t o f t h e t e x t ' s sect ions» 2. 

Bockground 

A n t e d a t i n g b o t h laws was R e c o m m e n d a t l o n 1046, a d o p t e d o n 
S e p t e m b e r 2 4 t h 1986, o n t h e u t i l i za t ion o f e m b r y o s and fetuses 
f o r d iagnost ic , t he rapeu t i c , scient i f ic , indus t r ia l and c o m m e r c i a l 
pu rposes . 

Th is R e c o m m e n d a t i o n , in t h e f i r s t 13 po in ts o f i ts i n t r o d u c t i o n , 
recogn izes h u m a n life as beginn ing a t f e r t i l i za t i on (5 and 8 ) . I t 
ho lds t h a t t h e human e m b r y o and fe tus shall in all c i r cumstances 
have t h e benef i t o f due respec t f o r human d ign i ty (10) . 

T h e ru les p r o p o s e d by t h e R e c o m m e n d a t i o n a re f o u n d in its 
A n n e x . T h e y a l l o w research w i t h inviable e m b r y o s n o t w i t h s t a n -
d ing t ha t , acco rd ing t o t h e s ta temen ts c o n t a i n e d in t h e above -
m e n t i o n e d i n t r o d u c t o r y par t , such e m b r y o s a re l iv ing human 
beings - h u m a n beings t h a t w i l l be used f o r t h e benef i t o f sc ience. 
In th is con f l i c t o f valúes research is p laced b e f o r e h u m a n l i fe, and 
v iab i l i ty b e f o r e t h e r igh t t o l ife. 

T h e r e is a c o n t r a d i c t i o n b e t w e e n a f f i rm ing t h a t t h e e m b r y o shall 
in all c i r cums tances have t h e benef i t o f due respec t f o r human 
d ign i ty and a l l ow ing research o n t h e e m b r y o . 

R e c o m m e n d a t i o n I 100 o f February 2 n d 1989 o n t h e u t i l i za t ion 
o f human embryos and fetuses in scientific research, like t h e a fore-
m e n t i o n e d R e c o m m e n d a t i o n , a l l ows scient i f ic research w i t h invia
ble e m b r y o s . It advances o n e m o r e s tep in t h e deg rada t i on o f 
human life by a l l ow ing e x p e r i m e n t a r o n w i t h l iv ing fe tuses cons i -
d e r e d inv iable. Inviabi l i ty is t o be d e t e r m i n e d by in t r ins ic defects 
o f t h e e m b r y o and fe tus. I m m a t u r i t y is exc l uded as a cause o f 
inv iabi l i ty , t h o u g h i t is a d m i t t e d u n d e r Spanish law. 

A C T 35 /88 A / R . In t h e Preamble t h e law seeks t o «seduce» t h e 
reader , e x t o l l i n g p rogress and human c rea t i ve capaci ty : «Techn ica l 
advances have o p e n e d possib i l i t ies and hopes f o r t h e t r e a t m e n t 
o f i n f e r t i l i t y : s o m e 7 0 0 , 0 0 0 m a r r i e d i n f e r t i l e c o u p l e s o f c h i l d -
bear ing age c o u l d benef i t f r o m e m b r y o t rans fe rs in 4 0 p e r c e n t o f 
t h e cases and art i f ic ia l i nsemina t ion in 20 p e r c e n t » . C o n c e r n is 
v o i c e d o v e r t h e c o n s e q u e n c e s o f t h e s e t e c h n i q u e s t h a t can 
« t o u c h o f f a d iaspora w h o s e imp l i ca t ions a rouse p r i m a r i l y socia l , 

2 Sancho Rebullida: «Informe acerca de la posible inconstitucionalidad de la 
Ley sobre Técnicas de Reproducción Asistida 35/88» [Repor t on the possible 
unconst i tut ional i ty of Ac t 35/88 on Techniques of Assisted Reproduct ion ] , 
responding t o an inquiry by Acc ión Familiar. 
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eth ica l , b iomed ica l and legal fears» . T h e Preamb le a f f i rms t h a t 
«sc ient i f ic and techno log i ca l research shou ld c o n t i n u é its e x p a n 
s ión and p rog ress l i m i t e d by its co l l i s ion w i t h h u m a n r ights and 
t h e d ign i ty o f t h e ind iv idua l , w h i c h c a n n o t be r e n o u n c e d » . F u r t h e r 
ahead i t repeats t h a t «ac t ions m u s t be t aken f r o m t h e s t andpo in t 
o f r e s p e c t f o r t h e f u n d a m e n t a l r igh ts and f r e e d o m s o f man , 
s t r i c t l y f o r t h e benef i t o f human beings». T h e s e a re m a t t e r s e n -
ta i l ing an e n o r m o u s respons ib i l i t y , i t s ta te, and i t «w i l l n o t a lways 
be possib le o r r i gh t t o d o e v e r y t h i n g t h a t can be d o n e » . C o u l d 
t h e r e be any m o r e respec t fu l a t t i t u d e as regards h u m a n d ign i ty 
and valúes t h a n th is , any g r e a t e r des i re f o r t h e i r p r o t e c t i o n ? T h e 
law dec lares t h a t « h u m a n beings have g iven themse lves t h e r e -
sou rces t o man ipú la te t h e i r o w n her i tage and in f luence i t t h r o u g h 
mod i f i ca t i ons» . It is n o t man w h o can in f luence and m o d i f y his 
o w n her i tage; in any even t , i t is ce r ta in sc ient is ts w h o can in f luen
ce and m o d i f y t h e her i tage o f o t h e r pe rsons and t h e r e b y man i 
pú la te t h e i r des t iny . D o w e have h e r e a n o t h e r f o r m o f man 's 
d o m i n a t i o n by man?3 

T h e sec t ions con ta i n i ng t h e law's p rov i s ions , h o w e v e r , d o n o t 
exp ress these c o n c e r n s o r fears o r respec t f o r r igh ts , f r e e d o m s , 
and ind iv idual d ign i ty . H u m a n beings a re deg raded t o t h e status 
o f th ings , o f ob jec ts a t t h e serv ice o f sc ient i f ic and e c o n o m i c 
in te res ts . T h e deg rada t i on is ach ieved gradual ly , s tep by s tep . T h e 
t e r m « p r e - e m b r y o » is a l ready a d o p t e d in t h e Preamb le , appl ied 
t o t h e f i r s t 14 days o f l ife o f t h e fe r t i l i zed o v u m . A c c o r d i n g t o 
genet ic is ts and e m b r y o l o g i s t s th is t e r m has n o scient i f ic basis. I t 
is a t a u t o l o g y , «a change o f w o r d s t o j us t i f y a change o f a t 
t i t u d e » 4. 

T h e i n t r o d u c t o r y S t a t e m e n t o f Purpose a t t e m p t s t o jus t i fy t h e 
t e r m « p r e - e m b r y o » w i t h t h e asser t ion t h a t « p r i o r t o imp lan ta -
t i o n , t h e e m b r y o is st i l l in t h e unce r ta in phase, and its ex i s tence 
may be ascer ta ined a f te r i m p l a n t a t i o n » . O n t o l o g y is con fused w i t h 
ep i s temo logy . I t is t h e equ iva len t t o saying: I a m n o t a w a r e o f its 
ex i s tence , t h e r e f o r e i t does n o t ex is t . T h e «scient i f ic a u t h o r i t y » 
(?) o f t h e G e r m á n S u p r e m e C o u r t is i n v o k e d , w i t h o u t t ak ing i n t o 
a c c o u n t t h e H u m a n Rights Dec la ra t i ons subscr ibed by Spain, o r 
t h e o p i n i ó n o f e x p e r t s w h o dec la re t h a t human life m u s t be 
r e s p e c t e d f r o m t h e m o m e n t o f c o n c e p t i o n ( f o r examp le , t h e 
W o r l d M e d i c a l A s s o c i a t i o n , G e n e v a 1948 R e s o l u t i o n , O s l o 
1970...) o r o f many o t h e r s w i t h suf f ic ient p ro fess iona l c o m p e t e n c e 

3 V i la -Coro , M. D.: «El concebido no nacido en el o rden jur íd ico» [The 
unborn child and the legal system]. Doc to ra l thesis no. I 15/91, published by 
the Complutense Universi ty o f Madr id, 1991. 
4 The professors of genetics Drs Lacadena, Lejeune, Puerta and Bompiani 
have so stated in the W o r k s h o p on Technology, Man and Science, organized 
by the IUVE and the Complu tense Universi ty of Madr id, O c t o b e r 20th-22nd 
1992. 
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t o ru le o n t h e q u e s t i o n . In s h o r t , t h e o p i n i ó n o f t h e e x p e r t s was 
n o t t aken i n t o c o n s i d e r a t i o n . 

In t h e S t a t e m e n t o f P u r p o s e t h e u n b o r n fe tus is t e r m e d « b i o -
log ica l m a t e r i a l » and is said t o be « t h a t d e v e l o p m e n t w h i c h 
spans f r o m t h e m o m e n t t h e o v u m is f e r t i l i z e d t h r o u g h t o 
b i r t h » . I t goes o n t o p o s e « t h e necess i t y o f de f i n i ng t h e legal 
s t a t u s o f e m b r y o n i c d e v e l o p m e n t » , a g r a t u i t o u s a f f i r m a t i o n 
t h a t i nduces e r r o r , because such legal s ta tus is p e r f e c t l y d e f i -
ned in t h e C i v i l C o d e . S e c t i o n 29 o f t h e C i v i l C o d e p r o v i d e s 
« t h e c o n c e i v e d [ e m b r y o ] shall be c o n s i d e r e d as b o r n f o r all 
p u r p o s e s f o r w h i c h such c o n s i d e r a t i o n is f a v o u r a b l e t h e r e t o » . 
A s can be seen, t h e d e g r a d a t i o n o f t h e d i gn i t y and c o n c e p t o f 
t h e h u m a n p e r s o n is p r o g r e s s i v e 5. 

W i t h r e s p e c t t o ass i s t ed r e p r o d u c t i o n a n d s ing le w o m e n , 
w h i c h t h e l aw a l l o w s , t h e S t a t e m e n t o f P u r p o s e s ta tes t h a t 
« f r o m a s t a n d p o i n t o f r e s p e c t f o r t h e r i gh t s a w o m a n t o f o u n d 
h e r o w n fam i l y in t h e t e r m s se t d o w n in I n t e r n a t i o n a l a g r e e -
m e n t s and a c c o r d s f o r g u a r a n t e e i n g t h e equa l i t y o f w o m e n , t h e 
l aw m u s t e l i m í n a t e all l im i t s w h i c h u n d e r m i n e h e r d e s i r e t o 
p r o c r é a t e and c o n s t i t u t e t h e t y p e o f fami l y she f r e e l y and r e s -
p o n s i b l y c h o o s e s » . 

«Aga ins t th is i t may be a rgued t h a t respons ib i l i t y means c o m m i t -
m e n t , c o m m i t m e n t t o onese l f and t o o t h e r s . C o m m i t m e n t re fe rs 
t o ce r ta in p r inc ip ies , be t h e y eth ical o r legal ones . If l im i t ed t o 
persona l demands , i t is n o t respons ib i l i t y b u t a rb i t ra r iness . W o 
m e n c a n n o t establ ish t ypes o f fami l ies d i f f e ren t f r o m t h o s e a l lo -
w e d u n d e r o u r legal sys tem, w h i c h c o n s t i t u t e t h e f o u n d a t i o n and 
s t r u c t u r e o f o u r w e s t e r n soc ie ty . In n o case can t h e r e be jus t i f i -
ca t i on u n d e r t h e p r e t e x t o f respec t f o r w o m e n ' s r ights f o r h o 
mosexua l un ions o r o t h e r dev ia t ions f r o m human na tu re , o r s in-
g le -pa ren t fami l ies be jus t i f ied , as t h o s e a re n o t su i table e n v i r o n -
men ts f o r d e v e l o p m e n t o f t h e chi ld 's persona l i t y . Suppress ing t h e 
l imi ts w h i c h t h e laws i m p o s e o n th is f r e e d o m t o c o n s t i t u t e n e w 
types o f fami ly does n o t u n d e r m i n e t h e w i l l t o p r o c r é a t e . W h a t 
t h e y u n d e r m i n e is n o n e o t h e r than t h e f o u n d a t i o n s and s t r u c t u r e s 
w h i c h sustain and main ta in soc ie ty» 6. O b s e r v e h o w t h e t e r m i n o -
logy e m p l o y e d in t h e S t a t e m e n t o f Purpose t ends t o c r é a t e c o n 
fus ión . 

5 Camacho Zancada, B.: «Técnicas de Reproducción Asistida» [Techniques of 
Assisted Reproduct ion ] . Ventiuno Revista de Pensamiento y Cultura, A u t u m n 
1991, n.0 I I, pp. 25 and ff. 
6 V i la -Coro, M. D.: «Los derechos del menor en la nueva genética» [The 
rights o f minors in the new genetics], ReWsto General de Derecho, Valencia, p. 
2491 , 1992. 
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Whot does the operative part of the Act soy? 

T h e f o l l o w i n g examples w i l l suff ice t o d e m ó n s t r a t e t h e po in ts 
made above 7. T h e scope o f t h e A c t is def ined as c o v e r i n g t h e 
regu la t ion o f t echn iques f o r assisted r e p r o d u c t i o n « w h e n t h e y are 
scient i f ical ly and cl in ical ly i nd ica ted» (sec t ion I ) . F u r t h e r ahead «... 
t h e i r f undamen ta l p u r p o s e is medica l t r e a t m e n t o f h u m a n s te r i -
l i t y» . N o t e h o w t h e r e a re n o t h e r a p e u t i c effects in assisted r e 
p r o d u c t i o n in single w o m e n o r w h e n an a n o n y m o u s d o n o r is 
i nvo lved . T h e s te r i le p r o g e n i t o r rema ins s te r i le , his incapaci ty n o t 
r e m e d i e d in t h e least. T h e d o n o r is n o t c u r e d ; his genera t i ve 
func t i ons a re jus t supp lan ted . Henee , these techn iques a re n o t 
«scient i f ical ly o r c l in ical ly i nd ica ted» . E r r o r is o n c e again induced 
by t h e i n a p p r o p r i a t e use o f language. 

Ñor ore there curotiVe effects in «sex selection for 
therapeutic reasons» 

N o such ef fects a re p r o d u c e d , and even less so in cases o f disea-
ses t r a n s m i t t e d by s o m e o n e w h o does n o t suf fer t h e disease b u t 
passes i t o n t o h e r descendants . In t h e case, say, o f haemoph i l i a 
o r c o l o u r b l indness, gametes a re so se lec ted as t o engender a 
female and t h e r e b y , i t is a rgued , avo id t h e i l lness, w h e n w h a t is 
actual ly be ing accomp l i shed is t h e p r o c r e a t i o n o f an indiv idual 
w h o w i l l n o t suf fer b u t t r a n s m i t t h e d i s o r d e r t o h e r ch i l d ren . 
W h e r e a re t h e t h e r a p e u t i c effects? T h e r e a re none , p r e s u m i n g 
t h a t gametes and n o t e m b r y o s a re se lec ted; if e m b r y o s n o t be-
longing t o t h e t a r g e t sex a re d iscarded , t h e « the rapeu t i c ef fects» 
cons is t o f «e l im ina t ing» t h e pa t ien t . 

Le jeune r e m a r k e d t h a t « in a d d i t i o n t o insemina t ion by a d o n o r 
t o f i l l in f o r mar i ta l absence, nowadays w e speak o f a " c a r r i e r 
m o t h e r " i nsemina ted by t h e p a r t n e r o f a s te r i le w o m e n t o w h o m 
t h e baby is de l i ve red n ine m o n t h s la ter in exchange f o r a sum o f 
money . T h e t e r m i n o l o g i c a l mas te ry ach ieved deserves t o be h igh-
l igh ted; t hus a man w h o agrees in advance t o abandon his pa terna l 
dut ies w e cali a " d o n o r " , and a w o m a n w h o engenders an adu l -
t e r i n e ch i ld f o r subsequen t sale w e cali a " m o t h e r " » 8. 

7 See my art icle, ibid, wh ich contains a detailed analysis of the Ac t . 
8 Lejeune, J: Biotecnología y futuro del hombre: la respuesta Bioética, Eudema, 
Madr id, p. 106, 1992. See López Quintás: «La manipulación del lenguaje» ¡The 
manipulat ion of language]. In o rde r t o garner suppor t fo r its decriminal izat ion, 
abor t ion has been te rmed «eugenic», «therapeut ic», «ethical». The t e r m «eu-
genic abor t ion» is another e loquent example of no t just improper but con-
t rad ic to ry use o f a t e r m . The Greek t e r m eu génesis means wel l bo rn . Thus, 
if the fetus is t o be bo rn w i t h grave physical o r psychic handicaps, the good 
génesis prescr ibed by the law is death (sect ion 417 3rd bis Cr iminal Code) . 
A b o r t i o n , o r «voluntary in te r rup t ion o f the pregnaney», is also present in the 
Cr iminal C o d e as the consequence o f an act const i tut ing rape. Such cases are 
te rmed «humanitar ian o r ethical» abor t ions, in which it is the innocent fetus 
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New terms are invented 

T h e o p e r a t i v e p a r t o f t h e A c t does n o t recogn ize t h e r i gh t t o life 
o f t h e p r e - e m b r y o ( t e r m w h i c h is i n t r o d u c e d in t h e Preamble ) . 
Henee , excess e m b r y o s engendered by means o f in vitro fe r t i l i za-
t i o n can be d e s t r o y e d w i t h impun i t y . T h e s e a r e n o t e m b r y o s 
suf fer ing s o m e t y p e o f def ic ieney, b u t s imp ly ones w h i c h have 
been in ten t iona l l y p r o d u c e d in excess n u m b e r s w i t h ful l k n o w l e d -
ge t h a t t h e y w o u l d n o t be imp lan ted in t h e m o t h e r ' s u te rus . T h e 
l a w a lso r e q u i r e s t h o s e ex i s t i ng m o r e t h a n 14 days in t h e 
l a b o r a t o r y t o be d e s t r o y e d also. 

Th is is t h e f i r s t degree o f i m p u n i t y f o r acts against h u m a n l i fe: t h e 
p r e t e x t is n o t qua l i ta t ive ; i t is n o t because t h e y p resen t de f ic ien-
cies (as is t h e case in so-cal led «eugen ic» a b o r t i o n s ) . H e r e t h e 
ra t i ona le is quan t i ta t i ve : o v e r p o p u l a t i o n (?). A s w i l l be seen ahead, 
t h e i m p u n i t y he ightens unt i l reach ing human life i n d e p e n d e n t o f 
t h e m o t h e r - t h e life o f t h e n e w b o r n ch i ld . 

T h e C r i m i n a l C o d e Bill c u r r e n t l y u n d e r deba te a l l ows t h e « m a 
n i p u l a r o n o f human genes p r o v i d e d t h a t t h e v i ta l cons t i tuc iona l 
t y p e is n o t a l t e red» . In o r d e r f o r a l t e ra t i on o f t h e «v i ta l c o n s t i -
t u t i o n a l t y p e » t o be punishable u n d e r t o sec t i on 164-3, such 
a l t e ra t i on m u s t have been t h e resu l t o f «grave negl igence». Read 
in sensu contrario, if i t is n o t t h e resu l t o f g rave negl igence, t h e n 
i t is n o t an o f fence. T h e exp ress ion «vi ta l cons t i t u t i ona l t y p e » has 
n o scient i f ic mean ing. Its i n t r o d u c t i o n opens t h e d o o r t o genet ic 
man ipu la t i on , and n o t f o r t h e p u r p o s e o f e l im ina t ing o r d im in is -
h ing ser ious handicaps o r d i so rde rs . 

A r g u m e n t s t h a t lead t o t h e absurd 

A d v o c a t e s o f d e s t r o y i n g o r e l im ina t ing e m b r y o s asser t t h a t w o -
m e n spon taneous l y lose a g rea t n u m b e r o f f e r t i l i zed ova in ear ly 
miscarr iages. If t h a t oceu rs in na tu re , t h e y argüe, i t is o n l y logical 
t h a t s o m e e m b r y o s be los t in medica l t r e a t m e n t . Th is a r g u m e n t 
is as absurd as saying t h a t s ince in na tu re all pa t ien ts d ie s o o n e r 
o r la ter , w h y can ' t t h e d o c t o r also le t t h e m die. 

A s an examp le o f i ncong ru i t y suff ice i t t o o n c e again c i te t h e D r a f t 
Bill f o r t h e C r i m i n a l C o d e . A c c o r d i n g t o sec t i on 162, causing 
h a r m t o a fe tus is punishable w i t h f r o m I t o 4 years o f p r i son 
and d isqual i f icat ion o f f r o m I t o 6 years. Neve r the less , acco rd ing 
t o sec t ion 166, and its re fe rence t o A c t s 35 /88 A / R and 4 2 / 8 8 

whose life ís taken, no t the cr iminal, as might o therwise be presumed. The 
ethical posi t ion is opposed t o the act of killing. N o t even in legit imate self-
defense is taking the life of the aggressor considered ethical; i t is only to le -
rated ethically as an except ion. 
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D o n a t i o n and Use o f H u m a n Embryos , e m b r y o s and fetuses can 
be d e s t r o y e d w i t h impun i t y . 

«Sensu contrarío» 

Inc luded u n d e r t h e appeal ing heading «Diagnos is and T r e a t m e n t » , 
sec t i on 13.2 o f A c t 35 /88 A / R is t h e o n e w h i c h m o s t b la tant ly 
v io la tes t h e f undamen ta l r ights o f t h e h u m a n p e r s o n . I t reads as 
f o l l o w s : « A n y i n t e r v e n t i o n o n t h e l iv ing e m b r y o o r fe tus ¡n t h e 
u te rus , o r o n t h e fe tus o u t s i d e t h e u te rus , if i t is v iable, shall have 
n o t h e r a p e u t i c p u r p o s e o t h e r than t h e p r o m o t i o n o f i ts we l l be ing 
and t o f avou r its d e v e l o p m e n t » . Th is shou ld be i n t e r p r e t e d in 
sensu contrario and s t r i p p e d o f euphemisms in o r d e r f o r its t r u e 
mean ing t o be c a p t u r e d . W e t h e n see t h a t a l iv ing fe tus ou t s i de 
t h e u t e r u s can t h e r e f o r e be used f o r t h e r a p e u t i c pu rposes t h a t 
d o n o t p r o m o t e its w e l l b e i n g ( t he t r ansp lan t o f o rgans f o r ins-
tance ) so long as t h e fe tus is c o n s i d e r e d inviable. It shou ld be 
n o t e d t h a t a l iv ing fe tus ou t s i de t h e u te rus is n o l onger a fe tus, 
b u t an a u t o n o m o u s and i n d e p e n d e n t l i fe: a n e w b o r n ch i ld . T h a t 
n e w b o r n ch i ld can be «used» if he o r she is n o t c o n s i d e r e d viable. 
Its o rgans , s t r u c t u r e s and t issues may be e x t r a c t e d f o r gra f t ing 
i n t o o t h e r pe rsons , f o r fabr ica t ing medic ines. . . A n y n e w b o r n chi ld 
c o u l d be sub jec ted t o such t r e a t m e n t , as t h e c r i t e r i a f o r v iab i l i ty 
a r e sub jec t i ve j udgemen ts . U n l i k e R e c o m m e n d a t i o n I 100 o f t h e 
C o u n c i l o f E u r o p e , i t is n o t necessary f o r t h e m t o suf fer f r o m 
m a l f o r m a t i o n s , as has a l ready been m e n t i o n e d . 

ACT 4 2 / 8 8 , Donat ion a n d Use o f H u m a n Embryos... In case t h e r e 
was any d o u b t as t o t h e i n t e r p r e t a r o n o f A c t 35 /88 A / R , t w o 
m o n t h s la ter A c t 4 2 / 8 8 o n t h e D o n a t i o n and Use o f H u m a n 
Embryos . . . was a p p r o v e d . Sec t ion 5.4 t h e r e o f p rov ides : «Fetuses 
expe l l ed p r e m a t u r e l y and spon taneous ly , and c o n s i d e r e d b io log i -
cal ly v iable, shall be c l in ical ly t r e a t e d w i t h t h e so lé p u r p o s e o f 
f avou r i ng t h e i r d e v e l o p m e n t and v i ta l a u t o n o m y » . Aga in , read in 
t h e negat ive, inviable fe tuses w i l l e i t h e r n o t be g iven cl in ical t r e a t 
m e n t o r be g iven cl in ical t r e a t m e n t f o r o t h e r pu rposes : research , 
e x p e r i m e n t a r o n , u t i l i za t ion o f t h e i r s t ruc tu res . . . L i kew ise read in 
sensu contrar io, sec t i on 9.2e does n o t cons ide r e x p e r i m e n t s w i t h 
non-v iab le l iv ing fe tuses and e m b r y o s t o be punishable. 

I t is up t o g o v e r n m e n t t o establ ish t h e c r i t e r i a f o r d e t e r m i n i n g 
v iab i l i ty o r non-v iab i l i t y ou t s i de t h e u te rus . T o d a y , t hese c r i t e r i a 
r e m a i n u n d e f m e d . In t h e i r absence, c o u l d a sc ient is t w h o judges 
a n e w b o r n ch i ld t o n o t be v iable and t h e r e f o r e uses t h a t ch i ld as 
an o r g a n d o n o r be conv ic ted? In t h e even t t h a t a c o n v i c t i o n was 
p r o d u c e d , t h e of fenses and sanct ions a re set d o w n in chap te r IV 
o f t h e A c t : t h e y a re n o t c o n s i d e r e d as c r im ina l of fenses, b u t 
s imp ly admin i s t ra t i ve sanc t ions p r o v i d e d f o r in t h e G e n e r a l Hea l th 
A c t . 



286 7̂e H u m a n Genome Project: Legal Aspects 

Viab i l i ty is a p rognos is as t o t h e poss ib i l i ty o f f u t u r e ex is tence , 
and t h e r e f o r e as unce r ta in as all p rognoses . Y e t , i t takes p r e c e -
dence o v e r t h e r i gh t t o ex is t in t h e p resen t . Hea l t h is a n e w 
s ta tu te tak ing p r i o r i t y o v e r t h e r i gh t t o l i fe. 

Civil ethics 

T h e P r e a m b l e t o A c t 3 5 / 8 8 A / R s ta tes t h a t t h e a c c e p t a n c e o r 
r e j e c t i o n o f t h e t e c h n i q u e s r e g u l a t e d t h e r e u n d e r « s h o u l d be 
r e a s o n e d o n t h e basis o f p r o p e r i n f o r m a t i o n t o t h e pa t i en t , 
and be p r o d u c e d w i t h o u t r e g a r d t o pa r t i a l i n t e r e s t s o r i d e o -
log ica l , d e n o m i n a t i o n a l o r p a r t y p r e s s u r e s , g r o u n d e d so le l y o n 
a c iv ic o r c iv i l e th i cs n o t d e v o i d o f p r a g m a t i c c o m p o n e n t s , t h e 
va l i d i t y o f w h i c h lies in t h e a c c e p t a n c e o f r ea l i t y o n c e i t has 
b e e n b o r n e o u t by r a t i ona l c r i t e r i a a t t h e se rv i ce o f t h e gene ra l 
i n t e r e s t ; an e th i cs , in s h o r t , w h i c h is in k e e p i n g w i t h t h e m a -
j o r i t y fee l i ng and c o n s t i t u t i o n a l c o n t e n t s , can be a d o p t e d w i t h 
o u t soc ia l t e n s i o n s , and is usefu l t o t h e leg is la tu re in de f i n i ng 
p o s i t i o n s o r passing laws». 

P r o p e r i n f o r m a t i o n is thus c o n s i d e r e d a p re l im ina ry q u e s t i o n t o 
and a p resuppos i t i on o f any dec is ión . Th is A c t , o n t h e c o n t r a r y , 
does n o t faci l í tate p r o p e r i n f o r m a t i o n , due t o e u p h e m i s m s and 
t h e d ra f t ing o f its ope ra t i ve p o r t i o n s . 

Partial interests 

I t is pe r fec t l y leg i t ímate f o r human ac t ions t o be m o t i v a t e d by 
persona l in te res ts , p r o v i d e d no t h i r d par t ies a re t h e r e b y h a r m e d . 
T h e Preamble is « m u c h m o r e a l t r u i s t i c» and re jec ts pe rsona l i n 
t e r e s t . H o w e v e r , its p rov is ions a l l o w h e t e r o l o g o u s assisted r e -
p r o d u c t i o n in t h e single w o m a n o r a f te r t h e dea th o f t h e husband. 
These s i tua t ions p r o t e c t t h e in te res ts o f t h e paren ts , d o n o r , o r 
t h e single w o m a n at t h e expense o f t h e ch i ld . T h e y c o n d e m n t h e 
ch i ld t o legal o r p h a n h o o d , d e p r i v e d o f h is to r ica l r o o t s , e x p o s e d 
t o consangu ineous un ions and t o suf fer diseases w h i c h a re la ten t 
in t h e d o n o r . 

Civic or civil ethics not devoid of pragmatic components 

Uti l i tar ian and consensual ethics is inconsistent w i t h t he phi losophical 
concep t o f ethics. Ethics o r mora l law is t h e human act ivi ty by w h i c h 
valúes are realized: g o o d , justice, r ighteousness, valúes w h i c h t rans-
cend the subject and impose a «should be». Mora l n o r m s are a prior/, 
preceding exper ience. H o w can the t e r m ethics be applied t o t he 
«ma jo r i t y feeling»? T h e major i ty feeling may respond t o c i rcumstan-
t ia l , crisis o r even pathological si tuat ions. O n occasion, societ ies 
exper ience difficulties o f a diverse na ture tha t can s o m e w h a t justify 
mo ra l n o r m s being in te rpre ted w i t h c r i te r ia specific t o t he s i tuat ion 
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at hand. It is akin t o w h a t in law is k n o w n as «state o f necessity»: 
these are at t i tudes o f a person w h o s e conduc t deviates f r o m w h a t 
is legally o rda ined bu t w h o cannot be requ i red t o have acted diffe-
rent ly (such as in t he case o f uncont ro l lab le fear, f o r instance). His-
t o r y also abounds w i t h examples o f societies undergoing disintegra-
t i o n and w h o s e cus toms become degraded. Tha t in no way means 
tha t mora l laws are no longer applicable just because they are no 
longer obeyed. A n d even less tha t t h e society is t he re fo re legit ima-
ted t o díctate its o w n mora l n o r m s . Mora l n o r m s are approved 
because they are just; they d o n o t become just because they are 
approved by t h e major i ty . Society imposes legal n o r m s and social 
cus tom, bu t m o r a l laws are o priori and t ranscend t h e subjects f o r 
w h o m they are in tended. 

Majority fee / ing 

W h e r e is th is m a j o r i t y , cons ide r i ng t h a t on ly t h e a m e n d m e n t s t o 
t h e A c t p r o p o s e d by t h e social ist pa r t y pa r l i amen ta ry g r o u p w e r e 
accepted? Th is is ce r ta in l y an eth ics b o r n o f pa r t y in te res ts . 

Lastly, t h e r e is t h e appeal t o «cons t i t u t i ona l c o n t e n t s » . A n d th is 
is w h e r e t h e m o s t f lagrant c o n t r a d i c t i o n appears. T h e Preamble 
and i n t r o d u c t o r y ar t ic le : ; t o t h e Spanish C o n s t i t u t i o n se t d o w n 
t h e valúes and pr inc ip ies w h i c h insp i re o u r legal sys tem: jus t ice , 
equal i ty and l ibe r ty . A r t i c l e 10 ex to l s respec t f o r human digni ty , 
f o r man's i n h e r e n t r igh ts and f o r t h e f ree d e v e l o p m e n t o f his 
persona l i t y as a p re requ i s i t e f o r po l i t ica l o r d e r and social peace. 

Some c u r r e n t s in legal t h o u g h t st i l l upho ld t h e pos i t i v i sm and 
re la t iv ism o f m o r a l n o r m s . T h e ñame civi l e th ics o r consensus 
eth ics is given t o t h e n e w pos i t i v is t ve r s i ón t h e y w i sh t o imp lant . 
It is said t h a t « t h e r e is an eff icacious means f o r r o o t i n g and 
conso l ida t ing p lura l is t ic co -ex i s tence : t h e consc ious , a w a r e p a r t i 
c i p a r o n o f all indiv iduáis and all g r o u p s in social l ife. C r i t i ca l and 
accountab le par t i c ipa t ion is t h e effect ive an t i do te against fanat ic ism 
and t h e social v io lence i t spawns [...] C iv i l e th ics cons t i t u t es t h e 
genu ine fabr ic o f a defanat ic ized and n o n - v i o l e n t soc ie ty . T h e 
civ i l -eth ical p r o j e c t in w h i c h e v e r y o n e co l l abora tes breaks d o w n 
and neutra l izes v i o l e n t fanat ic ism and fanatical v io lence» 9. 

T h e t e c h n i q u e f o r d i sc red i t i ng t h o s e w h o de fend jus naturale p r i n 
cipies cons is ts in radical iz ing t h e i r op in ions and label l ing t h e m as 
e x t r e m i s t s and fanatics. G r a t u i t o u s a f f i rmat ions are p u t f o r t h , ce r -
ta in a rgumen ts a re genera l ized and used as an umbre l las t o shel -
t e r o t h e r s w h i c h c o u l d n o t s tand a lone . T h e consensus p r o p o s e d 
by advocates o f civi l e th ics is n o t seen in rea l i ty . T h e r e is no 
ef fect ive c o l l a b o r a t i o n in legislative tasks; i t is n o t t h e m a j o r i t y by 

9 Vidal, M.: 6/oét;co, Tecnos, Madr id, 1989, p. 195. 
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Par l i amenta ty C o m m i t t e e s t h a t def ine t h e eth ica l valúes o n w h i c h 
legal p rov i s i ons a re t o be based. A g r o u p ho ld i ng a pa r l i amen ta ry 
m a j o r i t y w i l l on l y accep t a m e n d m e n t s c o m i n g f r o m its o w n g r o u p . 
Th is is w h a t o c c u r r e d w i t h t h e A c t o n Ass is ted R e p r o d u c t i o n 
Techn iques , w h e r e o n l y a m e n d m e n t s made by t h e Soclal ist G r o u p 
w e r e t aken i n t o accoun t , d e m o n s t r a t i n g t h a t « t h e consc ious , awa-
re p a r t i c i p a r o n o f all indiv iduáis and all g r o u p s in social l i fe» is 
u t o p i a n and n o t p rac t i sed in real i ty . A n d even if i t w e r e , t h e 
ob jec t i ve c r i t e r i a o f e th ics c a n n o t be rep laced by bargains a d o p -
t e d by a soc ie ty at a specif ic h is to r ica l m o m e n t . 

A s Ca rd ina l Ratz inger has o b s e r v e d « those w h o d e m a n d ef fect ive 
p r o t e c t i o n o f l ife a re repea ted ly a t tacked w i t h t h e a r g u m e n t t h a t 
t h e y a re t r y i n g t o f o r c é t h e i r m o r a l ideas o n t h e res t , o n t h o s e 
w h o s e c o n c e p t i o n o f man is c o m p l e t e l y d i f f e ren t f r o m t h e i r o w n . 
Such th ings shou ld n o t be d o n e in a p lura l is t ic soc ie ty . Th is ar 
g u m e n t is absu rd . H e w h o is conv inced t h a t ce r ta in beings a re 
pe rsons has t h e ob l iga t ion o f fighting f o r t h e i r r ights . H e w h o 
f ights against s lavery, conv inced i t is i nhuman , c a n n o t be e x p e c t e d 
t o respec t t h e conv i c t i ons o f t h e s lave -owner . Rights, if t h e i r 
ex is tence is a d m i t t e d , a re t h e f o u n d a t i o n f o r each h u m a n being's 
a u t o n o m y in re la t i on t o t h e m o r a l j u d g e m e n t o f t h e res t» l0. 

W h a t ínterests s t rum the subtle stríngs of the 
fallacy? 

Are there underlying ínterests that favour certa/n opt/ons? 

Live e m b r y o s have main ly been used f o r d iagnost ic and t h e r a p e u -
t ic pu rposes t o invest ígate t h e d e v e l o p m e n t o f ce r ta in diseases, 
t h e reasons f o r miscarr iages, and congen i ta l m a l f o r m a t i o n s . A t 
p resen t , st i l l in t h e e x p e r i m e n t a l stage b u t w i t h p r o m i s i n g p r o s -
pects , e m b r y o and feta l t issue can be g ra f ted in o r d e r t o c u r e o r 
a l lev iate diseases such as Park inson 's , H u n t i n g t o n ' s , and A l z h e i -
m e r ' s . Re jec t i on is a v e r t e d because feta l cel ls a r e by n a t u r e m o r e 
readi ly adaptab le t o t h e pat ient 's t issues. M o r e o v e r , t h e y a re « t o -
t i p o t e n t » , t h a t is, t h e y can deve lop i n t o cel ls o f t h e b ra in , l iver, 
k i dney o r any o t h e r p a r t o f t h e body . 

A c c o r d i n g t o Tes ta r t11 spare t issue banks w i l l be in use in t h e 
n e a r - t e r m f u t u r e . These cons is t o f surp lus e m b r y o n i c t issues o b -
ta ined by d iv id ing t h e e m b r y o , imp lan t ing o n e p a r t in t h e e m b r y o 
and ma in ta in ing t h e o t h e r in t h e l a b o r a t o r y f o r t w o o r t h r e e 
w e e k s , la ter f reez ing i t in o r d e r t o have spare t issue available f o r 

10 Ratzinger: 6/oéí/co, Rialp, Madr id , 1992, p. 73. 
11 Tes ta r t , ] . : L'oueftronsparent, ISBN 2-08-081157-6, 1986, pp. 135-137. 
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repa i r i ng t h e t w i n « b r o t h e r ' s » o rgans w i t h o u t t h e r i sk o f re jec
t i o n . 

« In B o r d e a u x , d o c t o r s used, w i t h u t m o s t sec recy , i n tac t human 
fe tuses t h a t had been surgical ly e x t r a c t e d w h o l e . A f t e r hys te rec -
t o m y , these t e m p o r a r i l y al ive h u m a n fe tuses w e r e f r a g m e n t e d : t h e 
e x t r a c t e d pancreases w e r e c u l t u r e d in an ar t i f ic ia l n u t r i e n t m é 
d i u m in o r d e r t o fac i l í ta te r e n e w a l o f ce l lu la r ac t i v i t y so t h e y 
c o u l d reach t h e i nsu l i n -p roduc ing stage. In L y o n , researchers r e 
m o v e d t h e l iver f r o m fe tuses. In o t h e r l a b o r a t o r i e s , fe tuses a re 
decap i ta ted and t h e i r heads used f o r t h e s t u d y o f t h e ce reb ra l 
g l iacyte m e t a b o l i s m . O n e may savou r t h e suggest ive a r t o f P ie r re 
Jouannt , w h o clar i f ies t h a t th is is n o t d o n e f o r p leasure ; ce r ta in ly 
n o t , n o t f o r t h e fe tuses p leasure a t any r a te . T h e r e also ex is ts , 
in G r e a t B r i ta in , a fe tus t issue bank d r a w n o n by F rench d o c t o r s 
f o r ca r r y i ng o u t t h e i r tes ts . O n e shou ld n o t be s ta r t l ed t o learn 
t h a t e m b r y o s t h a t have d ied na tu ra l dea ths o r as t h e resu l t o f 
a b o r t i o n s have been used f o r c o m m e r c i a l p u r p o s e s f o r years . T h e 
d e t e n t i o n a t t h e French-Swiss b o r d e r , o f a r e f r i g e r a t o r l o r r y 
l oaded w i t h h u m a n fe tuses revea led t h e ex i s t ence o f a m a r k e t in 
e m b r y o s . O r i g i n a t i n g in cen t ra l E u r o p e , t h e y w e r e des t i ned f o r 
France t o be used in t h e f ab r i ca t i on o f sk in - re juvena t i ng beauty 
p r o d u c t s so ld a t v e r y high pr ices . N o c o m m e n t ! » I2. 

«... cu l tu r ing embryos w o u l d a l l ow t h e p repara t ion o f spare parts, 
w h i c h w o u l d be used later f o r t he t r e a t m e n t o f ch i ld ren and adults. 
In part icular, s tudy is unde r way o f t he general p rocedures f o r bone 
m a r r o w and o t h e r t issue grafts. If i t is t r u e t h a t these grafts can be 
ve ry useful - s u c h grafts f r o m vo lun tee r adu l t d o n o r s are in fact 
already e m p l o y e d - specimens may on ly be taken f r o m very develo-
ped fetuses, tha t is, those w i t h several weeks o f in t rau te r ine life!» I3. 

T h e a b o r t i o n business gene ra ted severa l m i l l i o n do l la rs p e r year 
f o r t h e a b o r t i o n cl inic managed by D r N a t h a n s o n , by his o w n 
admiss ion . H e has also spoken o f t h e t h r e a t o f «sc ien t i sm», o f 
sc ient is ts w h o co l l ec t t h e feta l par ts o f c h i l d r e n f r o m a b o r t i o n s 
and d o business w i t h t h e m : «Th is is a f l ou r i sh i ng t r a d e in t h e 
U n i t e d States, i t is an exchange o f pa r ts ; t h e y buy t h o s e pieces 
f r o m a b o r t i o n cl inics and sell t h e m t o resea rch c l in ics» l4. 

12 Brugues, J. L : In Revue Thomiste, vo l . 88, no. I (1988). The au thor was no t 
speaking f r o m memory ; he cites his source In notes 174 and 175. Q u o t e d by 
Basso: Nocer y morir con dignidad Bioética, Depalma, Buenos Ai res, 1991, pp. 
295-296. 
13 Lejeune, J.: «Genética, ética y manipulaciones» [Genet ics, ethics and mani-
pulat ions]. latría, Buenos Ai res, nos. 176/177, 1986, p. 248. Q u o t e d by Basso, 
ibid, p. 297. 
14 D r Nathanson: Paper presented at the Congress «Juventud ¿Creyente o r 
Atea?» [You th , Believers o r Atheists?], IUVE, December 2 l s t and 22nd 1987, 
Madr id . 
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In a specific re fe rence t o t h e A c t o n Ass is ted R e p r o d u c t l o n T e c h -
n lques, Panta león q u o t e s R o b e r t s o n : « O n e g r o u p o f c i t izens w i l l 
be o v e r j o y e d by t h e p r o m u l g a t l o n o f A c t 35 /88 : d o c t o r s w h o 
par t i c ípa te o r w h o p r o p o s e t o par t ic ípa te in t h e f u t u r e in t h a t 
g rea t business f o r t ú n a t e enough t o benef i t f r o m t h e f r ee pub l i c i t y 
i n t o w h i c h t h e in fe r t i l i t y i ndus t ry is qu ick ly be ing c o n v e r t e d » . H e 
goes o n t o a l lude t o t h e «abso lu te disdain f o r t h e fundamen ta l 
r ights o f t h e f u t u r e beings b o r n o f Ass is ted R e p r o d u c t l o n t e c h -
n iques, w h i c h have guaran teed game te and p r e - e m b r y o d o n o r s 
t h e u t m o s t a n o n y m i t y , ave r t i ng t h e mo; . t se r ious r isk o f d im in is -
hed f l o w o f t h e r a w mater ia ls needed íor t h e business t o p r o s -
p e r » l5. 

State of opinión 

Is t h e r e a suf f ic ient ly rep resen ta t i ve state o f o p i n i ó n t h a t agrees 
w i t h t h e a f o r e m e n t i o n e d interests? If t h e r e is a w i d e l y he ld bel ief 
a long these l ines, w e have t o t h i n k t ha t i t c o u l d be t h e p r o d u c t 
o f p r o p a g a n d a ac t i v i t i es . P ropaganda is sc ient i f i ca l ly des igned 
t o reach t h e sub ject and cap tu re his w i l l . T h e e n o r m o u s sums 
inves ted in adver t i s ing f i rms , t h e special ized b a c k g r o u n d o f t h e i r 
p r i m e m o v e r s , t h e i r highly re f ined techn iques , etc. , a re all r a t h e r 
s ta r t l ing . 

Techn iques a imed at persuad ing c o n s u m e r s invo lve n o t on l y ad 
ve r t i s ing e x p e r t s , b u t soc io log is ts and psycho log is ts w h o k n o w 
h o w t o achieve loya l ty - s o m e t i m e s consc ious , s o m e t i m e s uncons -
c i o u s - t o t h e i r p r o d u c t s . Appea ls a re made t o ra t iona l f ac to rs , 
t h o u g h i r r a t i o n a l o n e s a re t h e m o s t e f fec t i ve , because t h e y 
c o r r e s p o n d t o b iopsycho log ica l mechan isms. T h e y p r e t e n d t o ma-
ke up f o r indiv idual f r u s t r a t i o n s o r inadequacies and appeal t o 
d i f f e ren t layers t ha t i n t e r f e r e w i t h o r SL pp lan t ra t iona l d i scourse 
( f o r examp le , censers f o r t h e ego: « f o r m e n only. . .») . 

N o w a d a y s subl iminal adver t i s ing has a t ta ined gigant ic p r o p o r t i o n s . 
In t h e U n i t e d States, cassettes a re so ld con ta in ing subl iminal mes-
sages in t h e f o r m o f o r d e r s d i r e c t e d at mak ing t h e l i s tener a d o p t 
ce r ta in behav iou r o r a t t i t udes t ha t p r o m o t e t h e d e v e l o p m e n t o f 
his persona l i t y : qu i t smok ing , bu i ld up sel f -conf idence. . . T h e cas
set tes con ta in music, p re fe rab ly classical music . T h e messages a re 
r e c o r d e d so as t o be inaudib le in n o r m a l c o n d i t i o n s : t h e l i s tener 
hears t h e music on ly . T h e w o r d s a re c o m p l e t e l y h idden because 
t h e y a re r e c o r d e d at f requenc ies w h i c h are inaudib le t o t h e cons-

15 Pantaleón, Fernando: «Cont ra la Ley sobre Técnicas de Reproducción Asis
t ida» [Against the A c t on Assisted Reproduct lon Techniques] , Jueces para la 
Democracia, December 1988. Reberlson quote, S. Cal. L Rev. 59, 1986, 946. 
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c ious m i n d . T h e sale and p r o m o t i o n o f such cassettes is p e r m i t -
t e d , t h e y a re per fec t l y legal. 

Technical ly d i rec ted propaganda can achieve changes in inst i tut ions, 
ways o f life, cus toms. It brings o n social upheavals and revo lu t ions, 
i t o v e r t h r o w s governments . This p h e n o m e n o n benefits f r o m the 
m imet i c tendencies o f human beings. T h e propens i ty t o imí tate ma-
kes i t easier f o r t he d i f ferent shibboleths a society generates t o be 
accepted. T h e mass media f i l ters in to o u r homes, surpr ise us in o u r 
m o s t in t ímate shelters, precisely in those m o m e n t s w h e n w e have 
deact ivated o u r w o r k a d a y a ler t and are placidly relaxing, w i t h no 
bar r ie rs o r f i l ters t o sift and ponde r t h e In fo rmat ion . T h a t is w h y 
statist ics o n suicides a r e n o t general ly d isc losed, o t h e r w i s e the 
example cou ld spread t o cer ta in parts o f the popu la t ion . T h e same 
occurs w i t h n e w f o r m s o f c r i m e (arson in mai lboxes, suicidal dr ivers, 
po ison ing o f p roduc ts in supermarkets.. . ) . 

C a n w e be su re t h a t w e have n o t been c o n t a m i n a t e d t o s o m e 
deg ree o r o t h e r by t h a t p o l l u t i o n w h i c h spikes t h e ra re f ied a i r 
w e breathe? 

Consequences of the fallacy 

A s a c o r o l l a r y t o t h e above po in t s w e m i g h t e c h o t h e w o r d s o f 
S e r r a n o Ruiz C a l d e r ó n : «Pr imar i l y f o r reasons o f e c o n o m i c o r 
po l i t i ca l u t i l i t y , acts c o n t r a r y t o t h e d ign i ty o f t h e h u m a n p e r s o n 
have been jus t i f ied by means o f t h e p r o c e d u r e o f r educ ing t h e 
de f i n i t i on o f p e r s o n . T h a t is, exc lud ing a g r e a t e r o r lesser n u m b e r 
o f h u m a n beings f r o m legal p r o t e c t i o n [...] T h e h is to r i ca l ef fects 
in th is rega rd a re unques t ionab le . Slavery w h i c h had d isappeared 
in E u r o p e is r e - i m p l a n t e d in A m e r i c a , deny ing t h e i m p o r t e d ne-
g roes t h e s tatus o f p e r s o n ; n o t j us t e x p l o i t a t i o n , b u t t h e e x t e r 
m i n a r o n o f e n t i r e races is l i kewise jus t i f ied by classifying t h e m as 
subhuman , as o c c u r r e d in t h e A m e r i c a n pra i r ies . T h e f inal leap 
tha t is recen t in o u r histor ical m e m o r y is t h e appl icat ion o f tech-
no log ica l ef f ic iency in an e n t i r e c o n t i n e n t t o f r ee us o f t h e unf i t , 
t h e Jews, Slav inte l l igents ia, e t c . . » I6. 

In o r d e r t o avo id such s i tua t ions t h e peop les o f t h e w o r l d c o m e 
t o g e t h e r , I n te rna t iona l bod ies are f o r m e d , and suprana t iona l t r e a -
t ies and c o m m i t m e n t s a re subscr ibed . Dec la ra t i ons o f H u m a n 
Rights and m o d e r n c o n s t i t u t i o n s enshr ine un iversa l ly recogn ized 
eth ica l p r inc ip ies . Panegyrics are o f f e red t o h u m a n d igni ty , w h i c h 
in o u r C o n s t i t u t i o n is e x t o l l e d as a f o u n d a t i o n o f po l i t i ca l o r d e r 

16 Serrano Ruiz-Calderón: 6/otecno/ogío y futuro del hombre: la respuesta Bioé
tica, Eudema, Madr id, 1992, p. 9 1 . 
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and social peace. L i be r t y and equa l i ty a re set f o r t h as s u p r e m e 
valúes o f t h e legal sys tem o f jus t ice (ar t i c le I ) . T h e r i gh t t o life 
and t o physical and m o r a l i n teg r i t y is recogn ized . A r t i c l e 10.2 
express ly c i tes t h e Un iversa l D e c l a r a t i o n o f H u m a n Rights and 
t h e In te rna t iona l t r ea t i es and ag reemen ts signed by Spain as r e -
fe rences f o r t h e i n t e r p r e t a t i o n o f t h e fundamen ta l r ights and f r e e -
d o m s recogn ized in t h e C o n s t i t u t i o n . 

A s is k n o w n , n o t w i t h s t a n d i n g t h e so l emn dec la ra t ions t h a t p r o -
t e c t t h e m , f undamen ta l r ights a re in fac t v io la ted w i t h g r e a t f r e -
quency . V in t i l a H o r i a al ludes t o « t h e c r imes p e r p e t r a t e d in t h e 
ñame o f l i be r t y and equa l i t y in a ho locaus t as universal and m u c h 
m o r e real than t h e Dec la ra t i ons» l7. 

T h e s i tua t ion n o w is m u c h graver , f o r i t is t h e laws analyzed 
above w h i c h a re ins t i tu t iona l i z ing such v io la t ions . W e have r e t u r -
ned t o t echn iques o f t h e to ta l i t a r i an s tate and t h e pos i t i v i s t o u t -
l o o k w h i c h have had such appal l ing consequences . A s Recasens 
Siches has o b s e r v e d , « t h e to ta l i t a r i an s tate is m o r e t han t h e i n -
v e n t i o n o f s o m e m a j o r c r imes , i t is s o m e t h i n g w h i c h was a l l o w e d 
by v i r t u e o f having f r i vo l ous l y and i r respons ib l y r u i n e d t h e legal-
po l i t i ca l ax i o l ogy» . 

Hea l t h occup ies a s u p e r i o r h ie rarch ica l pos i t i on t o w h i c h human 
life is subo rd ína te , t o such e x t e n t t h a t t h e lives o f e m b r y o s , fe -
tuses and n e w b o r n s a re sacr i f iced in o r d e r t o advance hea l th . 
« T h e d e s t r u c t i o n o f w o r t h l e s s life was a pos tú la te f i r s t de fended 
by N i e t z s c h e and la ter by A . H o c h e and K. Bindíng; its sys temat ic , 
p r o g r a m m e d app l i ca t íon was m a s t e r m i n d e d by A . G u e t t . A r t h u r 
G u e t t was d i r e c t o r o f t h e H i t l e r reg ime 's Na t i ona l D e p a r t m e n t 
o f Hyg iene. F.A. W e r t h a m , in his w o r k " A sign f o r C a i n " l8, des-
c r i b e d t h e c o n s e q u e n c e s o f t h e N a z i - d i c t a t e d " L a w f o r t h e 
p r e v e n t i o n o f h e r e d i t a r y d iseases" o f 1933. T h u s c o m m e n c e d 
h o r r o r s o f all k inds. Euthanasia was n o t app l ied t o pa t ien ts w i t h 
t e r m i n a l i l lnesses o r g rea t suf fer ing, b u t t o t h e d isabled and e l -
de r l y [...] t h a t u t i l i t a r ian ism in t h e j u d g e m e n t o f human life w o n 
many disc ip les n o t w i t h s t a n d i n g t h e many c o n d e m n a t i o n s w i t h 
w h i c h i t m e t » l9. 

17 Vinti la Hor ia : «Los derechos humanos y la novela del siglo X X » [Human 
rights and the 20th century novel ] , Madr id, 1991, p. 124. See Blázquez: «Los 
derechos del hombre» [The rights of man] , Madr id, 1980, p. 3; Duchacek: 
«Derechos y l ibertades en el mundo actual» [Rights and l ibert ies in today's 
w o r l d ] (translated in to Spanish by O . Monserrat ) , Madr id, 1976, p. 15; N iño : 
«Etica y derechos humanos» [Ethics and human r ights] . Raidos, 1984, p. 13; 
Bobbio: «Presente y porven i r de los derechos humanos» [Present and fu ture 
of human r ights] . Anuario de Derechos humónos, 1981, p. 9. 
18 Earner Paperback Library, N e w York , 1969. 
19 Basso: Nocer y morir con dignidad. Depalma, Buenos Aires, 1991, p. 242. 
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A c c o r d i n g t o Robles « w h e n ce r ta in g r o u p s d e m a n d as human 
r ights asp i ra t ions o r des i res w h i c h are unjust i f iable f r o m t h e m o 
ral s tandpo in t , t h e y use w o r d s packed w i t h symbo l i c p res t ige t o 
defer id w h a t a re n o t h i n g b u t t h e i r o w n in te res ts» . 20 T o accep t 
t h e m as m o r a l c r i t e r i a , he goes o n t o say, « impl ies c o n n e c t i n g 
r ights w i t h a sys tem o f valúes, w i t h an ax io log ica l sys tem o f a 
genera l n a t u r e » . T h e need f o r cons is tency in one 's valúes is ines-
capable. 

Conclusión 

H u m a n r ights dec la ra t ions and m o d e r n c o n s t i t u t i o n s a re f o u n d e d 
o n t ranscenden ta l e th ica l valúes. T h e laws I have analyzed he re , 
h o w e v e r , d o n o t r espec t t h e d ign i ty o f t h e human p e r s o n o r his 
fundamenta l r ights . 

O u r legal sys tem con ta ins a b reach , a c o n t r a d i c t i o n , a íegislative 
fallacy, f o r n o t w i t h s t a n d i n g t h a t o u r C o n s t i t u t i o n con ta ins clauses 
such as t h o s e f o u n d in ar t ic les 10 and 15, p roc l a im ing human 
d ign i ty and man's i n h e r e n t r ights , t h e r i gh t t o life and t o physical 
and m o r a l i n teg r i t y , laws l ike t h e ones d e n o u n c e d he re in a re 
nonethe less o n t h e b o o k s . 

T h e fal lacy also mani fests i tself w h e n t h e same legis lature t h a t 
rat i f ies t h e C o n v e n t i o n o n Ch i l d ren ' s Rights ( adop ted by t h e G e 
nera l A s s e m b l y o f t h e U n i t e d N a t i o n s o n N o v e m b e r 2 0 t h 1989 
recogn iz ing t h e r ights o f ch i l d ren and dec la r ing t h e in te res ts o f 
ch i l d ren t o be p r e e m i n e n t o v e r all o t h e r s ) can also a p p r o v e laws 
such as t h e ones I have c i ted he re . 

E i ther w e are v i c t ims o f a fallacy t h a t has n o t a l l owed us t o see 
t h e consequences o f these laws o r w e have los t s ight o f o u r 
valúes, t h e foun ta inhead o f m o r a l i t y , t h e p e r c e p t i o n o f t h e human 
essence. A n i nve rs ión o f valúes has taken place. A n e w law, 
hea l th , has c o m e i n t o f o r c é amid all t h e d e m o c r a t i c salutes t o 
fundamenta l r ights . T h e r igh t t o life has been made subo rd ína te 
t o heal th and on ly t h o s e in g o o d hea l th can ef fect ive ly ho ld t h e 
r i g h t t o l i fe. Sc ience has a lso been c a t a p u l t e d t o t h e u p p e r 
eche lons o f t h e h ie ra rchy . T h e desi res o f t h e paren ts and in te 
rests o f t h e a n o n y m o u s d o n o r prevalí o v e r t h e chi ld 's i n te res t . 

Reso lu t i on n u m b e r 3 o f t h e Min is te r ia l C o n f e r e n c e held in V ienna 
in 1985 o n t h e r igh ts o f man r e q u e s t e d t h a t t h e C o u n c i l o f 
Eu rope be t h e a p o i n t o f conve rgence f o r b iomed ica l issues. By 

20 Robles, G.: Los derechos fundamentales y la ética en la sociedad actual. Civitas, 
Madr id, 1992, pp. 26 and ff. 
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dec is ión o f t h e C o m m i t t e e o f M in is te rs , t h e C D B I became t h e 
g o v e r n i n g C o m m i t t e e in t h e f ie ld o f B ioe th ics . T h e a im is t o 
h a r m o n i z e legis lat ion in t h e m e m b e r states. 

In 1991 , R e c o m m e n d a t i o n 1160 advised t h a t a E u r o p e a n - w i d e 
C o n v e n t i o n o n B ioeth ics be d ra f t ed . T h e C o u n c i l o f Europe 's 
Forum j o u r n a l o f February 1993 con ta ins s ta temen ts made by 
M a r c e l o Palacios, t h e Par l iamentary Assemb ly ' s rep resen ta t i ve in 
t h e C D B I , Spanish social ist depu ty , and cha i rman o f t h e S u b c o m -
m i t t e e f o r Family, Hea l t h and B ioeth ics . 

Palacios bel ieves i t necessary f o r ru les be estab l ished in o r d e r t o : 

- A s s u r e t h e p r o t e c t i o n o f t h e indiv idual and o f soc ie ty . 

- D ispe l fears and misunders tand ings so t h a t scient ists may c o n 
t i n u é t h e i r w o r k in t h e a p p r o p r i a t e e n v i r o n m e n t and , if poss ib le, 
w i t h i n a legal f r a m e w o r k . 

- Set d o w n regu la t ions against t h e misuse o f sc ience and t e c h n o -
logy, and p rese rve human d ign i ty and physical and psycholog ica l 
in tegr i t y . 

- Br ing indiv idual and social r ights i n to h a r m o n y w i t h scient i f ic 
f r e e d o m , in o r d e r t o p r e v e n t science f r o m being h a m p e r e d by 
a r b i t r a r y ba r r i e rs . 

I be l ieve t h a t any m o r a l i s t o r we l l -mean ing c i t i zen and even t h e 
Ca tho l i c C h u r c h i tsel f w o u l d subscr ibe t o these pr inc ip ies w i t h o u t 
any r ese rva t i on . W i l l t h e p rov is ions o f t h e C o n v e n t i o n t h a t is t o 
be d ra f t ed respec t t h e above o r c o m m i t y e t a n o t h e r legislat ive 
fallacy? 
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He ls ink i . F in land. 

Openíng remarks 

If Tm c o r r e c t I have been asked t o a t t e n d th is m e e t i n g due t o 
be ing f o r m e r c h a i r p e r s o n o f t h e C A H B I , C o u n c i l o f E u r o p e C o m -
m i t t e e o n B ioeth ics , la ter cal led C D B I , S teer ing C o m m i t t e e o n 
B ioeth ics . 

T h e work of C A H B I 

« T h e main ob jec t i ve o f t h e w o r k o f C A H B I has been desc r ibed 
as t o f i l l t h e po l i t i ca l and legal gaps t ha t may resu l t f r o m rap id 
d e v e l o p m e n t o f b iomed ica l sc iences». It is seen t h a t t h e lack o f 
c o m m o n ac t i on f r o m t h e p a r t o f t h e m e m b e r States m i g h t resu l t 
in a legal v o i d w i t h all o f t h e i n h e r e n t r isks. T h u s C A H B I has been 
p r o d u c i n g and publ ish ing r e p o r t s and s tud ies , o rgan iz ing hear ings, 
meet ings and sympos ia as w e l l as a t t end ing i m p o r t a n t meet ings 
e i t h e r in c o r p o r e o r t h r o u g h rep resen ta t i ves . 

* Moderator. 
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C A H B I has also p r e p a r e d r e c o m m e n d a t i o n s and C D B I is w o r k i n g 
o n a C o n v e n t i o n w h i c h is a imed at p r o t e c t i n g H u m a n Rights w i t h 
regard t o t h e app l i ca t ion o f b i o m e d i c i n e and human b i o t e c h n o -
logy. 

It is stil l w o r t h men t i on ing t ha t all t he Counc i l o f Europe 's m e m b e r 
States (29 w h e n th is is being w r i t t e n ) , w h e n accept ing a R e c o m -
menda t ion in t h e C o m m i t t e e o f Min is ters , a re supposed t o adjust 
t h e i r legislation accord ingly , unless t hey make reservat ions. 

W h e n speaking o f t h e r i gh t t o con f iden t ia l i t y and t h e use o f 
genet ic i n f o r m a t i o n I w i l l focus o n t h r e e C o u n c i l o f E u r o p e Re
c o m m e n d a t i o n s : 

1. Prenatal G e n e t i c T e s t i n g and Screening, Rec. R 90 (13 ) , 

2. Gene t i c T e s t i n g and Screen ing f o r Hea l t h - ca re Purposes, Rec. 
R 92 (3) and 

3. T h e use o f D N A - t e s t i n g f o r C r i m i n a l Just ice Purposes , Rec. 
R 92 ( I ) . 

Recommendat ion R 90 (13) 

In Rec. R 9 0 (13 ) , Pr inc ip ies 11-13 deal d i r ec t l y w i t h con f i den ta l i t y 
and t h e use o f gene t i c i n f o r m a t i o n . Pr inc ip ie I I reads as f o l l o w s : 
«In prenata l genet ic sc reen ing , p rena ta l genet ic diagnosis o r asso-
c i a t e d g e n e t i c c o u n s e l l i n g p e r s o n a l d a t a m a y o n l y b e 
co l l ec ted , p rocessed and s t o r e d f o r t h e pu rposes o f medica l care, 
diagnosis and p r e v e n t i o n o f disease and research c losely re la ted 
t o medica l care . Such data shou ld be co l l ec ted , p rocessed and 
s t o r e d in a c c o r d a n c e w i t h t h e C o n v e n t i o n f o r t h e p r o t e c t i o n o f 
indiv iduáis w i t h rega rd t o a u t o m a t i c p rocess ing o f pe rsona l data 
and C o m m i t t e e o f M in i s te rs R e c o m m e n d a t i o n N o . R (81) I o n 
regu la t ion f o r a u t o m a t e d med ica l data banks.» 

In Principies 12 and 13 i t is s tated t h a t any i n fo rma t ion o f a personal 
na tu re mus t be kep t conf ident ia l and tha t t h e r ight o f access t o 
personal data «shou ld be given on ly t o the data subject in t h e 
n o r m a l manner requ i red f o r personal health data in accordance 
w i t h national law and pracüce. T h e c o m m u n i c a t i o n o f genet ic data 
w h i c h relates t o o n e m e m b e r o f t he coup le shou ld n o t be made 
w i t h o u t f ree and i n f o r m e d consen t o f t h e f o r m e r t o t he o t h e r » . 

In t h e e x p l a n a t o r y m e m o r á n d u m i t is s ta ted t h a t genet ic data is 
par t i cu la r l y sensi t ive and con f iden t ia l i t y m u s t be assured. T h u s t h e 
co l l ec t i on and s to rage shou ld be r e s t r i c t e d f o r medica l use and 
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c o n t r o l l e d . T h e R e c o m m e n d a t i o n prohibits test/ng for research par
pases alone. 

Recommendat ion R 92 (3) 

T h e r e c o m m e n d a t i o n c o n c e r n i n g genet ic tes t ing and sc reen ing 
f o r hea l th -care pu rposes emphasizes t h a t n o benef i ts shou ld be 
made d e p e n d e n t o n u n d e r g o i n g genet ic tes ts o r sc reen ing and 
thus p r o t e c t s t h e ind iv idual against poss ib le t h i r d par t ios reques ts 
c o n c e r n i n g con f iden t ia l i n f o r m a t i o n . (Pr inc ip ies 6 and 7 ) . 

T h e t h i r d p a r t o f t h e r e c o m m e n d a t i o n is t i t l e d « D a t a p r o t e c t i o n 
and pro fess iona l sec recy» . 

A s t o data p r o t e c t i o n , r e f e rence is made t o t h e C o u n c i l o f Eu-
rope 's basic p r inc ip ies o f data p r o t e c t i o n and data secu r i t y laid 
d o w n in C o n v e n t i o n N o . 108 o f 28 January 1981 «and t h e re le -
van t R e c o m m e n d a t i o n s o f t h e C o m m i t t e e o f M in i s te rs in th is 
f ie id». Th is c o n c e r n s b o t h t h e co l l ec t i on and s to rage o f substan-
ces and o f samples and t h e p rocess ing o f i n f o r m a t i o n t h e r e f r o m . 
These act iv i t ies a re a l l o w e d f o r t h e pu rposes o f hea l th -care , diag
nosis and p r e v e n t i o n o f disease and f o r reseorch closely related to 
these purposes. 

Pr inc ip ie 8, paragraph b. reads as f o l l o w s : « N o m i n a t i v e genet ic 
data may be s t o r e d as p a r t o f medica l r e c o r d s and may also be 
s t o r e d in d i sease - re la ted o r t e s t - r e l a t e d reg i s te rs . T h e es ta-
b l i shment and ma in tenance o f such reg is ters shou ld be subject to 
national legislation». 

In Pr inc ip ie 9 s t r i c t con f i den ta l i t y and nat ional legislation a imed at 
preventíng the misuse o f genetic informat ion a re c la imed. 

T h e second paragraph o f th is p r inc ip ie conta ins t h e f o l l o w i n g : 
« H o w e v e r , in t h e case o f a severe genet ic r i sk f o r o t h e r fbm/7y 
members, c o n s i d e r a t i o n shou ld be g iven in acco rdance w i t h natio
nal legislation and pro fess iona l ru les o f c o n d u c t , t o i n f o r m i n g family 
members a b o u t m a t t e r s re levan t t o t h e i r heal th o r t h a t o f t h e i r 
f u t u r e ch i l d ren . 

In t h e e x p l a n a t o r y t e x t i t is d iscussed t ha t u n d e r ex is tence o f a 
ser ious r isk f o r a c ióse fami ly m e m b e r s o m e de roga t i ons c o u l d 
be a u t h o r i z e d by nat ional legislation. 

Gene t i c data shou ld as a genera l r u le be kep t sepárate f r o m o t h e r 
persona l r e c o r d s . 
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Pr inc ip ie I I deals w i t h u n e x p e c t e d f indings. A s an examp le is 
m e n t i o n e d inc identa l I n f o r m a t i o n o f genet ic l ineage o f t h e p e r s o n 
c o n c e r n e d . A s a main p r inc ip ie such f indings shou ld on l y be c o m -
mun i ca ted t o t h e p e r s o n if t h e y w o u l d be o f d i r e c t cl inical i m -
p o r t a n c e t o t h e pe rson o r t h e famiíy. 

« C o m m u n i c a t i o n o f u n e x p e c t e d f indings t o fami ly m e m b e r s o f t h e 
p e r s o n t es ted shou ld on l y be a u t h o r i z e d by nat ional íaw i f the 
person testad refuses expressiy to reléase Information even though the 
Ufe o f the family members is in danger». 

C o n c e r n i n g research , t h e main ru le is t ha t , co l l ec t i ng data and 
samples and t h e i r use needs pe rm iss ion f r o m t h e p e r s o n c o n c e r 
ned , t h e y shou ld rema in a n o n y m o u s and a re c o v e r e d by con f i -
dent ia l i t y . 

Recommendat ion R 92 ( I ) 

T h e r e c o m m e n d a t i o n c o n c e r n i n g t h e use o f D N A - t e s t i n g f o r C r i 
mina l Just ice Purposes appl ies t o « t h e co l l ec t i on o f t h e resul ts o f 
D N A analysis f o r t h e pu rposes o f Ident i f i ca t ion o f a suspect o r 
any o t h e r ind iv idual w i t h i n t h e f r a m e w o r k o f t h e invest igat ion and 
p r o s e c u t i o n o f c r im ina l o f fences». 

I t is p resupposed as a main ru le in Pr inc ip ie 3, «Use o f samples 
and I n f o r m a t i o n de r i ved t h e r e f r o m » , t ha t samples co l l ec ted f o r 
c r im ina l jus t ice pu rposes a re n o t used f o r o t h e r pu rposes . T h e 
ind iv idual f r o m w h o m t h e samples have been t aken may, h o w e v e r , 
ge t t h e I n f o r m a t i o n t h e y ca r ry , If he so w ishes . 

O n t h e o t h e r hand, «samples co l l ec ted f r o m l iv ing pe rsons f o r 
D N A analysis f o r medica l pu rposes , and t h e I n f o r m a t i o n de r i ved 
f r o m such samples, may n o t be used f o r t h e pu rposes o f invest i 
ga t i on and p r o s e c u t i o n o f c r im ina l of fences unless in c i r c u m s t a n -
ces laid d o w n express iy by t h e domestic Iaw». 

T h e use o f D N A samples f o r research and stat is t ical pu rposes is 
acceptab le p r o v i d e d t h e iden t i t y o f t h e ind iv idual c a n n o t be as-
c e r t a i n e d . 

D N A analysis shou ld o n l y be ca r r i ed o u t in acc red ia ted and r e -
gu la r l y superv i sed l a b o r a t o r i e s and i ns t i t u t i ons , w h i c h a m o n g 
o t h e r th ings, can guaran tee adequate secur i t y o f t h e insta l lat ions 
and o f t h e substances u n d e r invest igat ion, and adequate safe-
guards t o ensu re abso lu te con f iden t ia l i t y in r espec t o f t h e i den t i -
f i ca t i on o f t h e pe rson t o w h o m t h e resu l t o f t h e D N A analysis 
re la ted (Pr inc ip ie 6) . 
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U n d e r D a t a p r o t e c t i o n is r e f e r r e d t o p rev i ous C o u n c i l o f Eu rope 
C o n v e n t i o n and R e c o m m e n d a t i o n s (Pr inc ip ie 7) . 

Pr inc ip ie 8, «Storage o f samples and data», ant ic ipates t h a t D N A 
samples a re n o t k e p t a f te r r e n d e r i n g t h e f inal dec is ión in t h e case 
f o r w h i c h t h e y w e r e used, unless i t is necessary f o r pu rposes 
d i r ec t l y l inked t o t h o s e f o r w h i c h t h e y w e r e co l l e c ted . 

It is also p resupposed t h a t measures a re t aken t o ensu re t h a t t h e 
resu l ts o f D N A analysis and t h e i n f o r m a t i o n d e r i v e d t h e r e f r o m 
is de le ted w h e n i t is n o l onger necessary t o keep i t . 

T h e r e a re again s o m e e x c e p t i o n s t o these ma in ru les. T h e y main ly 
re la te t o c r im ina l invest igat ions c o n c e r n i n g ser ious c r imes . Even 
in these cases s t r i c t s to rage pe r i ods shou ld be de f ined by d o m e s -
t i c law. 

Concludíng remarks 

People have a fear, leg i t ímate o r n o t , t h a t samples co l l ec ted f o r 
D N A analysis m igh t be used f o r pu rposes o t h e r than t h o s e f o r 
w h i c h t h e y w e r e c o l l e c t e d . It is t h e r e f o r e i m p o r t a n t t h a t ru les 
a re made t o ease t h e fear o f un lawfu l l use o f samples and i n fo r 
m a t i o n d e r i v e d f r o m t h e m . 

A s can be seen f r o m t h e t e x t above , many v e r y i m p o r t a n t dec i -
s ions have been left for nat ional legislation, as t h e C o m m i t t e e , 
C A H B I ( la te r C D B I ) , was n o t able t o f ind nob le so lu t i ons o r a 
consensus . D iscuss ions in t h e C o m m i t t e e have ind ica ted t h a t 
even t h o s e pr inc ip ies , t h a t have been unan imous ly agreed u p o n 
and a r e ve rba l i zed in t h e r e c o m m e n d a t i o n s , can be i n t e r p r e t e d 
and mate r ia l i zed in d i f f e ren t ways in o u r p lura l is t ic Eu ropean so-
c ie t ies. 

I have e x p e r i e n c e d t h a t peop le , l iv ing o n o t h e r c o n t i n e n t s , v e r y 
o f t e n speak o f Eu rope as o n e en t i t y . T h e o n e t h i n g t h a t becomes 
o b v i o u s w h e n par t i c ipa t ing in t h e w o r k o f t h e C o u n c i l o f Eu rope 
is t h a t d i f f e ren t t r a d i t i o n s , cu l t u res and schoo ls o f t h o u g h t a b o u n d 
in Eu rope . 

Paradox 

Privacy, o n t h e o n e hand , is g rea t ly emphas ized s imu l tan ious ly as 
w e , o n t h e o t h e r hand, t h r o u g h genet ics , recogn ize t h a t w e a re 
n o t so i n d e p e n d e n t o f each o t h e r , and t h a t w e d o posess a l o t 
o f i n f o r m a t i o n o f each o t h e r s t h r o u g h o u r genes. 
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De lege ferenda: analogy: ped igrees a re d ra f ted by lawyers in i n -
he r i tance ques t i ons ; w o u l d i t be possib le t o accep t t h e p r inc ip ie , 
t h a t t h o s e re la t ives w h o can i nhe r i t y o u may also, w i t h o u t y o u r 
pe rm iss ion , ge t genet ic i n f o r m a t i o n c o n c e r n i n g y o u , if i t is u r -
gen t l y needed t o save s o m e o n e s life o r t o p r e v e n t a se r ious 
illness? Shou ld o n e , o n s o m e g r o u n d s , be able t o c u t s o m e o n e 
o f f t h e i n f o r m a t i o n chain? 
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Be lg ium. 

A r e human genetic íssues so «specíal»? 

Since 1992 t h e European Commun i t i es research p r o g r a m m e o n H u 
man G e n o m e Analysis, wh i ch had been a sepárate specific p rog ram
m e in its p i lo t phase (1990-91) , has become par t and parcel o f t he 
general EC Biomedical and Heal th (usually k n o w n as B I O M E D ) re 
search p r o g r a m m e : t h e human genome is n o w oníy a part icular área 
o f B I O M E D (w i th m o r e than 2 0 % o f t he to ta l budget) . 

Th is o rgan iza t iona l change had t w o i m p o r t a n t consequences : f i rs t , 
t h a t t h e H u m a n G e n o m e Pro jec t is by n o w an accep ted pa r t o f 
b iomed ica l research in t h e European C o m m u n i t i e s ' ; second , t h a t 

* Keynote Speaker. 
1 In fáct, the main opposi t ion t o the initial Commission proposal in some 
quarters of the European Parliament focused on the intended links o f the 
research w i t h predictíve medicine. As regards future, i t is n o w probable that a 
new general área of «Genomes» (the plural is impor tant ) becomes part of 
the basic b iotechnology research programme (while Human Genome remains 
part o f biomedical and health programme) in the new Life Sciences Specific 
Programmes soon t o be proposed by the Commiss ion in 1994: but this 
intended change reflects also o the r strategic and management concerns that 
we cannot discuss here. For the present B IOMED programme, cf. Counci l 
Decisión of 9 September 1991, in 0 / L 267. 24-9-91 , p. 25. 
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t h e e th ica l , social and legal aspects o f H u m a n G e n o m e Analys is 
n o w also b e c o m e p a r t o f t h e genera l substant ive área o f B i o m e -
dical Ethics (wh i ch was a l located a l m o s t 4 % o f t h e budge t in t h e 
B I O M E D p r o g r a m m e ) . 

These managemen t changes mean p robab l y tha t , t h r o u g h a long 
(and y e t un- f in ished) publ ic d iscuss ion, po l i cy -make rs in t h e EC 
are c o m i n g t o t h e conc lus ión tha t , a f ter al l , there is not so much 
about genetic informat ion that is so different f rom other forms o f 
medical information. T h a t was, in par t i cu la r , t h e conc lus ión o f t h e 
ESLA R e p o r t w h i c h t h e C o m m i s s i o n t r a n s m i t t e d t o t h e European 
Par l iament and t o t h e C o u n c i l o f M in is te rs in I 9 9 2 2 : « t h e C.E.C. 
P r o g r a m m e H u m a n G e n o m e Analys is does n o t per se raise f u n -
damenta l l y n e w eth ica l o r social ques t ions» . 

I t h i n k o t h e r par t ic ipants have a l ready exp ressed in publ ic t h e 
same o p i n i ó n : perhaps w e have all been p u t t i n g t o o m u c h w e i g h t 
o n t h e e th ica l , social and legal issues o f t h e H u m a n G e n o m e 
P r o j e c t 3 . Th is has been p robab ly t h e área o f l ife sciences m o r e 
o p e n t o eth ica l sc ru t i ny in H i s t o r y . Bu t t h e H u m a n G e n o m e P r o 
j e c t ampl i f ies p r o b l e m s t h a t a re a l ready t h e r e , r a t h e r t han raise 
any new p r o b l e m s . It is perhaps t h e r igh t m o m e n t t o c o n c é n t r a t e 
o n pragmat ic , pos i t i ve legal p rov is ions . 

T h e scient i f ic and techno log ica l p rom ises o f t h e G e n o m e Pro jec t 
a re be ing fu l f i l led, in an acce lera t ing way , as i t was s ta ted in t h e 
m o r n i n g session. T h e gaps b e t w e e n i n f o r m a t i o n and unde rs tan -
d ing, and b e t w e e n diagnosis and t r e a t m e n t , a re st i l l w i d e , b u t 
cos t / bene f i t aud i t and assessment o f t h e publ ic funds c o m m i t t e d 
w i l l b e c o m e m o r e pos i t i ve as b iomed ica l researchers w i l l g ra -
dual ly be able t o unde rs tand genet ica l ly cáncer , hea r t disease, 
d iabetes , men ta l i l lness and b i r t h defects , and t o t h e e x t e n t t h a t 
gene t h e r a p y w i l l be in teg ra ted i n t o medica l p rac t i ce o f t o m o -
r r o w . 

H o w e v e r , publ ic en thus iasm f o r w h a t n e w genet ic k n o w l e d g e can 
b r i ng is sti l l t e m p e r e d by fears a b o u t h o w i t m igh t be used. W e l l , 

2 W o r k i n g G r o u p on the Ethical, Social and Legal Aspects of Human Genome 
Analysis (WG-ESLA) , Final Report . A ministerial meet ing t o t rans fo rm the 
recommendat ions of the Repor t into Counci l Conclusions was foreseen for 
May 93 in Lisbon and later cancelled. Some of the Repor t recommendat ions 
on the legal aspects of fu ture applications of research results, namely inteilec-
tual p roper ty rights, use o f genetic in format ion in the workp lace, in relat ion 
t o insurance, o r in forensic practice, are discussed in o the r panels, so I wi l l 
no t commen t on that here. 
3 That is also a main theme of the Proceedings o f the Conference held in 
Hous ton , Texas, March 7-9, 1991 (see Mark A. Rothstein, Editor, Legal and 
Ethical Issues raised by the Human Genome Project, Health Law and Policy 
Inst i tute, Univ. of Hous ton , Texas, 1991, in part icular A . Capron , «Legal cha-
llenges of the Genome pro ject», p. 69 and ff. 
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m y thesis h e r e w i l l be t h a t p robab l y t h e best w a y t o p r e v e n t 
genet ic i n f o r m a t i o n f r o m being used unfa i r ly is t o p r o t e c t its 
pr ivacy. 

T h e conflict between privacy and the limits of 
confidentiality 

F r o m an European perspec t i ve , w e shou ld t h e r e f o r e begin by 
q u o t i n g A r t i c l e 8 o f t h e European C o n v e n t i o n o f H u m a n Rights 
o f 1950 ( w h i c h has i ts p r e c e d e n t in A r t i c l e 12 o f t h e Un iversa l 
D e c l a r a t i o n o f 1948): 

- Eve ryone has t h e r i gh t t o respec t f o r his pr íva te and fami ly l i fe 
and his c o r r e s p o n d e n c e . 

- T h e r e shall be n o i n t e r f e rence by a publ ic a u t h o r i t y w i t h t h e 
exe rc i se o f th is r i gh t e x c e p t such as is in acco rdance w i t h t h e 
Iaw and is necessary in a d e m o c r a t i c soc ie ty in t h e in te res ts o f 
na t iona l secur i t y , pub l ic safety o r t h e e c o n o m i c we l l - be ing o f 
t h e c o u n t r y , f o r t h e p r o t e c t i o n o f heal th o r mo rá i s , o r f o r t h e 
p r o t e c t i o n o f t h e r igh ts and f r e e d o m s o f o t h e r s » . 

H e r e w e have, in a nu t -she l l , all t h e essentials c o n c e r n i n g t h e 
f undamen ta l r i gh t recogn ized in t h e c o n s t i t u t i o n s and laws o f 
Eu ropean d e m o c r a t i c States and t h e r e f o r e also in C o m m u n i t y 
Iaw. 

O n t h e o n e hand, soc ie ty m u s t guaran tee respec t f o r pr ivacy as 
essent ial t o t h e indiv idual 's d e v e l o p m e n t . O n t h e o t h e r hand, 
many l im i ta t i ons a re Usted in t h e C o n v e n t i o n itself, so t h a t p r ivacy 
i t n o t an abso lu te b u t a re la t ive r igh t . In par t i cu la r , t h e p r o t e c t i o n 
o f hea l th is m e n t i o n e d . In fact , t h e r ights o f many o t h e r s - f a m i l y 
m e m b e r s , f e l l o w emp loyees , t h e publ ic a t l a r g e - c o u l d con f l i c t 
w i t h t h e ind iv idual r i gh t t o pr ivacy. A n d in p rac t i ce many heal th 
p r a c t i t i o n e r s c o n s i d e r c o n f i d e n t i a l i t y j u s t a n o t h e r « r o m a n t i c 
m y t h » , and th is is p robab l y w h y r e c e n t a t t e m p t s t o legislate ( t he 
US and in E u r o p e ; e.g. in D e n m a r k ) o n genet ic pr ivacy have not 
been successful t o l im i t e i t he r genet ic tes ts and screen ing , o r uses 
o f genet ic i n f o r m a t i o n . 

H o w e v e r , med ica l con f iden t ia l i t y is st i l l t h e s tandard safeguard t o 
p r o t e c t p r ivacy and med ica l i n f o r m a t i o n . Respons ib i l i t y in t h e use 
o f pe rsona l medica l i n f o r m a t i o n lies o n t h e n o r m a l d o c t o r pa t ien t 
re la t i onsh ip . T h e ques t i on again ar ises: is t h e r e s o m e t h i n g a b o u t 
gene t i c i n f o r m a t i o n t h a t is d i f f e ren t f r o m o t h e r f o r m s o f medica l 
i n f o rma t i on? Th is k ind o f issues w i l l be discussed by f u r t h e r panels 
t o m o r r o w : is i t e th ica l o r legal f o r an e m p l o y e r t o r e q u i r e t h a t 
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appl icants and emp loyees subm i t t o genet ic tes t i ng o r d isc lose 
genet ic assessments? 

It cou ld be a rgued t h a t genet ic i n f o r m a t i o n is perhaps t h e m o s t 
persona l k ind o f med ica l i n f o r m a t i o n . It affects p resen t and f u t u r e 
hea l th , r e p r o d u c t i v o o p t i o n s , and t h e hea l th o f o f fspr ing . Personal 
genet ic i n f o r m a t i o n shou ld t h e r e f o r e be con f iden t ia l , and o n e 
shou ld en joy a r i gh t n o t t o be d i sc r im ina ted against o n t h e g r o u n d 
o f one 's genet ic c o n s t i t u t i o n . 

A n indiv idual 's genet ic make -up is un l ike ly t o be d i r ec t l y re la ted 
t o t h e abi l i ty t o p e r f o r m essential j obs f unc t i ons : o r i t c o u l d be 
i n f o r m a t i o n t h a t t h e ind iv idual may n o t w a n t t o k n o w . 

W e d o n o t c h o o s e o u r genes, and i n f o r m a t i o n a b o u t t h e m shou ld 
be essent ial ly p r íva te . N o p e r s o n shou ld be sub jec t t o genet ic 
tes t ing w i t h o u t his o r h e r k n o w l e d g e : such genet ic i n f o r m a t i o n 
shou ld n o t be g iven t o a t h i r d pa r t y w i t h o u t pe rm iss ion o f t h e 
ind iv idual , unless such d isc losure is essent ial t o avo id h a r m t o 
a n o t h e r p e r s o n 4. H o w e v e r , as w e shall discuss in o t h e r panels, 
t h e vo lun ta r iness o f d isc losure p r o t e c t e d by pr ivacy legal p r o v i -
s ions d o n o t so lve t h e real p rac t ica l p r o b l e m s : con f iden t ia l i t y 
p r o t e c t i o n does n o t ensu re access t o hea l th o r life Insurance, ñ o r 
avo ids d i s c r i m i n a t i o n o n disabi l i ty p r o t e c t i o n o r e m p l o y m e n t . In 
o r d e r t o p r o t e c t t h e genet ica l ly d isadvantaged against lack o f ac
cess t o e d u c a t i o n t o jobs , t o c r e d i t and t o Insurance, n e w publ ic 
po l i cy and perhaps an t i - d i sc r im ina t i on legis lat ion c o u l d be neces-
sary. 

O n t h e o t h e r hand, jus t i f i ca t ions f o r w o r k p l a c e genet ic sc reen ing 
cou ld p r o b a b l y inc lude p r o m o t i o n o f publ ic safety and ind iv idual 

4 The Guidelines for th i rd party disclosure in the US President' Commiss ion 
r e p o r t Screening and Counselling for Genetic Condition are thus no t very di f ferent 
f r o m those being prepared in the Counci l o f Europe steering commi t tee 
presently draft ing a Conven t ion on Bioethics. The main provisions o f the 
pre l iminar / draft Conven t ion o f the Counci l o f Europe are as fo l lows ( texts 
no t yet agreed by the draft ing commi t tee) : 
«Article 11. Everyone has the right t o privacy in the health f ield. Individuáis 
are ent i t led t o [access t o ] [ k n o w ] any in format ion col lected about the i r health 
status. However , if individuáis request no t t o be so in formed they should have 
the i r wishes respected». 
«Article 16. Tests which are predict ive of genetic diseases shall only be per-
f o rmed f o r health purposes o r scientific research». 
«Anide 17. The communicat ion of results of genetic test ing outside the health 
field shall only be possible if author ised by national law when the re is an 
overr id ing in terest». 
Besides privacy, many issues, e.g. the r ight t o k n o w and the respect of a 
sett led wish not t o know, are concerned in these draft provisions. For fu r the r 
background (although l imi ted t o insurer /employer issues), cf. Z immer l i , « W h o 
has the r ight t o k n o w the genetic const i tu t ion o f a part icular person?», in 
Chadwick et al., eds, Human Genetic Information: Science, Law and Ethics, 1990 
(Chichester, UK : John W i l ey ) : 93-102. 
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hea l th . Publ ic safety is perhaps a leg i t ímate reason t o t e s t w h e n 
t h e genet ic c o n d i t i o n d e t e c t e d has a re la t ionsh ip t o w o r k p l a c e 
exposu res . In p rac t i ce wa i ve r s au tho r i z i ng physicians t o d isc lose 
medica l e x a m i n a t i o n as t h e y d e e m necessary, inc lud ing t o mana
gemen t , a re a fac t o f life 5. Bu t h e r e again, con f iden t ia l i t y p r o t e c t s 
t h e pr ivacy o f t h e p e r s o n against dangerous s t e reo t ypes : even t h e 
r e d u c t i o n i s m o r genet ic d e t e r m i n i s m f o s t e r e d by t h e v e r y success 
o f t h e H u m a n G e n o m e P r o j e c t c réa te w r o n g popu la r images, 
be ing shaped by press and med ia i m p a c t 6 . 

Bu t in fact , fami ly o r o t h e r e n v i r o n m e n t a l , socia l , cu l t u ra l and 
educa t iona l f ac to r s a re s t r o n g e r than genes t o c réa te m o r a l res -
pons ib i l i t y o r s t imu la te in te l lec tua l abi l i ty . Th is is also an add i t iona l 
reason t o u p h o l d t h e genera l p r inc ip ie o f con f iden t ia l i t y f o r pe r 
sonal genet ic I n f o r m a t i o n . 

Individual protection and data bases 

T h e r e is also a w e l l - k n o w n clash o f valúes a r o u n d th is issue, f o r 
w h i c h t h e r e a re many par t i cu la r European legal I ns t r umen ts ( t he 
w o r l d ' s f i r s t data p r o t e c t i o n law was enacted m o r e than 20 years 
ago in t h e G e r m á n Land o f Hessen) : namely, t h e po ten t i a l con f l i c t 
b e t w e e n t h e r i gh t o f each ind iv idual t o t h e con f iden t ia l i t y o f his 
o r he r o w n genet ic c o d e and t h e needs o f f r ee c i r cu la t i on o f 
I n f o r m a t i o n , in pa r t i cu la r f o r scient i f ic research , b u t also f o r ep i -
d e m i o l o g y and hea l th issues, e tc . Th is f r ee m o v e m e n t o f medica l 
and scient i f ic data is o f c o u r s e e n o r m o u s l y expanded by t h e in 
f o r m a l e s and te lemat i cs 7, and th is is prec ise ly t h e issue addres-

5 AIDS exper ience is of ten a pioneer f o r genetic ethical and legal debates: in 
the US, in part icular, State ( rather than federal) legislation deals w i t h H lV- re -
lated medical records and pro tec ts (w i th very diverse standards) f r o m discr i-
minat ion, in o r d e r t o encourage voluntary HIV testing; US Cour t s have found 
several valúes wh ich can supersede medical confidential i ty: individual therapy, 
public health and also p ro tec t ion of th i rd parties (ranging f r o m lover t o 
employer) : lives o f chi ldren in danger are of course more impor tan t than a 
patient's privacy. A n d even R & D purposes (in particular fo r publ ic-funded 
heal th-or iented R&D) should l imi t confidential i ty. Cf. the bri l l iant presentat ion 
by Prof. Haro ld S.H. Edgar, «The Genome pro ject and the legal r ight t o 
medical conf ident ial i ty», in Rothstein, op . cit., pp. 197-221. 
6 As w e shall see in ye t another panel, even in forensic uses o f D N A , a 
person's privacy should be respected. The reléase of D N A Informat ion on a 
criminal convict w i t h o u t the subject permission for purposes o the r than law 
enforcement should be considered a misuse of the Informat ion. 
7 That is the subject of A I M (Advanced Informatics in Medicine), a Research 
and Deve lopment p rogramme of the C.E.C. Cf. CEC, AIM 1992, Research and 
technology development on teiematic systems ín heo/th cara, Brussels, 1992; J.N. 
Van C r o o r and J.P. Chr istensen (eds), Advonces /n Medical Informatics, ÍOS 
Press, Amste rdam, 1992, in part icular the cont r ibut ions of Lobato de Faria 
(358 ff.) and Christensens-Vil lasante (p. 387 ff.) on Data Protect ion and C o n 
fidential ity. 
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sed by b o t h t h e C o u n c i l o f Eu rope C o n v e n t i o n o f 28 January 

1981 f o r P r o t e c t i o n o f Individuáis w i t h regard t o A u t o m a t i c P r o 

cessing o f Personal D a t a (in par t i cu la r in A r t i c l e 6 ) , and t h e n e w 

C o m m i s s i o n p roposa l f o r a C o u n c i l D i r e c t i v e in t h e same f ie ld . 

T h e main reason f o r t h e la t te r t e x t , p r o p o s e d by t h e C o m m i s s i o n 

in 1990 and recen t l y amended , was t h a t t h e 198! C o n v e n t i o n 

was t o o genera l and also t ha t M e m b e r States app l ied i t w i t h 

d i f fe r ing degrees o f p r o t e c t i o n , t h e S o u t h e r n States in par t i cu la r 

fai l ing t o p r o t e c t adequate ly t h e indiv iduáis o r even lacking any 

legislat ion a t all 8. T h e r e f o r e , t h e 1993 single m a r k e t in Eu rope 

c o u l d mean f ree m o v e m e n t o f data w i t h o u t adequa te p r o t e c t i o n 

( o r t h e o t h e r way r o u n d , any m o v e m e n t a t all be ing b l ocked ny 

nat iona l legislat ive d i f fe rences) . 

A s has o f t en been t h e case in t h e b ioe th ics f ie ld , t h e C o u n c i l o f 

E u r o p e has set In te rna t iona l s tandards and by c o n t r a s t l i t t le has 

been accomp l i shed in t h e C o m m u n i t y 9: bu t t h e n e w C o m m u n i t y 

p roposa l c o u l d a t least take a c c o u n t o f d e v e l o p m e n t s in i n f o r m a 

r o n t e c h n o l o g y and p rogress in medica l sc ience in t h e last deca

de. 

T h e ini t ial C o m m i s s i o n p roposa l o f 1990 has n o t been we l l r e -

ce ived by many « lobb ies» ( inc lud ing t h e e m p l o y e r s and t h e ban-

k ing s e c t o r ) and t h e EP also r e q u i r e d several changes, main ly t o 

s ta te t h e p r inc ip ie o f i n f o r m e d consen t , t o c o n t r o l p rocess ing o f 

8 Spain has recently legislated at last, but still 3 Member States have no 
legislation at all and 5 have no t ratif ied the Counci l o f Europe Convent ion . 
O n the Spanish Bill, cf. A. Pérez Luño, «La incorporac ión del Conven io Eu
ropeo sobre la pro tecc ión de datos personales al o rdenamiento jur íd ico es
pañol», Informática y Derecho, no. 17 (1989), pp. 29-43. (For a general com-
parative review, cf. Co l in Bennett, Regulating Privacy : Data Protection and Public 
Poíicy in Europe and the United States, London, 1992) O f course, w e cannot 
discuss here the Constitut/ono/ Law foundations. I wi l l just ment ion , as back-
ground reference, that recent post-author i tar ian Const i tu t ions have more 
adequate provisions contemplat ing new technological challenges t o privacy 
(e.g. A r t . 18 o f the Spanish Const i tu t ion , A r t . 19 o f the Greek Cons t i tu t ion , 
A r t s . 33-35 o f Portuguese Const i tu t ion) than o lder Const i tu t iona l provisions 
pro tec t ing privacy, f r o m Nord i c democracies t o post 2nd w o r l d wa r (Ger-
many, Italy): cf. also A. Pérez Luño on that: «La pro tecc ión de la int imidad 
f rente a la informática en la Const i tuc ión española de 1978», ReWsto de £stu-
dios Políticos, 1979, no. 9, pp. 59 ff. For the classical discussion on «Conf iden-
t ial i ty» cf. Winslade, pp. 194-2010 in W . Reich, ed. Encyclopedia o f Bioethics 
NY , Macmillan on 1978. I th ink Prof. Fletcher, w h o is here w i t h us, is prepa-
ring a second edi t ion o f the Encyclopedia. W e look f o rwa rd t o wha t he wi l l 
say on «Conf ident ia l i ty». 

9 Cf. J.P. Jacqué, «Liberté d ' in format ion» (p. 309 ff.) and G. Knaub, «Protec
t i on des données» (p. 365 ff.), and the Commen ta ry by B. Loder (413 ff.) in 
A . Cassesse e t al. Humon Rights and the European Community: The Substantive 
Law, Baden-Baden 1991 (vol . III, N o m o s Verlag). I presented a summary of 
those European standards in my art icle: «Conf ident ia l i ty» fo r Fundación BBV, 
Humon Genome Project Ethics (Madr id 1992), 287 ff., in part icular p. 291-92. 
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data c o n c e r n i n g hea l th o r sexual l ife o r o t h e r sensi t ive i n f o r m a -
t i o n , t o c o n t r o l d i sc losure t o t h i r d par t ies , t o enhance r igh t o f 
access and t o encourage pro fess iona l codes o f c o n d u c t l 0 . 

H o w e v e r , even In cases w h e r e ex is t ing legis lat ion w i t h high levéis 
o f data p r o t e c t l o n is f o r m a l l y respec ted , med ica l con f iden t ia l i t y 
can be v i o l a ted , as a r e c e n t case in France has s h o w n : a Paris 
l a b o r a t o r y had t o suspend a s tudy i n t o ch i l d ren b o r n by ar t i f ic ia l 
i nsemina t i on using a n o n y m o u s d o n o r s , w h i c h had been a p p r o v e d 
by an eth ics c o m m i t t e e headed by Prof . C h a n g e u x (h imse l f C h a i r -
man o f t h e French nat iona l e th ics c o m m i t t e e ) . Bu t a f u r t h e r i n -
q u i r y judged t h a t by t r a n s m i t t i n g t h e ñames o f t h e ch i l d ren , and 
also o f t h e d o n o r s , w i t h o u t t h e i r consen t , t o researchers , na t iona l 
legis lat ion had been in f r inged " . 

Finally, t h e C o u n c i l o f Eu rope , a lways act ive a t h e f o r e f r o n t o f 
h u m a n r igh ts , is n o w p repa r i ng a d ra f t R e c o m m e n d a t i o n o n t h e 
p r o t e c t i o n o f medica l data. Th is raises s o m e c o n c e r n in its p r e -
sen t d ra f t ing , as w e w i l l see. It makes i m p o r t a n t po in t s , such as 
s ta t ing t h a t «any ind iv idual shou ld be en t i t l ed t o e x p e c t t h a t his 
gene t i c data a re n o t d isc losed o u t s i d e his genet ic l ine» (Pr inc ip ie 
13.1). (In t h e d ra f t B ioe th ics C o n v e n t i o n , th is has been changed 

t o «his o r h e r fami ly») . T h e d ra f t R e c o m m e n d a t i o n also ex tends 
t h e p r i nc ip ie o f f r ee i n f o r m e d c o n s e n t f o r diagnosis, t h e r a p e u t h i c 
and p r e v e n t i v e pu rposes ; and i t r equ i res « a p p r o p r i a t e safeguards» 
t o p rocess ing o f genet ic data f o r o t h e r pu rposes , such as c r im ina l 
o f fences. In par t i cu la r , h o w e v e r . Pr inc ip ie 13.10 states t h a t «ge
net ic data may on l y be co l l ec ted and p rocessed f o r pu rposes such 
as e m p l o y m e n t and insurance if t h e data sub jec t has g iven his 
c o n s e n t and as far as this is not prohibi ted by domestic law». In fact , 
o n e c o u l d w o n d e r w h e t h e r t h e C o u n c i l o f Eu rope w i t h such a 
p r o v i s i ó n , is n o t o p e n i n g t h e w a y t o nat iona l c o n t r a c t u a l t r e n d s 
w h i c h w o u l d t h e n e x t e n d f r ee m o v e m e n t o f genet ic I n f o r m a t i o n 
in t h e e c o n o m i c sec to rs , t h e r e f o r e ser ious ly e r o d i n g t h e scope 
o f t h e t r a d i t i o n a l con f iden t ia l i t y safeguards. If t h a t w e r e t h e case, 
t h e adap ta t i on t o t echno log i ca l p rogress w o u l d have m e a n t a 
m a r k e d s tep back f r o m classical p r ivacy p r o t e c t i o n . 

In c o n c l u s i ó n , a f te r s o m e t i m e o f publ ic deba te , and even if sig-
n i f icant In te rna t iona l I ns t r umen ts a re being d ra f t ed , o n e c a n n o t 
be so su re t h a t t h e e th ica l , social and legal aspects o f t h e human 
g e n o m e p r o g r a m m e w i l l in p rac t i ce mean a real p rog ress o f per 
sonal a u t o n o m y and f undamen ta l l iber t ies , a t least h e r e in Eu rope . 

10 The modi f ied proposal, together w i t h the initial tex t , has been published 
in the £C OfficialJournal, no. C 3 1 ! , 27 Nov . 1992, pp. 30-61 . 
11 Cf. Nature, 361, p. 102, 14-1-1993. However , the French C o m i t é Consul -
tat i f Nat ional d'Éthique had given a well-balanced opin ión on genetic tests, 
family studies and data banks on 24 June 1991, underly ing the rights t o privacy 
and confidential i ty. 
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In t h e research and cl inical fields w e have cer ta in ly i m p o r t a n t 
safeguards t h r o u g h eth ics c o m m i t t e e s and pro fess iona l codes o f 
conduc t s . Bu t i t c o u l d also be helpfu l if l awyers and l a w m a k e r s 
p layed a pos i t i ve r o l e in defence o f human r ights c o n c e r n i n g t h e 
chal lenges o f n e w techno log ies , in pa r t i cu la r in t h e pr ivacy and 
data p r o t e c t i o n área. 
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introduction 

Q u i t e poss ib ly t h e t w o m o s t unse t t i i ng scient i f ic r e v o l u t i o n s o f 
th is c e n t u r y have been in nuc lear physics and w h a t is t o d a y 
k n o w n as t h e H u m a n G e n o m e Pro jec t . A n ini t ial w o r k s h o p o n 
i n te rna t i ona l c o o p e r a t i o n f o r t h e H u m a n G e n o m e P r o j e c t t o o k 
place in Valenc ia f r o m O c t o b e r 2 4 t h t o 2 6 t h 1988. A second 
w o r k s h o p o n t h e same ques t i on ( r e f e r r i ng t o e th ica l aspects o f 
t h e p r o j e c t ) was he ld in Valenc ia in N o v e m b e r 1990. T h e legal 
aspects w e r e l i kewise dea l t w i t h in C o i m b r a , Por tuga l in June 
1992. T h e dec la ra t i on o f p r inc ip ies d ra f ted in t h e second w o r k s 
h o p inc luded t h e f o l l o w i n g : 

«7. A s a general pr inc ip ie, genet ic In fo rmat ion a b o u t an individual 
should be ascerta ined o r disclosed on ly w i t h au thor i za t ion f r o m the 
individual o r his o r her legal representat ive. A n y except ions t o this 
pr inc ip ie requ i re s t r ong ethical and legal just i f icat ion. 

8. W e agree t h a t somat ic cel l gene t h e r a p y may be used f o r t h e 
t r e a t m e n t o f specif ic human diseases. G e r m - l i n e gene t h e r a p y 

Keynote address. 
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faces techn ica l obstac les and does n o t c o m m a n d eth ica l c o n s e n -
sus. W e e n d o r s e f u r t h e r d iscussion o f t h e techn ica l , med ica l , and 
social issues o n th is t op i c .» 

In his i n t r o d u c t i o n t o t h e v o l u m e pub l ished by t h e Fundac ión BBV 
o n t h e second w o r k s h o p , Santiago Gr iso l ía states t h e f o l l o w i n g : 

« A s t r o n g in f luence leading t o t h e es tab l i shment o f th is i n te rd i s -
c ip l inary mee t i ng was t h e c o n c e r n exp ressed by many t h a t b i o -
medica l invest iga tors m igh t e n c o u n t e r t h e same p r o b l e m s suffe-
r e d by nuc lear physicists a f te r W o r l d W a r II . Many inves t iga tors 
w h o w o r k e d o n nuc lear f iss ion, and t h e r e f o r e w i t h t h e a t o m i c 
b o m b , man i fes ted a f t e r w a r d s t h e i r r e g r e t at having pa r t i c ipa ted 
and , above al l , r esen ted t h e i m p o s e d c o m m i t m e n t t o secrecy 
w h i c h den ied t h e m f rank and o p e n discussion o f t h e i r w o r k . 
A n o t h e r i m p o r t a n t reason f o r t h e w o r k s h o p was t h e h is to r i ca l 
fac t t h a t t h e r e w e r e s o m e scient ists in t h e past w h o deve loped 
and c o n d u c t e d p r o g r a m m e s in eugenics. Th is has d a r k e n e d gene-
t ic research and is a f a c t o r leading s o m e c o u n t r i e s and ce r ta in 
g r o u p s t o fear genet ic research . 

C e r t a i n l y t h e r e a re ser ious d o u b t s a b o u t leaving human genet ics 
in t h e hands o f a scient i f ic é l i te . Such fears a re especial ly s t r o n g 
in G e r m a n y , as has been s ta ted by many, a l though many m o r e 
have actual ly had i t in m i n d . S o m e o n e has said - I be l ieve i t was 
t h e a s t r o n o m e r H o y l e , and I h o p e he was j o k i n g - t h a t in a f e w 
years w e w i l l see t h e nuc lear physicists f r ee and t h e genet ic i n 
ves t iga to rs beh ind bars.» 

W e m u s t be p r e p a r e d f o r t h e p r o b l e m s raised by t h e use o f 
genet ic I n f o r m a t i o n . Emp loyers , pe rsonne l d i r e c t o r s and Insuran 
ce compan ies cou ld d isc r imína te against t h o s e w h o s e genet ic cha-
rac te r is t i cs make t h e m suscept ib le t o ce r ta in diseases, p r e m a t u r e 
dea th o r disabi l i ty. W i t h o u t d o u b t t h e r e is a po ten t i a l con f l i c t 
a m o n g indiv idual in te res ts and t h o s e o f soc ie ty . W e m u s t n o t 
f o rge t , h o w e v e r , t h a t n o o n e chooses t h e i r genes and t h a t t h e 
I n f o r m a t i o n t h e y fu rn i sh must be confidentiaí. N o o n e shou ld be 
genet ica l ly t es ted without his consent and t h e I n f o r m a t i o n o b t a i n e d 
musí not be released to others w i t h o u t t h e o w n e r ' s pe rm iss ion , 
unless necessary t o avo id h a r m t o o t h e r peop le . « A l l these as
pec ts» , Gr i so l ía c o n c l u d e d , « w e r e discussed du r i n g th is second 
w o r k s h o p , w h i c h o r i g ina ted t h e II D e c l a r a t i o n o f Valencia.» 

N o o n e shou ld be su rp r i sed t h a t t h e sub jec t evokes keen i n te res t 
f r o m ju r is ts . K e e p in m i n d t h a t i t is associated w i t h eugenics and 
racial hygiene, t h o u g h t h a t means o v e r r u l i n g ind iv idual dec is ions 
o n having ch i l d ren and choos ing a pa r tne r , and, even , in t h e Naz i 
genoc ide , sacr i f ic ing t h e r i gh t t o l i fe. 
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Specif ic issues a re ra ised o n t h e legal t e r r a i n : c o u l d j o b candidates 
o r po ten t i a l insureds be ob l iged t o p resen t t h e i r genet ic map? Is 
th is an invas ión o f pr ivacy? Insurance compan ies a l ready r e q u i r e 
a p r e l i m i n a r y med ica l e x a m i n a t i o n and a large pa r t o f pe rsonne l 
se lec t ion tes ts invade pr ivacy. T h e A lca lá de Hena res munic ipa l 
g o v e r n m e n t in a r e c e n t ques t i onna i re q u e r i e d j o b appl icants as 
t o t h e i r sexual behav iou r ( inc identa l ly , a chal lenge t o th is p rac t i ce 
was f i led and uphe ld ) . C o u l d a person 's genet ic map be inves t i -
gated in t h e p rocess o f invest igat ing a c r ime? 

Scientific state of the question 

W h e n m o r e than t w o cen tu r i es ago (1789) T . R o b e r t Ma l thus 
a n n o u n c e d t h e so-ca l led «b lack t h e o r e m » o n t h e clash b e t w e e n 
f o o d r e s o u r c e s gene ra ted o n ea r t h and human l t y ' s p rog ress ive 
g r o w t h , a t r e m e n d o u s p r o b l e m was ra ised. Mal thus 's p r o p o s e d 
s o l u t i o n was o f c o u r s e «eth ica l abs t inence» , b u t d iscover ies made 
since t h a t t i m e have p r o v i d e d eth ica l ly and legally c o n t r o v e r s i a l 
s o l u t l o n s . A t t h e ind iv idua l level t h e r e is a b o r t i o n f o r soc io -
e c o n o m i c reasons; a t t h e soc ie ta l level , t h e s te r i l i za t ion campaigns 
« f o r c e d o r v o l u n t a r y » c u r r e n t l y u n d e r w a y in many c o u n t r i e s ; 
f r o m t h e rac is t s tandpo in t , b l o o d p u r i t y laws and eugenic t h e o r i e s 
o n t h e p r o t e c t i o n o f t h e race o r species. Vog t ' s b o o k Path to 
Perdition was t rans la ted i n t o Spanish in 1950. Its cen t ra l idea was 
t h a t t h e hunger su f fered by many g r o u p s o f peop le is a conse -
quence o f t h e ear th ' s scarc i ty ( l o w p r o d u c t i o n ) and o f t h e human 
race's u n c u r b e d r e p r o d u c t i v e appe t i t e . H is p r o p o s e d s o l u t i o n was 
r i g o r o u s b i r t h c o n t r o l , a l l ow ing t h e i n f i rm and w e a k t o d ie , t hus 
d is lodg ing t h e excess p o p u l a t i o n s t rugg l ing t o bare ly surv ive t o 
t h e benef i t o f t h e «pr i v i l eged spec ta to r s» . T h e w o r l d , in s h o r t , 
w o u l d be f o r guests o f ce r ta in s tand ing and n o t s o m e c r o w d e d , 
j os t l i ng s t r e e t fa i r f o r e v e r y o n e . Some have said t h a t V o g t shou ld 
have a place in t h e ga l lery o f enemies o f human i t y . 

Since t h e n advances in b i o t e c h n o l o g y has made «eth ica l abs t inen
ce» a s o l u t i o n f o r t h o s e w h o s e consc iences saw m o r a l o r r e l i -
g ious p r o b l e m s in o t h e r m e t h o d s . Th is advance can be br ie f ly 
d i v ided i n t o t h e f o l l o w i n g stages: I ) ar t i f ic ia l i nsem ina t i on ; 2) e m -
b r y o n i c t ransp lan ts ; 3) in vitro fe r t i l i za t i on and 4 ) genet ic man ipu -
la t ion . A s long as these techn iques w e r e used w i t h animáis, so -
c ie ty accep ted t h e m w i t h ce r ta in g ra t i f i ca t i on t h e y c o u l d be t h e 
s o l u t i o n t o t h e p r o b l e m o f mu l t i p l y ing f o o d resou rces f o r g r o w i n g 
popu la t i ons . T h e p r o b l e m , obv ious ly , has been w h e n these t e c h n i 
ques have been appl ied t o human p r o c r e a t i o n ' : 

1 Pérez y Pérez, Félix: «El fascinante avance de las biotecnologías en rep ro 
ducción animal» [The fascinating advance of biotechnologies in animal rep ro -
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a) A r t i f i c i a l i nsemina t i on o f d o m e s t i c animáis began in 1779 w i t h 
t h e invest igat ions ca r r i ed o u t by A b b o t Spallanzani o f t h e 
Pavía A t h e n a e u m . Encouraged by t h e success o f ar t i f ic ia l i n 
sem ina t i on in f l o w e r s and f ish, he e x p e r i m e n t e d w i t h f e r t i l i -
z ing a fema le d o g in heat w i t h semen f r o m a male canine. 
T h e fema le was successful ly fe r t i l i zed and b o r e a l i t t e r o f 
n o r m a l puppies bear ing resemblance t o t h e i r p r o g e n i t o r s . 
Since t h e n ar t i f ic ia l i nsemina t i on has evo l ved in t h r e e d i f fe-
ren t , c o m p l e m e n t a r y áreas: semen c o l l e c t i o n m e t h o d s , in vitro 
semen p r e s e r v a t i o n techn iques and techn iques f o r fecunda
r o n (gamet i za t ion ) in t h e female . In r e c e n t years , ar t i f ic ia l 
i nsemina t ion has been t h e s tandard sys tem f o r mu l t i p l i ca t i on 
and r e p r o d u c t i o n o f t h e bov ine p o p u l a t i o n . N o w , as f r o m 
1990 ar t i f ic ia l i nsemina t ion began t o y ie ld its p lace t o in vitro 

f e r t i l i za t i on and e m b r y o t ransp lan t m e t h o d s . 

b) W a l t e r Heape o f England is c i t ed as t h e f i r s t t o p e r f o r m an 
e m b r y o t r ansp lan t in 1890. H e e x t r a c t e d fe r t i l i zed eggs f r o m 
female rabb i ts and sheep a f e w days a f te r c o p u l a t i o n and 
immed ia te l y imp lan ted t h e m in females o f t h e same species. 
A s P ro fesso r Fél ix Pérez has said, t o d a y « e m b r y o t ransp lan ts 
and ar t i f ic ia l i nsemina t i on r e p r e s e n t a s ta r t i ng p o i n t f o r ge
net ic man ipu la t i on in t h e serv ice o f l i ves tock i m p r o v e m e n t 
and se lec t ion t h r o u g h ped ig ree tes ts» . 

c) In vitro f ecunda t i on t e c h n o l o g y dates back t o 1951 and t h e 
research w o r k o f Chang , w h o ach ieved t h e f i r s t successful 
f e cunda t i on w i t h rabb i ts in 1959. Cu r i ous l y , t h e t e c h n o l o g y 
f o r in vitro p r o d u c t i o n o f animal e m b r y o s t r a i l ed advances in 
human med ic ine . Th is t endency , h o w e v e r , has been i n v e r t e d 
t o a g rea t e x t e n t in r e c e n t years . Bu t t h e news o f t h e f i r s t 
human be ing conce i ved o u t s i d e t h e m o t h e r ' s w o m b (ec toge -
nesis), w h i c h head l ined newspapers o n June 2 6 t h 1976, r e -
p resen ted t h e s ta r t o f t h e r e v o l u t i o n w e are e x p e r i e n c i n g 
t oday , and o f t h e need t o re -eva lua te t h e f o u n d a t i o n s o f a 
g o o d many legal p r inc ip ies : h o m o l o g o u s o r h e t e r o l o g o u s ar
t i f i c i a l i n s e m i n a t i o n , r e n t e d w o m b s , in v i t ro f e r t i l i z a t i o n , 
genet ic man ipu la t i on , and so o n , raise m o r a l and re l ig ious, as 
w e l l as legal, issues. 

d) R e p r o d u c t i o n b i o t e c h n o l o g y is c u r r e n t l y f ocused o n t h e p r o -
mis ing f ie ld o f genet ic man ipu la t i on . M i c r o s u r g e r y app l ied t o 
gametes and b lastocysts can p r o d u c e ident ica l an imáis. T o d a y 
c lon ing is a rea l i ty . Th is is k n o w n as «genet ic eng ineer ing» , 
w h o s e u t m o s t a m b i t i o n thus far has been t h e p r o d u c t i o n o f 

duct ion ] ; Address upon enter ing the Nat ional Royal Academy o f Medicine, 
Madr id, 1970. The summary included in this paper is taken f r o m the data 
contained in this interest ing w o r k . 
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t ransgen ic o r ar t i f ic ia l animáis. And rogenes i s and gynogenesis 
a re possib i l i t ies w h i c h , using male and fema le genet ic ma te r ia l , 
respect ive ly , a l l o w us t o ob ta in exac t - copy animáis. T h e o u t -
l o o k is unset t l ing . A s W a l t e r G i l b e r t 2 has said: « T h e D N A 
sequence o f a g e n o m e gives us i n f o r m a t i o n a b o u t t h e genes 
o f t h e o rgan ism. T h e goal o f t h e g e n o m e p r o j e c t is t o w o r k 
o u t all t h e genes o f t h e v e r y s imples t o rgan isms, t h e m o r e 
c o m p l i c a t e d ones t h a t w e s tudy as mode ls , and t h e genes o f 
o u r o w n bod ies [...] T h e r e w i l l c o m e a m o m e n t , s o m e t i m e 
in t h e n e x t f ive o r t e n years, w h e n t h e w o r l d real izes t h a t 
t h e r e is s o m e t r u t h in t h e s t a t e m e n t t h a t w e can have a 
h u m a n being o n a c o m p a c t disc. T h a t is go ing t o be a ph i l o -
sophica l s h o c k [...] A s sc ient is ts, o f cou rse , w e have had t o 
learn t o l ive o v e r t h e years w i t h t h e fact t h a t o u r bod ies 
have a genet ic d i c t a t i o n , t h a t m u c h o f o u r s t r u c t u r e and 
behav iou r is t h e p r o d u c t o f genes i nhe r i t ed f r o m o u r paren ts . 
T h e w o r l d does n o t y e t l ive w i t h th is rea l i za t ion . T h e w o r l d 
w i l l have t o fight o f f succumb ing t o a sha l low genet ic d e t e r -
m i n i s m , « m y genes made m e d o i t » , and also m u s t f ind a 
balance b e t w e e n genes as s t r u c t u r a l d e t e r m i n a n t s o f t h e i n -
d iv idual 's b o d y and bra in and o u r ideas o f m i n d , l i be r t y , self-
d e t e r m i n a t i o n , and ind iv idual w o r t h » . 

T h e misgivings a r o u s e d by t h e app l i ca t ion o f these m e t h o d s in 
human beings shou ld n o t be a cause f o r w o n d e r m e n t . Indeed, any 
o t h e r r eac t i on w o u l d be surpr is ing . A s f o r t h e Ca tho l i c C h u r c h , 
Pope Pius X I I , in his 1949 address t o t h e In te rna t iona l Congress 
o f Ca tho l i c Physicians, s ta ted « T h e act ive e l e m e n t o f f ecunda t i on 
m u s t neve r be p r o c u r e d i l l ic i t ly t h r o u g h unnaturai ac ts». In 1951 
he w o u l d repea t : « M a n c a n n o t eth ica l ly d ispose, assign o r t r ans fe r 
his gamet i c c o m p o n e n t s » . A r t i f i c ia l i nsemina t ion ou t s i de m a t r i -
m o n y , w h i c h has been especial ly c o n d e m n e d by t h e C h u r c h , is a 
w i d e s p r e a d p rac t i ce nonethe less . In t h e U n i t e d States (Geo rg ia 
and O k l a h o m a ) h e t e r o l o g o u s ar t i f ic ia l i nsemina t i on is a l l ow ed 
w i t h t h e w r i t t e n c o n s e n t o f t h e husband. In o t h e r states ( N e w 
Y o r k ) i t is c o n s i d e r e d c o n t r a r y t o publ ic po l i cy and morá i s . 

T h e Va t i can ' s I n s t r u c t i o n o n t h e s e p r o b l e m s , la rge ly i n s p i r e d 
by C a r d i n a l Ra tz inge r , can be s u m m a r i z e d as f o l l o w s : T h e c iv i l 
l a w shall n o t a u t h o r i z e a r t i f i c ia l p r o c r e a t i o n m e t h o d s w h i c h 
g ive t o t h i r d p e r s o n s ( d o c t o r s , b i o l og i s t s , e c o n o m i c o r g o v e r n -
m e n t p o w e r s ) t h a t w h i c h is t h e exc lus i ve r i g h t o f spouses , and 
shal l n o t legal ize t h e o b t a i n i n g o f game tes f r o m p e r s o n s w h o 
a r e n o t l eg i t ima te l y j o i n e d in w e d l o c k , o r e m b r y o , s p e r m o r 
o v o c y t e banks . 

2 Gi lbert , W : «Sequencing the Human Genome: Cu r ren t State», Human Ge
nome Project Ethics, Fundación BBV, 1991, pp. 45 and ff. 
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It shou ld be p o i n t e d o u t t h a t t h e pos i t i on o f o t h e r Chr i s t i an 
C h u r c h e s , a l though perhaps less dogmat i c , is s o m e w h a t s imi lar t o 
t h a t o f t h e Ca tho l i c C h u r c h . J .L S to t t s has s u m m a r i z e d t h e v i e w -
p o i n t o f t h e W o r l d C o u n c i l o f C h u r c h e s as f o l l o w s : t h e o r g a n i -
za t ion i) calis f o r « t h e p r o h i b i t i o n o f genet ic tes t i ng f o r sex se-
l ec t i on , and w a r n s against t h e po ten t i a l use o f genet ic tes t ing f o r 
o t h e r f o r m s o f i n vo l un ta r y social eng ineer ing» ; ii) « d r a w s a t t e n -
t i o n t o ways in w h i c h k n o w l e d g e o f an indiv idual 's genet ic m a k e -
up can be, and in s o m e cases, is being abused by b e c o m i n g t h e 
basis f o r unfa i r d i sc r im ina t i on , f o r examp le , in w o r k , hea l th ca re , 
Insurance and e d u c a t i o n » ; iii) «s t resses t h e need f o r pas to ra l 
counse l l ing f o r indiv iduáis faced w i t h d i f f icu l t r e p r o d u c t i v e cho ices 
as w e i l as persona l and fami iy dec is ions resu l t i ng f r o m genet ic 
i n f o r m a t i o n c o n c e r n i n g themse lves o r o t h e r s » ; iv) « p r o p o s e s a 
ban o n e x p e r i m e n t s invo lv ing genet ic eng ineer ing o f t h e human 
g e r m l ine»; v) «advises g o v e r n m e n t s t o p r o h i b i t e m b r y o research , 
w i t h any e x p e r i m e n t s , and if agreed, on l y u n d e r we l l - de f i ned c o n -
d i t i ons» ; and vi) «urges t h e sw i f t a d o p t i o n o f s t r i c t I n te rna t iona l 
c o n t r o l o n t h e re léase o f genet ica l ly eng inee red o rgan isms i n t o 
t h e e n v i r o n m e n t » 3 . 

T h e Jewish fa i th ho lds t o t h e same pr inc ip ies : i) « G e n e t i c i n t e r -
v e n t i o n in " G o d ' s c r e a t i o n " is an a r r o g a n t human act . Us ing gene 
t h e r a p y is "p iay ing G o d " and shou ld n o t be p rac t i sed» ; ii) « T h e 
techn iques o f genet ic man ipu la t i on can po ten t i a l l y be misused t o 
h a r m and t o damage c r e a t i o n . They , t h e r e f o r e , shou ld n o t be 
deve loped a t all» 4. 

A n d f inal ly, as f o r t h e Islamic o u t l o o k , t ak ing t h e c o m m a n d m e n t s 
o f t h e K o r a n as t h e i r basis «Is lamic theo log ians ca tegor ica l ly r e -
j e c t any f o r m o f ar t i f ic ia l r e p r o d u c t i o n t h a t uses t h e s p e r m o f a 
d o n o r w h o is n o t t h e husband, as l i kewise any t h a t br ings a b o u t 
t h e d e s t r u c t i o n o f t h e e m b r y o . Mus l im mora l i s t s [...] s u p p o r t a 
m o r a t o r i u m o n genet ic eng ineer ing and ar t i f ic ia l r e p r o d u c t i o n as 
appl ied t o m a n » 5 . 

But t h e qualms and misgivings d o n o t on ly emerge f r o m the re l i -
g ious rea lm. Hans Mar t i n Sass has descr ibed t ha t in Germany , « w i t h 
t h e h is tor ica l an teceden t o f Naz i ism and unde r p ressure f r o m 
s t r o n g , so-cal led " a l t e r n a t i v e " g roups , G e r m á n scient i f ic po l i cy 
t h o u g h t i t was i m p o r t a n t t o c o m e t o a publ ic ag reement on t h e 
legal and ethical impl icat ions o f t h e appl icat ion t o peop le o f genet ic 

3 Stotts, J.L: «Protestantism and the Human Genome Project», ibid, pp. 149-
150. 
4 Aviv, Haim: «Ethical At t i tudes of a Jewish Scientist w i t h Regard t o Genetic 
In tervent ion», Ibid, p. 139. 
5 Guessous, Azeddine: «Art i f icial Reproduct ion: A n Islamic Point of V iew», 
Ibid, p. 129. 
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t echno logy» 6. As a resul t , «prevent iva medic ine w i t h eugenic a ims» 
is re jec ted in favour o f «specific vigi lance in precise áreas of use 
and abuse», such as prenatal diagnosis, emp loymen t - r e l a ted diag-
nost ic test ing, civil and cr iminal law cases, data p r o t e c t i o n and p r i -
vacy. T h e f i rs t ve rs ión o f t h e p r o p o s e d European C o m m u n i t y d i -
rec t i ve o n prevent ive medic ine t o u c h e d off «a s t o r m y debate in t h e 
federa l par l iament». T h e f o l l ow ing paragraph was par t icu lar ly c o n 
t rovers ia ! : «Prevent ive medic ine seeks t o p r o t e c t individuáis f r o m 
t h e kinds o f illnesses t o w h i c h t hey are genetical ly m o s t vu lnerab le 
and, w h e r e appropr ia te , t o p reven t t he t ransmiss ion o f t h e genet ic 
susceptibi l i t ies t o t h e n e x t genera t ion» . 

T h e a l t e rna t i ve p l a t f o r m , s t rong ly ant icap i ta l is t in o u t l o o k , p r e -
v e n t e d t h e Aus t ra l i an b ioe th i c i s t Pe ter Singer f r o m par t i c ipa t ing 
in con fe rences he had been inv i ted t o a t t e n d in G e r m a n y in 1989. 
«Singer, in o n e o f his b o o k s , had discussed act ive euthanasia o f 
severe ly de fec ted n e w b o r n s » . T h e deba te gave r ise t o a gegen 
Gen und Repro campaign and t h e annual m e e t i n g o f t h e G e r m á n 
Soc ie ty f o r A n t h r o p o l o g y and H u m a n Gene t i c s was cal led o f f 
because o f t h r e a t s f r o m a l te rna t i ve g roups . A l s o in 1989 t h e 
B o c h u m C e n t r e f o r Med ica l Ethics o rgan ized an i n te rna t i ona l 
w o r k s h o p , w h i c h t h e local P r o t e s t a n t s t u d e n t un ión t h r e a t e n e d 
t o d i s rup t , t h o u g h t h e y eventua l ly accep ted t h e i nv i t a t i on t o par 
t i c ípa te in t h e discussions. T h e y a rgued t h a t any d iscussion o f 
genet ics was necessar i ly a d iscuss ion o f eugenics, t h a t is, t o just i fy 
and p r o m o t e eugenics. 

O n e s t u d e n t s p o k e s p e r s o n dec la red : « I t is m a n d a t o r y t o p r e v e n t , 
t h a t u n d e r t h e c loak o f t o l e r a n c e , d e m o c r a c y , and l ibera l ism, s t ra -
tegies o f ann ih i la t ion can be d iscussed. Th is is t h e reason t h a t w e 
w i l l p r e v e n t t h e B o c h u m congress» . In his rep ly t o t h e a l te rna t i ve 
g r o u p s Sass has s ta ted : « I r r a t i ona l and ideo lóg ica ! o u t r i g h t and 
genera l refusal o f H u m a n G e n o m e Pro jec ts is a chal lenge n o t on l y 
t o t h e fabr ic o f a soc ie ty based o n c o m m u n i c a t i o n , d ia logue and 
mu tua l l y shared valúes, b u t also a chal lenge f o r t h e pro fess iona l 
c o m m u n i t y o f sc ient is ts , physicians, and b ioe th ic is ts and t h e i r p r o 
fessional e thos . In a rgu ing w i t h these g r o u p s , m o r e is at s take 
t h a n academic f r e e d o m and f r e e d o m o f speech. W e need unde r -
s tanding, pa t ience and endu rance in n o t r e n o u n c i n g c o m m u n i c a 
t i o n w i t h t h o s e w h o d i s t r us t all estab l ished f o r m s o f c o m m u n i c a 
t i o n and d ia logue, w h o f ind secur i t y in in te rna l e m i g r a t i o n and in 
re fus ing c o m m u n i c a t i o n , w h o p re fe r v io lence o v e r d ia logue, c o n -
f l i c t o v e r c o m m u n i c a t i o n » 7. 

In July 1990 t h e G e r m á n G e n e t i c Engineer ing A c t (Gengesetz ) 
t o o k ef fect , con ta in ing f ive p rov i s ions re la t ing t o th is issue and 

6 Sass, Hans Mart in : «A Germán Point of V iew», Ibid, pp. 73 and ff. 
7 Ibid, p. 79. 
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c o m p l e t i n g t h e r e c o m m e n d a t i o n s w h i c h had been made by t h e 
g o v e r n m e n t g r o u p , assur ing p r o t e c t i o n against t h e hsks and ha-
zards caused by r e c o m b i n a n t nucle ic acids c o n s t r u c t e d in vivo. 

It is also w o r t h p o i n t i n g o u t t h e misgivings p r o d u c e d in t h e pu re l y 
academic and d o c t r i n a l f ie ld . J. Dav id Smi th has r e m i n d e d us o f 
t h e « lesson o f C a r r i e Buck»8 . In 1927 a y o u n g w o m a n named 
C a r r i e Buck was s ter i l i zed w i t h o u t h e r consen t . She was t h e f i r s t 
p e r s o n s u b m i t t e d t o th is t y p e o f su rge ry u n d e r t h e a u t h o r i t y o f 
a V i rg in ia law. T o t h e de fenders o f th is law she seemed t o be t h e 
ideal p e r s o n f o r t es t i ng t h e law. H e r m o t h e r was men ta l l y de f i -
c ien t , C a r r i e was menta l l y r e t a r d e d , and he r daugh te r l i kewise 
s h o w e d signs o f feeb lemindedness . Th is d e m o n s t r a t i o n o f genet ic 
t r ansm iss ion jus t i f ied t h e law's cons t i t u t i ona l i t y , and t h e S u p r e m e 
C o u r t so judged in t h e case w h i c h carne t o be k n o w n as Buck v 
Bel l . D e l i v e r i n g t h e S u p r e m e C o u r t ' s m a j o r i t y o p i n i ó n , Just ice 
O l i v e r W e n d e l l H o l m e s w r o t e : 

« W e have seen m o r e t han o n c e t h a t t h e publ ic w e l f a r e may cali 
u p o n t h e bes t c i t izens f o r t h e i r l ives. I t w o u l d be s t range if i t 
c o u l d n o t cali u p o n t h o s e w h o a l ready sap t h e s t reng th o f t h e 
s tate f o r t hese lesser sacri f ices, o f t e n fe l t t o be m u c h by t h o s e 
c o n c e r n e d , in o r d e r t o p r e v e n t o u r be ing s w a m p e d w i t h i n c o m -
pe tence . It is b e t t e r f o r all t h e w o r l d , if instead o f w a i t i n g t o 
e x e c u t e degene ra te o f fspr ing f o r c r i m e , o r t o le t t h e m s tarve f o r 
t h e i r imbec i l i t y , soc ie ty can p r e v e n t t h o s e w h o are mani fes t ly 
un f i t f r o m c o n t i n u i n g t h e i r k i nd . T h e p r inc ip ie t h a t sustains c o m -
p u l s o r y vacc ina t ion is b r o a d enough t o c o v e r c u t t i n g t h e Fal lopian 
tubes. . .» . 

T h e C a r r i e Buck case was f o l l o w e d by thousands o f o t h e r s . T h e 
V i rg in ia law became a m o d e l f o r t h e laws o f o t h e r s tates: a c o n -
servat ive es t íma te is t h a t 50 ,000 peop ie w e r e s te r i l i zed in t h e 
U n i t e d States. I t m u s t also be a d m i t t e d t h a t th is l aw was t h e 
m o d e l used by t h e Naz i racial hygiene p r o g r a m m e . O n July I 4 t h 
1933 t h e G e r m á n Ster i l i za t ion A c t was m o d e l l e d o n t h e V i rg in ia 
law. I t is es t ima ted t h a t b e t w e e n 1933 and 1945, t w o m i l l i on 
peop le w e r e dec la red de fec t i ve and w e r e s te r i l i zed by t h e Naz is . 
It is c u r i o u s t h a t w h e n O t t o H o f f m a n , a high rank ing SS of f icer , 
appeared in t h e w a r c r imes t r ia l in N u r e m b e r g , his counse l a r -
gued his i nnocence by recal l ing t h e d o c t r i n e set d o w n by U n i t e d 
States S u p r e m e C o u r t Just ice H o l m e s in 1927. La te r invest igat ions 
d e m o n s t r a t e d t h a t t h e ev idence w h i c h led t o C a r r i e Buck 's s te 
r i l i za t ion was gross ly inaccura te . T h e daugh te r said t o r e p r e s e n t 
« t h e t h i r d g e n e r a t i o n o f imbéc i les» g r e w up t o be «an a t t r ac t i ve 
ch i ld w h o was an h o n o u r ro l l s t u d e n t » . C a r r i e was p a r o l e d a f te r 

8 Smith, J. David: «Biológica! De te rmin ism and the Concep t of Social Respon-
sibility: The Lesson of Carr ie Buck», ibid, pp. 157 and ff. 
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h e r s te r i l i za t ion and sent t o a m o u n t a i n vi l lage, w h e r e she m a r r i e d 
t h e d e p u t y sher i f f and led a p r o d u c t i v e and respec tab le l i fe. 
Echoing Dav id Smi th 's conc lus ión t o his a c c o u n t o f t h e case, i t is 
n o t t r u e t h a t human life can be r e d u c e d t o b io logy and t h a t 
human ins t i t u t i ons can be b e t t e r gu ided by t h e real i t ies o f b i o l o -
gical d e t e r m i n i s m . 

Legal íssues: the solutíon under Spanísh law 

I. L e g a l p r o b l e m s to b e e x a m i n e d 

T h r o u g h o u t t h e f o r e g o i n g analysis I have r e f e r r e d t o t h e p r o 
b lems o f l aw ra ised by b io techno log ica l d e v e l o p m e n t s . W i t h a 
v i e w t o t h e so lu t i ons o f f e red u n d e r o u r pos i t i ve law, I w i l l n e x t 
s tudy t h e f o l l o w i n g : 

a) In r e l a t i on t o t h e « m a j o r issues»: 

I ) Regard ing legal izat ion o f art i f ic ia l p r o c r e a t i o n m e t h o d s ; 2) 
regu la t i on o f gamete and o v o c y t e d o n a t i o n ; 3) t h e p r o b l e m 
o f so-cal led « r e n t e d » w o m b s ; 4 ) t h e c rea t i on o f e m b r y o , 
s p e r m and o v o c y t e banks; and 5) t h e d o n a t i o n and m a n i p u 
l a r o n o f e m b r y o s and fe tuses. 

b) T h e second re f l ec t i on w i l l t ake up t h e specif ic legal p r o b l e m s 
ar is ing f r o m t h e above -desc r i bed s i tuat ions: pa te rn i t y - f i l i a t i on ; 
publ ic and pr íva te e m p l o y m e n t ; Insurance c o n t r a c t s ; hea l th 
care and educa t ion . . . S o m e o f these issues a re specif ical ly and 
m o r e fu l ly addressed in o t h e r p resen ta t ions . 

c) Lastly, I w i l l address t h e specif ic ques t i on b e f o r e us: t h e d e -
fence o f pe rsona l p r ivacy and t h e con f iden t ia l i t y p r inc ip ie 
w h i c h shou ld g o v e r n genet ic man ipu la t i on o f all t ypes . 

Le t m e begin by r e v i e w i n g t h e legislat ive p rocess by w h i c h Spain 
has legalized many b io techno log ica l techn iques . 

a) T h e e x t r a c t i o n , t r ansp lan ta t i on and d o n a t i o n o f human o r -
gans was a l ready regu la ted by A c t 30 o f O c t o b e r 2 7 t h 1979. 
It shou ld be reca l led t h a t t ransp lan ta t ions have so g rea t l y 
bene f i ted h u m a n i t y and saved so many lives tha t , in genera l 
t e r m s , t h e y have neve r m e t w i t h any o p p o s i t i o n o n e th ica l , 
m o r a l o r re l ig ious g rounds . O n t h e c o n t r a r y , such dona t i ons 
have been encou raged , and soc ie ty has high rega rd f o r ind i 
v iduáis w h o v o l u n t e e r t o b e c o m e d o n o r s . T h u s , n o p r o b l e m s 
have ar isen in th is área w i t h regard t o t h e defence o f t h e 



322 '̂ie Human Genome Project Legal Aspects 

r i gh t t o pr ivacy, a l though t h e d o n o r obv ious l y mainta ins t h e 
r i gh t t o con f iden t ia l i t y in re la t i on t o t h e d o n a t i o n . 

N o w , t h e d o n a t i o n o f spe rms and o v o c y t e s and t h e e x t r a c -
t i o n and man ipu la t i on o f e m b r y o s and fe tuses is a signi f icant ly 
d i f f e ren t ques t i on . T o begin w i t h , A c t 3 5 / 1 9 8 8 a l ready o p e -
ned a dangerous and ques t ionab le pa th w h e n i t regu la ted and 
p e r m i t t e d several assisted r e p r o d u c c i ó n m e t h o d s . I t was la te r 
c o m p l e m e n t e d by A c t 4 2 / 1 9 8 8 , w h ch a t t e m p t e d t h e d i f f icu l t 
task o f adapting these techniques t o ethical and social requ i re -
ments . But let me take th is rev iew e n e step at a t ime . 

I ) A t p resen t , m e t h o d s o f ar t i f ic ia l r e p r o d u c t i o n ( o r assis
t e d r e p r o d u c t i o n as t h e y a re t e r m e d u n d e r t h e A c t ) a re 
regu la ted , and t h e r e f o r e legal izad, by A c t 35 o f N o v e m -
b e r 2 2 n d 1988. Th is A c t , in i :s s t a t e m e n t o f p u r p o s e , 
r e f e r r i n g t o t h e g r o w i n g use o f t hese m e t h o d s , says: 

« A m o n g t h e m , ar t i f ic ia l i nsemina t ion ( A l ) w i t h semen 
f r o m t h e husband o r t h e male m e m b e r o f t h e c o u p l e 
( C A I ) o r f r o m a d o n o r ( D A I ) has been c a r r i e d o u t f o r 
several years : in Spain, t h e f i r s t semen bank dates back 
t o 1978 and th is p r o c e d u r e has led t o t h e b i r t h o f s o m e 
2 , 0 0 0 c h i l d r e n in o u r n a t i o n a n d s e v e r a l h u n d r e d 
t h o u s a n d m o r e in t h e res t o f t h e w o r l d . ín vitro fer t i l i za-
t i o n (IVF) w i t h e m b r y o t r ans fe r (ET) , techn ica l ly m o r e 
invo lved , became universal ly k n o w n in 1978 w i t h t h e 
b i r t h o f Lou ise B r o w n in t h e U n i t e d K i n g d o m . In o u r 
na t i on , t h e f i r s t o f t h e 50 b i r t hs h i t h e r t o p r o d u c e d by 
th is m e t h o d t o o k place in 1984. I n t ra - tuba r i c g a m e t e 
t r ans fe r ( I G T ) is beginning t o be p e r f o r m e d in Spain. 

I t is es t ima ted t h a t in Spain t h e r e a re s o m e 700 ,000 
s te r i le m a r r i e d coup les o f f e r t i l e age, o r a r o u n d 10 t o 
13% o f t h e t o t a l , o f w h i c h a r o u n d 4 0 % c o u l d bene f i t 
f r o m IVFET o r s imi lar m e t h o d s and s o m e 2 0 % f r o m ar
t i f ic ia l i nsemina t ion [...] These a re n o w m o r e than pos -
sible a l te rnat ives t o in fer t i l i t y . 

T h e avai labi l i ty o f ovu les f r o m t h e m o m e n t o f t h e i r in 
vitro f e r t i l i z a t i o n a l l ows t h e r e s e a r c h e r t o man ipú la te 
t h e m f o r d iagnost ic , t he rapeu t i c , o r basic o r e x p e r i m e n 
ta l research pu rposes , o r f o r gene t i c eng ineer ing , w h i c h 
a re n o d o u b t benef ic ial t o t h e ind iv idual and h u m a n i t y 
bu t , in any event , g iven t h e mate r ia l i nvo l ved , gené ra te a 
d iaspora o f imp l i ca t ions t h a t r o u s e socia l , e th ica l , b i o m e -
dical and legal fears and unce r t a i n t y» . 

T h e A c t expla ins t h e eth ica l o u t l o o k as f o l l o w s : 
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« F r o m an e th ica l s tandpo in t , soc ie ty 's p lu ra l i sm and d i -
ve rgence o f op in ions is o f t e n seen in c o n n e c t i o n w i t h 
t h e d i f f e ren t uses t o w h i c h assisted r e p r o d u c t i o n m e -
t h o d s are app l ied . T h e i r acceptance o r r e j e c t i o n shou ld 
be argued f r o m a p r o p e r l y i n f o r m e d o u t l o o k and n o t be 
m o t i v a t e d by any special i n te res ts o r ideo log ica l i n te res ts 
o f a d e n o m i n a t i o n a l o r po l i t i ca l n a t u r e , b u t so le ly g r o u n -
d e d in a c iv ic o r civi l e th ics , n o t d e v o i d o f p ragmat ic 
c o m p o n e n t s , t h e va l id i ty o f w h i c h res ides in t h e accep
tance o f rea l i t y o n c e i t has been e x a m i n e d w i t h ra t iona l 
c r i t e r i a a t t h e serv ice o f t h e genera l i n te res t . A n e th ics , 
in s h o r t , w h i c h echoes t h e sen t imen ts o f t h e m a j o r i t y 
and t h e C o n s t i t u t i o n can be assumed w i t h o u t social t e n -
s ions and be useful t o t h e leg is la tor in a d o p t i n g pos i t i ons 
o r laws. 

Scient i f ic advances genera l ly r u n ahead o f j u r i s p r u d e n c e , 
w h i c h t ra i ls beh ind in its a c c o m m o d a t i o n o f t h e conse -
q u e n c e s o f t h e f o r m e r . T h i s a s y n c h r o n i s m b e t w e e n 
sc ience and law genera tes a legal v o i d w i t h respec t t o 
ce r t a i n specif ic p r o b l e m s w h i c h m u s t be so lved if i nd iv i 
duáis and soc ie ty a re n o t t o be r e n d e r e d defenceless 
vis-á-vis ce r ta in s i tua t ions . Such legal vo ids have been 
c r e a t e d by t h e n e w assisted r e p r o d u c t i o n m e t h o d s and 
t h e i r imp l i ca t ions f o r admin i s t ra t i ve , civi l and c r im ina l 
law. A l l t h e e lemen ts i nvo lved in assisted r e p r o d u c t i o n 
m e t h o d s need t o be r e v i e w e d and eva luated in o r d e r t o 
p r o p e r l y adap t t h e law w i t h respec t t o : t h e e m b r y o l o -
gical mater ia l e m p l o y e d , t h e d o n o r s o f said ma te r ia l , t h e 
fema le subjects o f t h e techn iques and t h e males i nvo l ved , 
w h e r e such is t h e case, t h e o f fspr ing , t h e man ipu la t i ons 
w h i c h these techn iques can p r o d u c e (ovar ian s t i m u l a t i o n , 
c r y o g e n i c c o n s e r v a t i o n o f game tes and p r e - e m b r y o s , 
p rena ta l d iagnosis, basic and e x p e r i m e n t a l gene t h e r a p y 
research , gene t i c eng ineer ing , e t c )» . 

A c c o r d i n g l y , sec t i on I o f t h e A c t regu la tes t h e d i f f e ren t 
ass i s ted r e p r o d u c t i o n m e t h o d s e n u m e r a t e d e a r l i e r 
« w h e n t h e y a re scient i f ical ly and cl in ical ly ind ica ted and 
p e r f o r m e d in a u t h o r i z e d , a c c r e d i t e d scient i f ic and hea l th 
ca re cen t res and es tab l ishments by specia l ized staff». I t 
regards these m e t h o d s as lawfu l p r o v i d e d « t h e i r f unda
men ta l p u r p o s e is medica l t r e a t m e n t o f h u m a n s te r i l i t y , 
in o r d e r t o fac i l í ta te p r o c r e a t i o n , w h e n o t h e r t h e r a p e u t i c 
techn iques have been d iscarded as inadequate o r inef fec-
t i ve» . Paragraph 3 p rov ides : 

«These m e t h o d s may also be used in t h e p r e v e n t i o n and 
t r e a t m e n t o f genet ic o r h e r e d i t a r y diseases, w h e n t h e i r 
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use o f fe rs suf f ic ient d iagnost ic and t h e r a p e u t i c guaran tees 
and t h e y a re s t r i c t l y ind ica ted.» 

«4 . Invest igat ion and e x p e r i m e n t a t i o n w i t h human ga-
m e t e s o r fe r t i l i zed ovu les may be a u t h o r i z e d u n d e r t h e 
t e r m s set o u t in sect ions 14, 15, 16 and 17 o f th is A c t » . 

2) T h e d o n a t i o n o f gametes and ovocy tes is specif ical ly e n -
visaged in sec t i on 5 o f t h e A c t : 

« I . T h e d o n a t i o n o f gametes and p r e - e m b r y o s f o r t h e 
pu rposes a u t h o r i z e d u n d e r th is A c t is a gratuitous, fo rma l 
and secret contract made by t h e d o n o r and t h e a u t h o r i z e d 
C e n t r e » . 

3) C o n v e r s e l y , t h e law does n o t recogn ize t h e legal va l id i ty 
o f so-cal led « r e n t e d w o m b s » , w h i c h a re p r o h i b i t e d pu r -
suant t o t h e p r inc ip ie t h a t ch i ld de l i ve ry d e t e r m i n e s ma-
t e r n i t y . Thus , sec t ion 10 o f t h e A c t te l ls us: « C o n t r a c t s 
f o r t h e ges ta t i on , w i t h o r w i t h o u t c o n s i d e r a r o n , by a 
m o t h e r wa iv ing ma te rna l f i l ia t ion in f a v o u r o f t h e c o n -
t r a c t i n g pa r t y o r a t h i r d pa r t y sha!! be nui l and v o i d by 
l aw» ; 2 . « T h e f i l ia t ion o f ch i l d ren b o r n by s u r r o g a t e ges
t a t i o n shall be d e t e r m i n e d by t h e ch i ld de l i ve ry» ; 3. « T h e 
r i gh t t o i ns t i t u te pa te rn i t y c la ims w i t h r es pec t t o t h e 
b io log ica l fa the r , in acco rdance w i t h t h e genera l ru les 
t h e r e f o r , shall be main ta ined.» T h e last p r o v i s i ó n , inc i -
denta l ly , clashes w i t h t h e sec re t cha rac te r o f g a m e t e d o 
na t i on . 

4 ) C h a p t e r IV o f t h e A c t p e r m i t s t h e c r e a t i o n o f semen and 
ovu le banks, and r i go rous l y sets d o w n t h e types o f ma-
n ipu la t ions w h i c h a re p r o h i b i t e d . 

Sec t ion I I p rov ides : « T h e semen may be c ryogen ica l l y p r e s e r v e d 
in a u t h o r i z e d game te banks f o r a m á x i m u m o f f ive years [...] 
C r y o c o n s e r v a t i o n o f ova f o r use in assisted r e p r o d u c t i o n shall 
on l y be a u t h o r i z e d w h e n t h e r e a re suf f ic ient assurances as t o t h e 
v iabi l i ty o f t h e ovu les a f te r t h e y have been u n f r o z e n » . 

Sect ion 14 addresses research and e x p e r i m e n t a t i o n w i t h gametes 
as we l l as w i t h l ive p r e - e m b r y o s . Fer t i l i za t ion o f humans w i t h 
animal gametes is p r o h i b i t e d , and t h e c o n d i t i o n s a re set d o w n 
u n d e r w h i c h research can be c o n d u c t e d o n l ive p r e - e m b r y o s . 
Dese rv i ng pa r t i cu la r a t t e n t i o n a re t h e ser ious o f fences, p a r t i c u -
lar ly t h o s e envisaged in paragraphs k) e t seq o f sec t ion 20 .2 ; f o r 
examp le , t h e p r o h i b i t i o n o n c rea t ing human beings t h r o u g h any 
t y p e o f c l on ing p r o c e d u r e , gende r se lec t ion , o r t h e fus ión o f 
p r e - e m b r y o s t o p r o d u c e «ch imeras» . A l s o o u t l a w e d is t h e m i x i ng 
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o f human and animal gametes o r p r e - e m b r y o s . O f c o u r s e , jus t 
t h e c o n t e m p l a t i o n o f these possib i l i t ies is chi l l ing. 

b) A c t 4 2 o f D e c e m b e r 2 8 t h 1988 o n t h e d o n a t i o n and use o f 
human e m b r y o s and fetuses o r t h e i r cel ls, t issue o r organs, 
rep resen ts a n o t h e r r egu la to r y s tep in th is f ie ld . T h e A c t ' s 
s t a t e m e n t o f p u r p o s e dec lares t h a t « t h e man lpu la t i on o f o r 
t ra f f ic in h u m a n e m b r y o s and fetuses impels eth ica l and social 
r e f l ec t i on and u n d e r s c o r e s t h e need f o r a legal f r a m e w o r k 
f o r p r o p e r regu la t i on o f b iomed ica l act iv i t ies based o n res-
pec t f o r l ife, d ign i ty and human r ights , w i t h o u t c los ing o f f t h e 
path t o sc ience, her i tage o f all human i t y» . 

T h e pr inc ip ies a t w o r k in t h e A c t are t h e f o l l o w i n g : 

1. T h e d o n a t i o n and use o f human e m b r y o s and fetuses ( o r 
t h e i r cells and t issues) is p e r m i t t e d f o r d iagnost ic , t h e r a -
peut ic , research o r e x p e r i m e n t a l pu rposes « u n d e r t h e 
t e r m s set o u t by t h e A c t » . 

2. T h e e m b r y o s and fe tuses m u s t be deod or cíinically inviable 
(sec t ion 2e ) ; t h e d o n o r s m u s t be t h e p r o g e n i t o r s ( c o n -
sen t in w r i t i n g ) and c a n n o t be r e m u n e r a t e d in respec t 
t h e r e o f . 

3. Pregnancies c a n n o t be ended f o r pu rposes o f d o n a t i o n . 
T h e med ica l p e r s o n n e l w h o have pa r t i c i pa ted in t h e 
a b o r t i o n a re b a r r e d f r o m any la ter use o f t h e fetuses o r 
e m b r y o s (sec t ion 3) . 

4 . Fetuses expe l led f r o m t h e m o t h e r by a miscar r iage and 
« c o n s i d e r e d b io log ica l ly v iab le» shall on l y be t r e a t e d so 
as t o f avou r t h e i r v iab i l i ty (sec t ion 5.3). 

5. T h e e x t r a c t i o n o f b io log ica l s t r u c t u r e s f r o m dead e m 
b r y o s o r fe tuses is a u t h o r i z e d f o r t h e f o l l o w i n g permi t ted 
genetic technoiogical uses (sect ions 6 and 8 ) : i) p renata l 
sc reen ing f o r genet ic o r he red i t a r y diseases; //) f o r indus
t r i a l app l i ca t ion t o t h e manu fac tu re o f substances having 
heal th care o r cl inical uses; iii) f o r t he rapeu t i c pu rposes , 
t o select gende r in cases o f diseases l inked t o t h e sex 
c h r o m o s o m e s (especially t he X c h r o m o s o m e ) and t he re -
by avo id t h e i r t ransmiss ion ; iv) f o r pu rposes o f resear-
ch ing and s tudy ing human g e n o m e D N A sequences. 

6. Sect ions 9 and 32 t o 37 o f t h e Gene ra l Hea l t h A c t o f 
1986 speci f ical ly p r o h i b i t : i) a l t e ra t i ons o f t h e human 
«non -pa tho log i ca l» genet ic her i tage; //) keep ing e m b r y o s 
o r fe tuses al ive f o r pu rposes o t h e r than p r o c r e a t i o n ; iii) 
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d o n a t i o n f o r cosme t i c p r o d u c t s ; iv) e x t r a c t i o n o f deve-
lop ing e m b r y o o r fe tus cells o r t issues f o r any reason 
o t h e r than prenata l diagnosis. 

7. T h e d o n a t i o n and use o f fe r t i l i zed gametes and ovu les 
(in vivo o r in vitro) un t i l day 14 f r o m t h e i r f e r t i l i za t i on 
shall be d o n e u n d e r t h e t e r m s o f A c t 35 /88 o n assisted 
r e p r o d u c t i o n . 

If I w e r e asked t o g ive an overa l l o p i n i ó n o n o u r pos i t i ve legal 
p rov i s ions , I w o u l d have t o say t h a t i t ce r ta in ly places f e w obs -
tacles in t h e pa th o f genet ic research ; t h e l im i ta t i ons c o n t a i n e d 
in t h e A c t c o n s t i t u t e t h e law's eth ica l m i n i m u m . T o e l imína te such 
l im i ta t ions (say, t o assay human animal hyb r ids ) w o u l d c o n s t i t u t e 
an obscene a f f r o n t t o t h e C r e a t i o n o r t o t h e laws o f N a t u r e , 
depend ing o n t h e t e r m i n o l o g y p r e f e r r e d by each p e r s o n . S o m e -
o n e has c la imed (and I d o n ' t da ré labe! h i m an o p t i m i s t ) t h a t 
genet ic research w i l l d e m ó n s t r a t e t h e essential equa l i t y o f all ra 
ces. Bu t w h a t if i t w e r e t o d e m ó n s t r a t e t h e con t ra r y? It w o u l d 
be t h e g rea t sc ient i f ic t r i u m p h o f rac ism. I t w o u l d n o l onger be 
necessary t o r e s o r t t o t w i s t e d i n t e r p r e t a t i o n s o f t h e Sacred Scr ip-
t u r e s (as was d o n e in t h e past by s u p p o r t e r s o f s lavery) in o r d e r 
t o i m p o s e eugenic laws o r n e w f o r m s o f s lavery. Th is is w h y t h e r e 
a re s o m e ques t ions in w h i c h legis lat ion m u s t n o t t r a i l beh ind 
sc ience. T h e e x a m p l e o f Ga l i leo shou ld n o t serve t o i m p o s e t h e 
o p p o s i t e p r i nc ip ie o f « p r o h i b i t i o n s p r o h i b i t e d » . 

2. S e c o n d a r y l e g a l p r o b l e m s 

T h e legis lat ion e x a m i n e d above , and t h e human g e n o m e p r o j e c t 
in genera l , pose n u m e r o u s der i va t i ve legal p r o b l e m s . I w i l l con f ine 
mysel f h e r e t o suggest ing t h e f o l l o w i n g : 

a) T h e f i r s t - a n d th is is a c u r r e n t n o t a f u t u r e p r o b l e m - re fe rs 
t o t h e pa te rn i t y - f i l i a t i on re l a t i on , w h i c h obv ious l y becomes 
m o r e c o m p l i c a t e d w h e r e fe r t i l i za t i on is a l l o w e d w i t h gametes 
f r o m a n o n y m o u s d o n o r s . 

T h e a f o r e c i t e d A c t 35 /1988 regulates th is área. Sec t ion 6 
re fe rs t o t h e fema le w h o uses these m e t h o d s , and w h o s e 
i n f o r m e d c o n s e n t is r e q u i r e d . «I f she is m a r r i e d , t h e c o n s e n t 
o f t h e husband is also r e q u i r e d [...] unless t h e y a re separa ted 
by a f inal d i v o r c e o r separa t ion j u d g e m e n t , o r in fac t o r by 
a cer t i f iab ly r e c o r d e d mu tua l a g r e e m e n t » . Paragraph 5 t h e r e -
u n d e r p rov ides t h a t « the cho i ce o f t h e d o n o r is respons ib i l i t y 
o f t h e med ica l staff w h i c h appl ies t h e assisted r e p r o d u c t i o n 
t e c h n i q u e » . 
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Sec t ion 7 re fe rs t o pa te rn i t y and f i l i a t ion . « T h e f i l ia t ion o f 
n e w b o r n s [...] shall be regu la ted by t h e appl icable legal p r o -
v is ions e x c e p t f o r t h e speclal cases con ta ined in th is chap te r 
[...] In n o e v e n t shall t h e r e c o r d f l led w i t h t h e C iv i l Regis t ry 
inc lude data a l l ow ing t h e na tu re o f t h e gene ra t i on t o be 
i n f e r r e d » . 

S e c t i o n 8: I . « W h e n t h e y have g iven t h e i r c o n s e n t n e i t h e r 
t h e husband ñ o r t h e w i f e shal l be able t o cha l lenge t h e 
m a t r i m o n i a l f i l i a t i on o f t h e ch i l d b o r n as a r e s u l t o f such 
f e c u n d a t i o n » . 

Sec t ion 5, f o r its par t , regulates t h e r i gh t o f t h e o f fspr ing in 
t h e f o l l o w i n g t e r m s : 

« T h e ch i l d ren have t h e r igh t t o ob ta in o r have t h e i r legal 
rep resen ta t i ves o b t a i n genera l non- iden t i f y ing i n f o r m a t i o n o n 
t h e d o n o r s . Rec ip ients o f t h e gametes shall have t h e same 
r ight . 

T h e d o n o r ' s i d e n t i t y can be d i sc l osed o n l y e x c e p t i o n a l l y , 
in e x t r a o r d i n a r y c i r c u m s t a n c e s i nvo l v i ng v e r i f i e d dange r t o 
t h e l i fe o f t h e c h i l d , o r w h e n a p p r o p r i a t e in a c c o r d a n c e 
w i t h t h e ru les o f c r i m i n a l j us t i ce p r o c e d u r e , p r o v i d e d t h a t 
such d i s c l o s u r e is i nd ispensab le f o r a v o i d i n g t h e dange r o r 
f o r ach iev ing t h e p r o p o s e d legal p u r p o s e . In such cases, 
t h e p r o v i s i o n s o f s e c t i o n 8, para . 3 shal l app ly . Said d i s c l o 
s u r e shal l be l i m i t e d and in n o case i m p l y p u b l i c a t i o n o f 
t h e d o n o r ' s i d e n t i t y » . 

b) T h e real poss ib i l i ty o f a t ta in ing a genet ic map inev i tab ly opens 
t h e d o o r t o d i s c r i m i n a t o r y s i tua t ions , emphat ica l l y p r o h i b i t e d 
by a r t i c le 14 o f o u r C o n s t i t u t i o n y e t so d i f f icu l t t o avo id . I t 
is q u i t e c o m m o n t o r e q u i r e a p e r s o n t o ob ta in med ica l ce r -
t i f i ca t i on t h a t he o r she is f r ee o f and n o t excessively at r i sk 
f r o m ce r ta in diseases in o r d e r t o qual i fy f o r many publ ic 
e m p l o y e e pos i t i ons o r jobs in t h e pr íva te sec to r . In t h e f ie ld 
o f l ife Insurance c o n t r a c t s , th is p rac t i ce is t h e genera l ru le . 
O f c o u r s e , n o o n e is ob l iged - ñ o r perhaps c o u l d t h e y b e -
t o reveal t h e diseases o r physical def ic iencies t h e y suffer; b u t 
cou ld t h e o t h e r c o n t r a c t i n g pa r t y be ob l iged n o t t o r e q u i r e 
such d isc losure? Th is is a par t i cu la r l y i n t r i ca te ques t i on w h e n 
deal ing w i t h m a t r i m o n i e s o r coup les : is i t poss ib le t o deny 
t h e r i gh t o f o n e m e m b e r o f t h e coup le t o r eques t - p r i o r t o 
establ ish ing t h e r e l a t i o n - t h a t t h e o t h e r reveal his o r h e r 
s tate o f health? Indeed , c o u l d n ' t i t be c o n s i d e r e d as even a 
c r im ina l o f fence f o r s o m e o n e t o concea l a disease such as 
A I D S f r o m t h e i r f u t u r e spouse? 
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A s w e w i l l s o o n see, n o t even t h e r igh t t o de fend one 's pr ivacy 
can c o n s t i t u t e a re l iab le b a r r i e r against th is t y p e o f d i s c r im ina t i on . 
T h e Spanish C o n s t i t u t i o n a l C o u r t , in its Judgemen t n u m b e r 20 o f 
February I 4 t h 1992, dec ided in f avou r o f indiv iduáis w h o lodged 
an appeal f o r legal p r o t e c t i o n o f t h e i r r ights u n d e r t h e C o n s t i t u -
t i o n a f te r a ce r ta in pub l i ca t ion had ident i f ied t h e m as having A I D S . 
N o t w i t h s t a n d i n g t h e pub l ica t ion 's r igh t t o i n f o r m and t o f ree ly 
express itself, t h e C o u r t f o u n d t h a t t h e r e p o r t «occas ioned m o r a l 
(and also e c o n o m i c ) damages t o t h e pe rsons w h o had been so 
ident i f ied as af fected by A I D S » . But t h e p rev ious ques t i on st i l l 
s tands: w h o can deny t h e r igh t o f o t h e r pe rsons t o be adequate ly 
i n f o r m e d in o r d e r t o p r o t e c t themse lves f r o m possib le in fect ion? 

3. P r i v a c y r ights a n d c o n f í d e n t i a l i t y 

a) W i t h o u t a d o u b t t h e g rea tes t t h r e a t t o pe rsona l pr ivacy c o 
mes f r o m t h e possib le e n a c t m e n t o f laws t h a t m a k e genet ic 
sc reen ing ob l i ga to ry . W h a t is m o r e , I t h i n k w h a t is u n d e r 
a t tack in th is case is t h e v e r y c o r e o f ind iv idual f r e e d o m . 

In 1962, a f ter D r R. G u t h r i e ' s w o r k , s o m e US state legisla-
t u r e s p r o m o t e d genet ic research p r o g r a m m e s and in 1963 
t h e s ta te o f Massachuset ts enac ted a law mak ing genet ic 
tes t ing m a n d a t o r y . By t h e end o f 1965 m o s t states had pas-
sed laws o f th is t y p e , and in t h e ear ly I 970s genet ic sc reen ing 
became par t i cu la r l y ex tens ive in r e l a t i on t o t h e Tay-Sachs 
disease (a degenera t i ve neuro log ica l d i s o r d e r ) . W h e n t h e US 
Cong ress a p p r o v e d t h e 1976 law regu la t ing subsidies t o p r o 
g r a m m e s o n genet ic diseases, i t made fund ing cond i t i ona l o n 
such p r o g r a m m e s being vo lun ta r y . 

T h e po ten t i a l consequences f o r t h e human g e n o m e p r o j e c t 
o f t hese p receden ts a re w o r r i s o m e . W h o w i l l be n o r m a l o r 
a b n o r m a l if mo lecu la r genet ics - a s sc ient is ts a re te l l ing u s -
d e m o n s t r a t e s t h a t t h e d i f fe rence b e t w e e n disease and n o n -
disease consists sole ly in t h e r e - o r d e r i n g o f a single D N A 
base-pair o u t o f t h e b i l l ions con ta i ned in each cell? T o w h a t 
n e w f o r m s o f d i sc r im ina t i on w i l l th is lead? 

W i t h s o m e o p t i m i s m I bel ieve t ha t s ta tu tes o f th is t y p e have 
n o place in Spain's pos i t i ve law and t h a t if enac ted t h e y w o u l d 
be d e c l a r e d u n c o n s t i t u t i o n a l . A r t i c l e 18.1 o f t h e Spanish 
C o n s t i t u t i o n p rov ides : « T h e r igh t t o h o n o u r , t o personal and 
family privacy and t o persona l r e p u t a t i o n is guaran teed .» I 
t h i n k th is is t h e defensive dyke against such laws. 

Th is C o n s t i t u t i o n a l guaran tee was i m p l e m e n t e d by O r g a n i c 
A c t I o f May 5 t h 1982 o n t h e r igh t t o h o n o u r , persona l and 
fami ly pr ivacy and t o persona l r e p u t a t i o n . Sect ion I . I o f t h e 



Right to Confidentiality: Use of Genetic Information 329 

A c t states t h a t th is r i gh t «shal l be p r o t e c t e d civ i l ly against 
any k ind o f i l leg i t imate i n t r u s i ó n , in acco rdance w i t h t h e p r o 
v is ions o f th is o rgan ic ac t» . A n d 1.2 p r o v i d e s t h a t « w h e n t h e 
i n t r u s i ó n cons t i t u tes a c r im ina l o f fence, t h e p rov i s i ons o f t h e 
C r i m i n a l C o d e shall apply. N o n e t h e l e s s , t h e c r i t e r i a o f th is 
act shall be appl icable t o t h e d e t e r m i n a r o n o f t h e civi l l iabi l i ty 
ar is ing in respec t o f t h e o f fence» . 

Sect ion 7 states t h a t « t h e f o l l o w i n g shall be c o n s i d e r e d t o be 
i l leg i t imate i n t rus ions in t h e sphere o r p r o t e c t i o n de l im i t ed 
by sec t i on 2 o f th is A c t : I ) t h e d ispatch t o any si te o f l is ten-
ing, filming, o r op t i ca l devices o r any o t h e r m é d i u m f o r r e -
c o r d i n g o r rep lay ing t h e pr íva te life o f any p e r s o n . 2) T h e 
use o f l is tening, op t i ca l devices.. .». 

F o r i ts p a r t , s e c t i o n 2.5 o f t h e a b o v e - c o m m e n t e d A c t 
3 5 / 1 9 8 8 p rov ides : 

«A l l data c o n c e r n i n g t h e use o f t hese techn iques shall be 
r e c o r d e d in ind iv idual cl inical r e c o r d s , w h i c h m u s t be t r e a t e d 
w i t h t h e requ is i te con f iden t ia l i t y and in stríct secrecy as to the 
identity o f the donors, the sterility o f the users, and o f t/ie c/r-
cumstonces relevant to the origin o f the children thus born». 

b) A r t i c l e 18.4 o f t h e C o n s t i t u t i o n dec lares: « T h e law shall res-
t r i c t t h e use o f data p rocess ing in o r d e r t o guaran tee t h e 
h o n o u r and persona l and fami ly p r ivacy o f c i t izens and t h e 
ful l exe rc i se o f t h e i r r igh ts» . Th is p r e c e p t was i m p l e m e n t e d 
by O r g a n i c A c t 5 o f O c t o b e r 2 9 t h 1992, regu la t ing t h e au -
t o m a t e d p rocess ing o f persona l i n f o r m a t i o n . T h e A c t ' s s ta te -
m e n t o f p u r p o s e conta ins t h e f o l l o w i n g dec la ra t i on : 

« T h e p rogress ive d e v e l o p m e n t o f t echn iques f o r co l lec t ing , 
ga the r i ng and accessing data in ef fect poses a po ten t i a l and 
h i t h e r t o u n k n o w n danger t o privacy. N o t e t h a t it is privacy not 
int imacy which is under discussion here 9: t h e f o r m e r is b r o a d e r 
than t h e la t te r , f o r i n t imacy p r o t e c t s t h e sphere in w h i c h t h e 
m o s t s ingular ly rese rved aspects o f a pe rson ' s life deve lop 
- t h e h o m e in w h i c h he lives o u t his o r h e r dai ly l ife, C om 
mun i ca t i ons express ing his o r he r sen t imen ts , f o r e x a m p l e -
w h e r e a s pr ivacy cons t i t u tes a w i d e r , m o r e genera l g r o u p i n g 
o f aspects o f his o r h e r pe rsona l i t y w h i c h c o n s i d e r e d sepa-
ra te ly c o u l d lack an in t r ins ic signi f icance, b u t w h e n c o h e r e n t l y 
i n t e r r e l a t e d r e n d e r a p ro f i i e o f t h e indiv idual 's persona l i t y , 

9 Translator 's note: In this passage, a dist inct ion is made between intimidad 
(«intimacy») and privacidad (privacy). In Spanish law and in the Spanish Cons
t i tu t ion privacy rights are usually re fer red t o as «el derecho a la int imidad», 
l iterally, «the r ight t o int imacy». In this passage, and this passage only, intimidad 
is translated as «int imacy» and privacidad as «privacy». 
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w h i c h t h e indiv idual has a r i gh t t o keep r e s e r v e d . A n d w h i l e 
i n t imacy in t h e s t r i c t sense is suf f ic ient ly p r o t e c t e d by t h e 
p rov i s i ons o f t h e f i r s t t h r e e para, o f a r t i c le 18 o f t h e C o n s -
t i t u t i o n and by t h e laws w h i c h i m p l e m e n t said p rov i s ions , 
pr ivacy c o u l d be impa i red by t h e use o f r e c e n t data p r o c e s -
sing t echno log ies» . 

T h e s t a t e m e n t o f p u r p o s e la ter goes o n t o say: 

« T h e m o s t va r i ed data - a b o u t a pe rson 's c h i l d h o o d , acade-
mic , p ro fess iona l o r w o r k l ife, l iv ing and c o n s u m e r habi ts, use 
o f so-cal led plástic m o n e y , persona l re la t ions , o r even re l i -
g ious bel iefs, t o c i te b u t a f e w examples , may be easily c o m -
p i led and o b t a i n e d . Th is w o u l d p e r m i t anyone possessing 
such data t o acqu i re I n f o r m a t i o n a b o u t ap t i t udes , facts o r 
behav io ra l pa t te rns t h a t doub t less be long t o a pe rson 's p r í 
va te sphere ; t o t h a t sphere w h i c h on l y t h e ind iv idual shou ld 
have access, a long perhaps w i t h t h o s e c loses t t o o r a u t h o r i 
zed by h i m o r her . M o r e o v e r , an o rgan ized k n o w l e d g e o f 
such data cou ld serve t o p ro f i l e t h e p e r s o n o r shape a ce r ta in 
r e p u t a t i o n o r r e n o w n , w h i c h , in s h o r t , is an exp ress ion o f 
t h e pe rson 's h o n o u r ; and th is p ro f i l e c o u l d n o d o u b t la ter 
be j udged , favourab ly o r un favourab ly , in c o n n e c t i o n w i t h a 
w i d e va r i e t y o f publ ic o r pr íva te act iv i t ies , such as acqu i r i ng 
e m p l o y m e n t , be ing e x t e n d e d c r e d i t o r admiss ion i n t o d e t e r -
m i n e d g r o u p s » . 

Pursuant t o these conce rns , sec t ion I states t h e p u r p o s e o f 
t h e A c t : « th is O r g a n i c A c t , in i m p l e m e n t a t i o n o f t h e p r o v i 
s ions o f paragraph n u m b e r 4 o f a r t i c le 18 o f t h e C o n s t i t u t i o n , 
has as its p u r p o s e t o l im i t t h e use o f c o m p u t e r and o t h e r 
techn iques and m e t h o d s f o r t h e a u t o m a t e d p rocess ing o f 
data o f a persona l na tu re in o r d e r t o guaran tee t h e h o n o u r , 
persona l and fami ly pr ivacy o f natura l pe rsons and t h e fu l l 
exe rc i se o f t h e i r r igh ts» . T h e scope o f t h e A c t ' s app l i ca t ion 
is set d o w n in sec t ion 2: «data o f a pe rsona l na tu re con ta i ned 
o n a u t o m a t e d r e c o r d s in t h e publ ic and pr íva te sec to rs and 
t o subsequen t use o f any k ind , inc lud ing a u t o m a t e d and n o n -
a u t o m a t e d uses, o f data o f a persona l na tu re r e c o r d e d o n 
physical med ia ap t f o r a u t o m a t e d process ing». T h e cases in 
w h i c h t h e p rov i s ions o f t h e A c t a re n o t appl icable a re t h e n 
de f ined ( in r e l a t i on t o d e t e r m i n e d r e c o r d s and o t h e r r e c o r d s 
regu la ted by specif ic legis lat ion, such as e lec to ra l r e c o r d s and 
t h o s e at t h e civi l reg is t ry and t h e cen t ra l c r im ina l r e c o r d s 
reg is t ry , e t c ) . 

Sec t ion 4 p rov ides t h a t «data o f a pe rsona l na tu re may on l y 
be co l l ec ted [...] w h e n such data a re a p p r o p r i a t e , re levan t 
and n o t excessive in re la t i on t o t h e scope and leg i t ímate 



Right to Confidentiality: Use o f Genetic Information 33 I 

pu rposes f o r w h i c h t h e y w e r e o b t a i n e d » . Th i s i n f o r m a t i o n is 
t o be erased w h e n i t is n o l onger necessary o r re levan t t o 
t h e p u r p o s e f o r w h i c h i t was co l l ec ted and r e c o r d e d . 

Sec t ion 5 establ ishes t h e r i gh t t o i n f o r m a t i o n in t h e c o l l e c t i o n 
o f data: p r i o r t o p r o v i d i n g his o r h e r pe rsona l data t h e pe r -
son is t o be speci f ical ly i n f o r m e d as t o t h e ex i s tence o f an 
a u t o m a t e d r e c o r d , t h e ob l i ga to r y o r o p t i o n a l n a t u r e o f his 
o r h e r rep ly , t h e consequences o f fu rn i sh ing o r o f dec l in ing 
t o p r o v i d e t h e data, t h e poss ib i l i ty o f exe rc i s ing t h e r i gh t t o 
c o r r e c t and cancel t h e data, and t h e i den t i t y and address o f 
t h e p e r s o n respons ib le f o r t h e r e c o r d . 

Sec t ion 6 sets d o w n t h e p r inc ip ie o f « t h e c o n s e n t o f t h e 
a f fec ted par ty , w h i c h shall be t h e genera l r u le e x c e p t w h e r e 
o t h e r w i s e p r o v i d e d by law [...] C o n s e n t shall n o t be r e q u i r e d 
w h e n t h e persona l data a re co l l ec ted f r o m pub l ic ly available 
sou rces , w h e n t h e y a re co l l ec ted in t h e exe rc i se o f f unc t i ons 
o f g o v e r n m e n t agencies [...] ñ o r w h e n t h e y re fe r t o persons 
associated by reason o f a business, e m p l o y m e n t o r admin is -
t r a t i v e re l a t i on o r by c o n t r a c t and t h e y a re needed f o r t h e 
ma in tenance o f t h e re la t ions o r t h e p e r f o r m a n c e o f t h e c o n 
t r a c t » (sec t ion 6.2) . 

In acco rdance w i t h sec t i on 7, special p r o t e c t i o n shall apply 
t o data regard ing «dec la ra t i ons as t o one 's ideo logy , re l ig ión 
o r c r e e d » , and t h e r i gh t o f t h e p e r s o n n o t t o fu rn i sh such 
dec la ra t i on is r ecogn i zed . Personal data d isc los ing an ind iv i 
d u á i s ideo logy , re l ig ión o r c r e e d can o n l y be sub jec ted t o 
a u t o m a t e d p rocess ing u p o n t h e exp ress w r i t t e n c o n s e n t o f 
t h e ind iv idual . « D a t a o f a pe rsona l n a t u r e w h i c h make re fe -
r e n c e t o racial o r i g i n , health, o r sex life shall be co l l ec ted , 
p rocessed and t r a n s f e r r e d so le ly f o r reasons o f t h e genera l 
publ ic i n te res t , w h e n so p r o v i d e d by law, o r w h e n t h e p e r s o n 
gives his o r h e r express c o n s e n t » (sec t ion 7.3). F u r t h e r r e -
f e rence t o hea l th data is made in sec t i on 8: 

« W i t h o u t p re j ud i ce t o t h e p rov i s ions o f sec t i on 11 c o n -
c e r n i n g t rans fe r , publ ic and pr íva te c e n t r e s and ins t i t u t i ons 
and t h e i r respec t i ve p ro fess iona l staff may p rocess persona l 
data c o n c e r n i n g t h e hea l th o f t h e pe rsons w h o c o n s u l t t h e m , 
o r w h o a re t o be t r e a t e d by t h e m , in acco rdance w i t h t h e 
p r o v i s i ó n o f sec t ions 8, 10, 23 and 61 o f t h e G e n e r a l Hea l t h 
A c t ( A c t no . 14 o f A p r i l 25 1986), sec t ions 85.5 , 96 and 98 
o f t h e Med i ca t i ons A c t ( A c t n o . 25 o f D e c e m b e r 2 0 t h 1990), 
sec t ions 2, 3 and 4 o f O r g a n i c A c t n o . 3 o f A p r i l I 4 t h 1986 
o n special measures in m a t t e r s o f pub l ic hea l th , and o t h e r 
hea l th ca re leg is la t ion». 
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T r a n s f e r o f data: « D a t a o f a persona l n a t u r e [...] shall on l y 
be t r a n s f e r r e d In t h e c o u r s e o f fu l f i l l ing t h e a lms d i r ec t l y 
r e l a t e d t o t h e leg i t ímate f u n c t i o n s o f t h e t r a n s f e r o r and 
t r a n s f e r e e and w i t h t h e p r i o r c o n s e n t o f t h e i n t e r e s t e d 
p a r t y » (sec t ion I I . I ) . A n d para. 2f o f t h a t same sec t ion I I 
adds: « W h e n t h e t r ans fe r o f persona l health-related data is 
necessary f o r t h e so lu t i on o f an emergency t h a t requ i res 
accessing an a u t o m a t e d data r e c o r d o r f o r c o n d u c t i n g ep ide 
mio lóg ica ! s tud ies u n d e r t h e t e r m s o f sec t i on 8 o f t h e G e n e 
ral H e a l t h A c t ( A c t no . 14 o f A p r i l 2 5 t h 1986)» ( in w h i c h 
case t h e c o n s e n t o f t h e i n t e res ted pa r t y shall n o t be r e q u i -
r ed ) . 

T i t l e III o f t h e A c t sets f o r t h t h e f o l l o w i n g r ights : I ) t o 
chal lenge eva luat ions based sole ly o n a u t o m a t e d data (sec
t i o n 12); 2 ) t o ob ta in I n f o r m a t i o n (sec t ion 13); 3) t o have 
access (sec t ion 14); 4 ) t o c o r r e c t and cancel ( sec t ion 15). 
T h e p r o t e c t i o n o f t hese r ights and t h e r igh t t o c o m p e n s a t i o n 
a re regu la ted by sec t i on 17 o f t h e A c t . 

In a sys temat ic s tudy o f t h e law, p r o f e s s o r M u r i l l o de la 
Cueva , e m p l o y i n g dub ious t e r m i n o l o g y , has s p o k e n o f t h e 
« r i gh t t o i n f o rma t i ona l se l f - de te rm ina t i on» ,0. Bu t ce r ta in ly 
t h e t e r m app l ied is t h e least o f i t ; w h a t is i m p o r t a n t is t o 
ascer ta in w h e t h e r t h e r e is a genu ine legal p r o t e c t i o n t h a t 
assures t h e ind iv idual as t o t h e handl ing o f his o r h e r persona l 
and pr íva te data, made so vu lne rab le nowadays by I n f o r m a 
t i o n t echno log ies . Fo r w e f ind ourse lves a t a c r i t i ca l j u n c t u r e 
w h e r e t h e al l iance b e t w e e n b i o t e c h n o l o g y and I n f o r m a t i o n 
t e c h n o l o g y c o u l d b r i ng a b o u t - d e l i b e r a t e l y o r by t h e sheer 
m o m e n t u m o f its d e v e l o p m e n t - t h e a n n u l m e n t o f t h e v e r y 
c o r e o f human persona l i t y " . 

10 Mur i l lo de la Cueva, PL: «La pro tecc ión de los datos personales ante el 
uso de la informát ica en el Derecho español» [The p ro tec t ion of personal 
data and the use of In format ion technologies under Spanish law], Estudios de 
Jurisprudencia. Revista Colex, no. 4, January-February 1993, pp. 7 and ff. 
11 Obviously, our Const i tu t ional C o u r t has thus fár no t had an oppor tun i t y 
t o p ronounce itself on the p ro tec t ion o f a person's genetic data, ñor, fo r that 
mat ter , as far as I know, on compu te r invasions of privacy. There is, however , 
abundant case-law containing judgements as t o the clash between the «r ight 
t o privacy» and the «r ight t o freely communicate o r receive accurate infor-
mat ion» (articles 18 and 20 of the Spanish Const i tu t ion) . Given be low is a 
sampling of the Spanish Const i tu t iona l Cour t ' s judgements in this área: 
i) Judgement o f the Const i tu t ional C o u r t no. 231 of December 2nd 1988, 
responding t o an appeal fo r legal p ro tec t ion of const i tut ional rights in con-
nect ion w i t h the images that w e r e published and broadcast o f the death of 
the bull f ighter Francisco «Paquirr i» Rivera: « W i t h respect t o the f irst, they 
are f r o m the m o m e n t when Mr. Francisco Rivera was brought into the me
dical care uni t and examined by the doc tors . The images clearly and di rect ly 
show the wounds suffered, the situation and react ion of the in jured man, and 
his emot ional state, wh ich is revealed in the images o f his gestures and face, 
and which certainly demónstrate the matador's composure, but also the pain 
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and pros t ra t ion caused by the wounds. Thus, i t can certainly be inferred, 
w i th in the con tex t of ou r cultural mores, that they have a negatlve impact, 
causing pain and anguish t o the deceased's closest relat ions, no t only because 
of the si tuat ion they ref lect at that moment , but also when l inked t o the fact 
that the wounds and injuries shown there caused the bullfighter's death 
short ly thereaf ter . Henee, the re can be no doub t that the images in quest ion, 
according t o the foregoing, affect the personal and family privacy o f the person 
bringing the application before this C o u r t , at the t ime the wi fe and n o w the 
w i d o w o f the departed M r Rivera» (sixth fundamental po int o f law of the 
judgement). 
i) Consti tut ional C o u r t Judgement no. 110 of November 26th 1984, res-
ponding t o an appeal f o r legal p ro tec t ion of const i tut ional rights in connect ion 
w i t h a finance minist ry investigation o f bank cur ren t accounts: «Explicit cons
t i tu t ional recogni t ion o f the r ight t o privacy is a recent development and found 
in very few Const i tu t ions, Spain's among them. But its underlying idea, the 
respect f o r prívate life, is present in some o f the t radi t ional l ibert ies. The 
inviolabil i ty of a person's home and correspondence, t o ñame some o f these 
t radi t ional l iberties, has as its pr ime aim t o guarantee respect f o r the prívate 
sphere o f persons and families, wh ich sphere must be closed off t o inquiry 
and int rusión by anyone no t having the consent o f the interested persons. 
W h a t has oceur red is tha t modern-day technological advances and the g r o w t h 
of the mass media require that this p ro tec t ion be extended beyond the 
defence of the home, as the physical space in which a person leads his prívate 
life, and o f correspondence, as a médium which can be potent ial ly used t o 
discover aspeets o f a person's prívate life. Henee the general recogni t ion of 
a r ight t o privacy o r t o prívate life tha t covers intrusions made by whatever 
means in tha t reserved realm. It is n o t always easy, however , t o clearly del imi t 
the boundaries of privacy» ( th i rd fundamental po in t of law of t he judgement) . 
«The f i rst p rob lem posed by the present case is t o determine the ex ten t t o 
which data concerning a person's economic situation and difficulties qualifies 
as lying w i th in the const i tut ional ly p ro tec ted prívate sphere. In the present 
case the quest ion arises w i t h respect t o the government and can be stated 
as fo l lows: t o wha t ex ten t can the government demand data as t o a taxpayer's 
economic situation? N o doubt , the government , in principie, has such r ight. 
The mere fact of the tax system's existence and the oversight and veri f icat ion 
activities requi red fo r its effective funct ion so demónstrate». 
iii) Const i tu t iona l C o u r t Judgement no. 20 of February 14th 1992, res-
ponding t o an appeal f o r legal p ro tec t ion of const i tut ional rights in connect ion 
w i t h news publ icat ion o f a person's A IDS infect ion: «The quest ion o f whe the r 
o r no t t he news r e p o r t was t r ue in this case is n o t crucial t o the resolut ion 
of this appeal, f o r the privacy safeguarded by the Spanish Cons t i tu t ion is made 
no less w o r t h y of p ro tec t ion by the veracity of In format ion concerning " t he 
prívate o r family life and affecting the i r reputat ion and good ñame" (section 
7.3 o f Organic A c t 1/1982). Freedom o f Informat ion is a r ight w i t h respect 
t o wh ich the Spanish Cons t i tu t ion dispense máx imum pro tec t ion , and its 
exercise is l inked t o the object ive valué of free public communicat ion . But 
when said f reedom is exercised in áreas wh ich can affect o the r const i tut ional ly 
p ro tec ted principies, such as honou r and, in this case, privacy, the reportad 
news must be o f public interest for its dissemination to be legitímate. In the present 
case privacy was transgressed; f o r in no way can anybody be fo rced t o pas-
sively to lé ra te media broadeast of In format ion, t r ue o r supposed, about the i r 
prívate Uves wh ich affeets the i r reputat ion, according t o the c o m m o n senti-
ment, and which is indif ferent o r tr iv ial t o the public interest. The indi rect 
but unmistakable journal ist ic Identif ication of a certain person affected by 
AIDS occasioned pain and suffering (and economic damages) t o those w h o 
found themselves thus singled ou t as A IDS vict ims. A n d it is also patently 
obvious tha t the Identif ication of persons supposedly affected by the said 
disease was irrelevant t o the Informat ion being repor ted» . 
iv) Const i tut ional C o u r t Judgement no. 227 o f December I4 th 1992, res-
ponding t o an appeal f o r c o u r t p ro tec t ion of const i tut ional rights in connec
t ion w i t h publication o f a press not ice disclosing the assessment of an admi-
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nistrat ive sanction: «As occurs in all cases whe re there arises prima facie a 
clash between the rights set d o w n in art icle 18 and those in art icle 20 o f the 
Cons t i tu t ion , i t is incumbent upon the t r ien t o identify, whe re such is the 
case, the r ight which has been vioiated, by a process of weighing the concrete 
circumstances of the case (in this sense, ínter alia, Const i tu t iona l C o u r t Jud-
gements 105/1990, 171/1990 and 172/1990). In part icular, as the case involves 
the r ight t o communicate Informat ion, the circumstances relevant t o this 
process are the subject mat ter o f the in format ion, its public interest, Its 
capacity t o cont r ibu te t o the fo rmat ion of a free public op in ión, the public 
o r prívate nature of the repor ted person, and the in format ion médium, that 
is, if the in format ion was disseminated vía the mass media. If the finding 
contained in the Judgement of the First Chamber o f the Supreme C o u r t w e r e 
cor rec t , that is, if w e are in fact before one o f the cases prov ided fo r in 
section 7.4 of Organic A c t 1/1982 (¡ilegitímate int rusión produced by the 
«disclosure of a person o r family's prívate in format ion obtained in the course 
of the disclosing person's professional o r official act ivi ty»), the conclusión 
must be a judgement against the present appeal fo r c o u r t p ro tec t ion of cons
t i tu t ional rights, fo r the r ight t o freely communicate accurate in format ion does 
no t extend t o the disclosure o f a person o r family's prívate in format ion 
obtained in the course of a professional o r official activity. Conversely, if the 
above w e r e n o t the case (cont rary t o the finding on wh ich the Judgement 
under appeal was based), the equally necessary conclusión must be a judge
ment in favour of the complaint , w i t h the at tendant declarat ion that the right 
t o communicate in format ion had been infringed. In the case at bar, the dis
closure o f the sanction t o the press by the appellant cannot be deemed t o 
be «prívate in format ion» w i th in the meaning of sect ion 7.4 o f Organic A c t 
1/1982. Irrespective of the fact that the assessment per se of disciplinary 
sanctions o r penalties does no t infringe the r ight t o honou r (inter alia Cons
t i tu t ional C o u r t Judgement 50/1983), the press publ icat ion thereo f cannot, in 
this case, be considered as the disclosure of prívate in format ion». Lastly, fo r 
m o r e on the confl ict between the r ight t o in format ion and the «r ight t o 
honour» (so l inked t o privacy), see González Pérez, J: La degradación del 
derecho al honor (honor y libertad de información), Civitas, Madr id , 1993. 



RIGHT TO CONFIDENTIALITY: USE OF GENETIC 
INFORMATION 

Michael S. Yesley 

A t t o r n e y , Los A l a m o s N a t i o n a l L a b o r a t o r y , N e w M é x i c o . 
U n i t e d State o f A m e r i c a . 

T h e r e is b r o a d a g r e e m e n t a b o u t t h e i m p o r t a n c e o f p r o t e c t i n g t h e 
pr ivacy o f genet ic I n f o r m a t i o n a b o u t indiv iduáis. Bu t t h e speakers 
o n «R igh t t o pr ivacy: use o f genet ic I n f o r m a t i o n » d e m o n s t r a t e d 
t h a t legal reg imes w i l l n o t easily, and ce r ta in l y n o t u n i f o r m l y , 
de f ine and i m p l e m e n t t h e p r o t e c t i o n o f genet ic pr ivacy. Many o f 
t h e speakers o b s e r v e d t h a t an ind iv iduars r i gh t t o pr ivacy is n o t 
abso lu te b u t m u s t y ie ld u n d e r ce r ta in c o n d i t i o n s t o t h e claims o f 
o t h e r indiv iduáis o r t h e publ ic a t large. O t h e r speakers e m p h a -
sized t h e p r e d o m i n a n c e o f t h e indiv idual 's r i gh t t o pr ivacy. T h e 
need t o balance con f l i c t i ng c la ims t o genet ic I n f o r m a t i o n a b o u t 
indiv iduáis w i l i chal lange t h o s e seek ing t o d e v e l o p legal s tandards 
in th is área, and a va r i e t y o f r eso lu t i ons in d i f f e ren t po l i t i ca l se t -
t ings can be an t i c ipa ted . 

T h e e f fo r t s o f t h e C o u n c i i o f E u r o p e and t h e C o m m i s s i o n o f t h e 
Eu ropean C o m m u n i t i e s t o p r o t e c t p r ivacy genera l ly , and genet ic 
data specif ical iy, have n o t resu l ted in w i d e a g r e e m e n t o n t h e 
e x t e n t o f p r o t e c t i o n t h a t shou id be p r o v i d e d . T h e b r o a d p r i nc i 
pies regard ing pr ivacy t h a t have been a d o p t e d o r a re be ing c o n -
s ide red by these In te rna t i ona l o rgan iza t ions p e r m i t a va r ie ty o f 

* Rapporteur. 
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i n t e r p r e t a t i o n s and , f u r t h e r , leave many i m p o r t a n t dec is ions t o 
nat iona l leg is la t ion. Th is la t i tude recogn izes t h e d i f f e ren t t r a d i t i o n s 
and approaches o f d i f f e ren t cu l t u res and c o u n t r i e s . H o w e v e r , t h e 
po ten t i a l e x c e p t i o n s lef t t o nat iona l dec is ión mak ing c o u l d signi-
f icant ly r e d u c e p r o t e c t i o n f r o m d isc losure o r missuse o f ind iv i 
duáis ' genet ic data in s o m e ju r i sd i c t i ons . 

In t h e U n i t e d States, legis lat ion o n m a t t e r s such as pr ivacy is 
usually t h e last r e s o r t . Legal p r o t e c t i o n may instead be gene ra ted 
f r o m t h e b o t t o m up, t h r o u g h l i t igat ion o f cases. C o v e r a g e o f a 
n e w área such as genet ic p r ivacy may deve lop by analogy f r o m 
ex is t ing case law. Cases in w h i c h r e c o v e r y has been g ran ted 
against physicians f o r fa i lu re t o w a r n coup les t h a t t h e i r o f f sp r ing 
m igh t i nhe r i t a genet ic d i s o r d e r , against sexual pa r t ne r s f o r fa i lu re 
t o d isc lose a sexual ly t r a n s m i t t e d disease, and against a pa t i en t 
f o r fa i lu re t o d isc lose t o his physic ian t h a t he was H I V pos i t i ve 
may ind icate a t r e n d t o w a r d r e q u i r i n g indiv iduáis t o d isc lose In
f o r m a t i o n a b o u t t h e i r genet ic c o n d i t i o n t o t h e i r spouses o r p r o s -
pec t i ve spouses, even if t h e indiv iduáis themse lves d o n o t w i s h 
t o k n o w such I n f o r m a t i o n . 

A s t h e c o u n t r i e s o f t h e w o r l d d e v e l o p va r ious means o f p r o t e c -
t i ng genet ic I n f o r m a t i o n f r o m d isc losure o r misuse, factual u n -
de rs tand ing o f t h e valúes and uses a t tached t o such I n f o r m a t i o n 
shou ld i n f o r m t h e app l i ca t ion o f g o v e r n i n g pr inc ip ies . Perhaps t h e 
d ive rs i t y o f legal responses d u r i n g t h e ini t ia l p e r i o d w i l l enable a 
useful c o m p a r i s o n o f app roaches in t h e f u t u r e . 

Programm on the ethical, legal and social aspects o f the H u m a n Ge
nome Project Uni ted State Depar tment o f Energy. Description o f the 
state o f the investigation as o f M a y I sí / 993 . 

Phílosophy 

/ . P o w e r s 

«The Right o f Privacy Reconsidered» ( c o m m i s s i o n e d paper , d ra f t 
1993). 

Desc r i p t i ve a c c o u n t o f p r i vacy f r o m t h e perspec t i ve o f ph i l oso -
phical analysis, w i t h app l i ca t ion t o t h e chal lenges t o pr ivacy ra ised 
by t h e c o l l e c t i o n , s t o rage and d i ssemina t ion o f genet ic In fo r 
m a t i o n . 

Prov ides a t y p o l o g y o f c o n t e x t s in w h i c h pr ivacy issues re la ted 
t o genet ic I n f o r m a t i o n may ar ise and publ ic po l ic ies t h a t may be 
a p p r o p r i a t e in each c o n t e x t . 
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Rights t o p r i vacy ( l i m i t i n g o t h e r s ' access t o p e r s o n a l I n f o r m a 
t i o n ) a r e c o n t i n g e n t u p o n t h e i n t e r e s t s a t s take in d i f f e r e n t 
c o n t e x t s . 

interests at stake 
a) Life p rospec ts , e.g., e m p l o y m e n t , Insurance. 
b) A u t o n o m y , e.g., r e p r o d u c t i v e cho lee. 
c) In t imacy, e.g., fami l ia l re la t ions . 
d) Social s tanding, e.g., s t igma. 

e j Se l f -concept , as af fected by i n f o r m a t i o n a b o u t oneself . 

Further complication 

a) Probabi l is t ic and var iab le na tu re o f genet ic i n f o r m a t i o n . 

Types o f privacy rights 

a) C o n t r o l t h e g e n e r a t i o n o f i n f o r m a t i o n . 
b) C o n t r o l t h e d i sc losure o f i n f o r m a t i o n . 
c) N o n - c o n t r o l r igh ts . 
Scope o f privacy rights 
a) Pr ivacy i n te res t s a re n o t abso lu te b u t m u s t be balanced 

against co l l ec t i ve g o o d . 
b) Mak ing pr ivacy less i m p o r t a n t may be p re fe rab le t o p r o t e c 

t i n g p r i vacy in s o m e instances, f o r examp le , r e f o r m U.S. 
hea l th Insurance. 

Social scíence 

/. Westin 

«Social Science Concepts and Sutdies o f Privacy: A Comprehensive 
Inventory and Analysis for Use in Consideration o f Privacy, Confídentia
lity and Access Issues in the Use o f Genetic Tests and Applications o f 
Genetic Da ta» (g ran t c o m m e n c i n g 1993). 

Rev iew t h e social sc ience t h e o r e t i c a l and emp i r i ca l w o r k o n p r i 
vacy s ince W e s t i n ' s Privacy and Freedom (1967) , re f ine t h e c o n 
cepts and o p e r a t i v e dynamics f i r s t f o r m u l a t e d by W e s t i n in l ight 
o f research and social d e v e l o p m e n t s since 1967, and re la te th is 
upda ted research and reconcep tua l i za t i on t o t h e pr ivacy, conf í 
dent ia l i t y and access issues l ikely t o ar ise in c o n n e c t i o n w i t h ge
net ic data, inc lud ing genet ic databanks. 

A l s o , exam ine t h e d e v e l o p m e n t , i m p l e m e n t a t i o n and ef fect iveness 
o f c u r r e n t legal and organ iza t iona l pr ivacy p r o t e c t i o n measures 
in t h e US, c u r r e n t debates o v e r t h e updat ing o f pr ivacy p r o t e c -
t i ons t o re f l ec t n e w scient i f ic , t echno log ica l , social and cu l tu ra l 
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changes, and t h e imp l i ca t ions o f o u r e x p e r i e n c e w i t h pr ivacy p r o 
t e c t i o n and t h e c u r r e n t pr ivacy debates f o r cho ices o f socia l , 
o rgan iza t iona l and legal pol ic ies t o deal w i t h t h e e x p e c t e d genet ic 
tes t i ng and data app l ica t ions o f t h e f u t u r e . 

2. Duster 

«Pathways to Genetic Screening: Patíent Knowíedges-Patient Practices» 
(g ran t c o m e n c e d 1992). 

Empi r ica l s tudy t o c lar i fy t h e cu l tu ra l f r ames used t o p rocess n e w 
genet ic i n f o r m a t i o n and t o e x p l o r e b o t h ba r r i e r s and br idges t o 
successful genet ic i n t e r v e n t i o n . 

P r o j e c t w i l l reach b e y o n d t h e cl inic i n t o h igh- r i sk g r o u p s o f y o u n g 
m e n and w o m e n in t h e i r ear ly r e p r o d u c t i v e years w h o have n o t 
y e t t aken advantage o f sc reen ing o p t i o n s . 

C o m p a r e t h o s e w h o have used genet ic serv ices and t h o s e w h o 
have n o t y e t d o n e so. 

E x a m i n e soc ia l n e t w o r k s and e x t e n d e d f a m i l y m e m b e r s o f 
t h o s e w h o s e l ives have been t o u c h e d by t h e t a r g e t e d gene t i c 
d i s o r d e r s , f o c u s i n g o n t h e issues o f p r i vacy , s t i gma and d i s c r i -
m i n a t i o n , and t h e i r m a n a g e m e n t w i t h i n f am i l y and i n s t i t u t i o n a l 
n e t w o r k s . 

Ana l yze t h e unders tand ings , i n t e res t and responses in t w o c u l t u 
ral c o n t e x t s , o n e in w h i c h t h e d i s o r d e r is genera l l y recogn ized as 
race- l i nked and t h e o t h e r in w h i c h th is assoc ia t ion is n o t pa r t o f 
t h e popu la r consciusness. 

3. Trott/er 

«The I m p a c t o f H G I - D e r i v e d Technologies on Genet ic Test ing, 
Screening and Counseling: Social, Ethical and Legal Issues» (g ran t 
c o m m e n c e d 1992). 

Empi r ica l research t o examine eth ica l and social facets o f t w o 
legislat ively manda ted genet ic screen ing, t es t i ng and counse l ing 
p r o g r a m s (Geo rg ia and F lor ida) , w i t h pa r t i cu la r sc ru t i ny o f h o w 
va r ious u rban and ru ra l e thn ic g r o u p s a re c u r r e n t l y se rved by 
these p r o g r a m s . 

E x p l o r e ques t i on o f w h e n con f iden t ia l i t y o f genet ic i n f o r m a t i o n 
shou ld be b reached f o r a preva i l ing i n te res t t h a t supersedes p r i 
vacy in te res ts o f t h e af fected ind iv idual (s) , in severa l c o n t e x t s : 
re la t ives, spouses o r po ten t i a l spouses, pa ren ts o r p r o s p e c t i v e 
a d o p t i v e paren ts , a d o p t e d ch i l d ren , judic ia l p roceed ings f o r d is-
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c o v e r y o f medica l r e c o r d s , insure rs , researchers , schooo l s , e m -
p loye rs . 

4. Barash 

«Studies o f Genetic Discriminatíon» (gran c o m m e n c e d 1992). 

Empi r ica l s tudy t o assess t h e signif icance o f genet ic d i sc r im ina t i on 
in t h e US. 

Goals 
a) D e t e r m i n e t h e pa r t i cu la r social i ns t i t u t i ons t h a t m i g h t engage 

in d i s c r i m i n a t o r y prac t ices , such as insurance compan ies , g o -
v e r n m e n t a l agencies, e m p l o y e r s , educa t iona l i ns t i t u t i ons and 
t h e m i l i t a ry . 

b) Evalúate t h e n a t u r e o f t h e d i sc r im ina t i on e x p e r i e n c e d by i n 
div iduáis deal ing w i t h these i ns t i t u t i ons and agencies, and d e 
t e r m i n e t h e u n d e r l y i n g basis o f t h e d i s c r i m i n a t i o n . 

Methodo/ogy 
a) Case h i s t o r y analysis, e m p l o y i n g a su rvey o f pe rsons w i t h 

w e l l - d o c u m e n t e d single-gene d i s o r d e r s , pe rsons a t r isk f o r 
ce r t a i n s ingle-gene d i so rde rs , and a s y m p t o m a t i c h e t e r o z y -
go tes f o r o t h e r cond i t i ons , w i t h deta i led f o l l o w - u p i n te r v i ews 
w h e n a p r o p r i a t e . 

L a w ( U S ) 

f. Re/Z/y 

A ) «Genetic Data a n d Privacy» (g ran t c o m m e n c e d 1991). 

I . «State Legislat ive Ef for ts t o Regúlate Use and Poten t ia l M i s u 
se o f G e n e t i c I n f o r m a t i o n » , A m . J . H u m . Genet 51 (3 ) : 6 3 7 - 6 4 7 
(1992) . 

Gondusions 
a) S ta te leg is la t ive ac t i v i t y r e g a r d i n g gene t i c c o n f i d e n t i a l i t y , 

i n f o r m e d c o n s e n t , and d i s c r i m i n a t i o n is i nc reas ing , p a r t i c u -
la r l y in t h e áreas o f e m p l o y m e n t a n d i n s u r a n c e ; t h e r e a r e 
f e w legal i m p e d i m e n t s t o p r e v e n t g e n e t i c d i s c r i m i n a t i o n in 
o t h e r áreas. 

b) Bu t t h e r e are st i l l m a j o r gaps in cove rage t h a t can on l y be 
addressed by c o m p r e h e n s i v e genet ic pr ivacy and d i sc r im ina 
t i o n leg is lat ion. 



340 The Human Cenóme ProjecL Legal Aspeets 

c) Def ic ienc ies : 
- Many bil is and s ta tu tes fail t o def ine «genet ic» o r « h e r e d i -

t a r y » w i t h suf f ic ient b read th . 
- M o s t g e n e t i c - s p e c i f i c l aws d o n o t c l e a r l y d i s t i n g u i s n 

b e t w e e n ca r r i e rs and t h o s e w h o ac tua l ! / e x p e r i e n c e man i -
fes ta t ions o f genet ic disease. 

d) Con f i den t i a l i t y : 
- M o s t s ta tu tes address ing con f iden t ia l i t y say l i t t le m o r e than 

t h a t t h e I n f o r m a t i o n g a t h e r e d in s ta te gene t i c s c r e e n -
ing p r o g r a m s f o r specif ic t ra i t s shall r ema in «con f iden t ia l» . 

- M o s t s t a t u t e s a r e s i len t a b o u t such issues as c o n d i t i o n s 
f o r d i s c l o s u r e o f g e n e t i c I n f o r m a t i o n t o re la t i ves and 
p r o c e d u r e s f o r w a i v i n g c o n s e n t t o re léase o f gene t i c t e s t 
resu l t s . 

- Few s ta tu tes establ ish penal t ies f o r con f iden t ia l i t y v io la t ions 
o r establ ish any deta i led e n f o r c e m e n t mechan i sm. 

e) K e y e l e m e n t o s t h a t shou ld be c o v e r e d in leg is lat ion: 
- Recogn ize t ha t unau tho r i zed d isc losure o f genet ic I n f o r m a 

t i o n may ser ious ly h a r m indiv iduáis and t h e i r fami l ies. 
- De f i ne w h o shou ld be a u t h o r i z e d t o co l l ec t genet ic In fo r 

m a t i o n and u n d e r w h a t c i rcuns tances . 
- S p e c i f y h o w genet ic I n f o r m a t i o n shou ld be s t o r e d and w h o 

shou ld c o n t r o l access t o it. 
- P e r m i t qual i f ied researchers w i t h leg i t ímate p r o t o c o l s t o 

have access t o a n o n y m o u s genet ic I n f o r m a t i o n . 
- S u b j e c t indiv iduáis t o civi l l iabi l i ty f o r k n o w i n g l y o r negl i -

gent ly , and t o c r im ina l penal t ies f o r know ing l y , d isc los ing 
genet ic I n f o r m a t i o n w i t h o u t p r o p e r a u t h o r i z a t i o n . 

2. «A Survey o f State Insurance Commissioners Concerning Genetic 
Testing and Life Insurance», Am. J. H u m . Genet 51 (4) : 7 8 5 - 7 9 2 
(1992) . 

Findings 
T h e r e is cons ide rab le unce r t a i n t y a m o n g state Insurance c o m m i s 
s ioners regard ing t h e use o f genet ic I n f o r m a t i o n . 

Life Insurance compan ies have a w i d e la t i tude u n d e r s ta te regu -
la t ion t o m a k e use o f genet ic I n f o r m a t i o n , if t h e y w i s h t o d o so. 

Li fe Insurance regu la to r s d o n o t pe rce ive t h a t genet ic tes t i ng 
c u r r e n t l y poses a signif icant p r o b l e m in h o w insurers ra te app l i -
cants o r t h a t c o n s u m e r s c u r r e n t l y a re f i l ing comp la in t s a b o u t t h e 
use o f such data in u n d e r w r i t i n g . 

«A Survey o f Med ica l Directors o f Life Insurance Companies Concerning 
Use o f Genetic Informat ion», Am. j . H u m . Genet (in press) . 



Right to Confidentiality: Use o f Genet/c Information 341 

Resulte 
Few life insurance compan ies p e r f o r m genet ic tes ts o n appl icants, 
b u t m o s t a r e i n t e r e s t e d in accessing genet ic t e s t i n f o r m a t i o n 
a b o u t appl icants t h a t a l ready ex is ts . 

T h e degree o f l ife i nsu re rs ' i n t e res t in using genet ic t e s t resul ts 
may d e p e n d o n t h e face a m o u n t o f t h e po l i cy appl ied f o r and t h e 
speci f ic i ty and sens i t iv i ty o f t h e t e s t in ques t i on . 

Many compan ies e m p l o y u n d e r w r i t i n g guidel ines regard ing genet ic 
c o n d i t i o n s b u t d o n o t a lways have deta i led actuar ia l da ta o n t h o s e 
c o n d i t i o n s t o s u p p o r t ra t ing dec is ions. 

M o s t i nsu re rs ' ra t ing dec is ions invo lve a cons ide rab le degree o f 
sub jec t iv i ty . 

Some medica l d i r e c t o r s a re n o t fu l ly i n f o r m e d a b o u t ce r t a i n basic 
pr inc ip ies o f med ica l genet ics . 

B) «DNA Banking and DNA Databanking: Legal, Etbical and Public 
Policy Issues» (g ran t c o m m e n c i n g 1993). 

Empír ica! research 

Methodo/ogy 
Rev iew re levan t s ta te and federa l laws and regu la t ions . 
C o n d u c t su rvey o n t h e o p e r a t i o n o f fo rens ic , academic and c o m -
merc ia l D N A banks. 
Site v is i t t w o fo rens i c D N A banks, t w o academical ly based D N A 
banks, and t w o c o m m e r c i a l D N A banks, and c o n d u c t i n t e r v i ews 
c o n c e r n i n g mechan isms t o p r o t e c t secur i t y o f samples and data. 
A i s o s tudy mi l i ta ry ' s D N A co l l ec t i on e f fo r t . 

Objectives 
Learn h o w t h o s e invo lved in va r ious types o f D N A databank ing 
handle i n f o r m a t i o n a l pr ivacy, paying special a t t e n t i o n t o techn ica l 
issues o f c o m p u t e r secur i t y . Ana lyze c u r r e n t approaches . Suggest 
guidel ines f o r t h e f u t u r e . 

Education 
P r o d u c e and d i s t r i b u t e ha l f -hour d o c u m e n t a r y v ideo , w i t h a c c o m -
panying w r i t t e n mater ia ls , a b o u t techno log ica l , legal, e th ica l , and 
publ ic po l i cy c o n c e r n s s u r r o u n d i n g D I N A databank ing. 

2. Annas 

«Guidelines for Protecting Privacy o f Information Stored in Genetic Da ta 
Banks» (grant c o m m e n c i n g 1993). 
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Legal rese rch p r o j e c t t o deve lop p r o p o s e d pol ic ies and laws t o 
safeguard persona l genom lc I n f o r m a t i o n s t o r e d in genet ic data 
banks, by answer ing these ques t ions : 

a) H o w Is genet ic I n f o r m a t i o n l lke and un l l ke medica l I n f o r m a 
t ion? 

b) U n d e r w h a t c l r cumstances shou ld It be legally permlss lb le f o r 
p r íva te ent l t les o r publ lc agencies t o o b t a l n D N A samples 
f r o m individuáis? 

c) W h e n is c o n s e n t r e q u l r e d f o r s to rage o f D N A samples and 
g e n o m l c I n f o r m a t i o n , and can i t be g iven w h e n t h e mean ing 
o f th is I n f o r m a t i o n Is unknowab le? 

d) W h o o w n s g e n o m l c In fo rmat ion? D o e s a genet ic da tabank 
have a d u t y t o no t l f y Individuáis o f n e w I n f o r m a t i o n t h a t can 
be o b t a l n e d f r o m t h e l r s t o r e d genet ic data, o r t o no t l f y r e -
lat ives t h a t t hey have, o r a re a t r i sk f o r deve lop ing , a ser ious 
cond i t i on? 

e) W h o can have access t o s t o r e d D N A and genet ic I n f o r m a 
t i o n , and f o r w h a t purposes? Shou ld t h e ind iv idual have ac
cess t o a n d / o r t h e r igh t t o d e s t r o y It, and u n d e r w h a t c l r 
cumstances? 

f) Shou ld t h e r e be t i m e l lmi ts f o r D N A and genet ic I n f o r m a t i o n 
s to rage , and , If so , h o w shou ld such l lmi ts be set? 

C o l a b o r a t e w i t h Reil ly, supro. 

3. A n d r e w s 

«The Legal and M o r a l Wigh t o f Genetic Bonds: Privacy, Responsibility 
and Family» ( c o m m i s s i o n e d paper due 1993). 

Mu l t i d i sc lp l l na ry Inves t i ga ron w h e r t h e r genet ic bonds c réa te res
pons ib i l i t y t o d isc lose genet ic I n f o r m a t i o n t o re la t lves, by ex -
p l o r l n g : 

a) Responsib i l i t ies re lat lves a re t h o u g h t t o have f o r each o t h e r . 
b) W h e t h e r respons ib i l i t ies and r ights t h a t h inge o n genet ic r e -

la t lonsh ip a re expand ing o r con t r ac t i ng . 
c) U n d e r l y i n g ra t iona les f o r g lv ing legal and m o r a l w e l g h t t o 

gene t i c b o n d s in ass ignment o f r ights and respons ib i l i t ies , 
f r o m t h e ph l losoph ica l , an th ropo log l ca l and h is to r i ca l l i te ra-
t u r e s o n t h e faml ly , and legal sources . 

Q u e s t i o n s t o be addressed : 
a) Shou ld paren ts have access t o ch l ld ren 's genet ic I n f o r m a t i o n , 

and v ice versa? 
b) Shou ld o t h e r a t - r i sk re lat lves have access t o pa t len ts ' genet ic 

In fo rmat ion? 
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c) W h a t ef fect shou ld a d o p t i o n have o n any r ights o r r e s p o n -
sabi l i t ies in th is área? 

e) Shou ld spouses have access t o t h e i r spouses ' genet ic i n fo r -
mat ion? 

f) Shou ld It be possib le t o c o m p l e a re la t lve 's pa r t i c i pa t i on in 
l inkage studies? 

g) Shou ld t h e n o t l o n o f «pa t i en t» in t h e genet ic se t t i ng be i n -
t e r p r e t e d t o mean «family»? 

4. G r a d 

«Lawful Uses o f Knowledge f rom the H u m a n Genome Project» (g rant 
c o m m e n c e d 1992). 

Examine t h e rat ionale f o r t h e p ro tec t i on o f genetic i n fo rmat ion , 
balancing legal p r o t e c t i o n f o r confídent ial i ty against t h e valúes o f 
d isc losure f o r t h e p r o t e c t i o n o f t he public o r some o f its members , 
and weigh ing t h e r isk o f d i sc r im ina ron against t h e r isk o f fai lure t o 
disclose t o spouses o r in tended spouses and t h e appropr ia te go -
v e r n m e n t agencies t ha t need in fo rmat ion f o r sound pol icy purposes. 

S tudy t h e avai labi l i ty o f g e n o m i c i n f o m a t i o n and t h e need t o c o l -
lect such i n f o r m a t i o n f o r publ ic heal th p lanning, p lannning, t h e r a -
peu t i c serv ices, and p r o g r a m d e v e l o p m e n t . 

Foreígn and internatíonal 

/ . K n o p p e r s 

«Privacy and Genetic In format ion: A Comparat ive Approach» ( c o m m i s -
s ioned paper due 1993). 

C o m p a r a t i v e survey o f pe rsona l data p r o t e c t i o n . 

a) I n te rna t i ona l t e x t s . 
b) C iv i l and c o m m o n law c o u n t r i e s . 
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PAPERS 





IS THERE A LEGAL DUTY TO DISCLOSE 
GENETIC CHARACTERISTICS TO A FUTURE 
SPOUSE 

Harold Edgar 

Pro fesso r o f Law, Science and T e c h n o l o g y a t t h e C o l u m b i a 
Un i ve rs i t y Schoo l o f Law, N e w Y o r k . U n i t e d States o f A m e r i c a . 

M u c h o f t h e l i t e r a t u r e o n t h e dangers o f genet ic k n o w l e d g e f o 
cases o n t h e r isks t o e m p l o y m e n t o p p o r t u n i t i e s and ques t ions o f 
insurance. I have a lways been m o r e c a p t u r e d by a d i f f e ren t set 
o f p r o b l e m s : p r o b l e m s o f pe rsona l ob l i ga t i on , b o t h m o r a l and 
legal. 

M y ques t i on h e r e is w h e t h e r an indiv idual has a d u t y t o te l l a 
spouse o r a p r o s p e c t i v e spouse a b o u t his genes, if t h e i r f u t u r e 
ch i l d ren w i l l be a t r i sk f o r a ser ious genet ic disease? M u s t he te l l 
if he is h imse l f a t r i sk f o r a late o n s e t disease? D o e s i t m a t t e r 
w h e t h e r he k n o w s f o r sure , o r s imply k n o w s t h e possib i l i t ies 
based o n his fami ly h is tory? If o t h e r s k n o w his c o n d i t i o n , may 
t h e y tell? If s i lence is w r o n g , w h a t k inds o f r emed ies a re possible? 
A r e these issues o f p r íva te m o r a l i t y on ly , o r can w e env is ion 
f r am i ng legal ru les a b o u t them? Shou ld regu la t ion , if i t is t o o c c u r , 
c o m e f r o m legis latures r a t h e r t han f r o m cour ts? 

T h e legal ob l i ga t i on t o d isc lose is in s o m e f l ux in A m e r i c a n law. 
In t h a t r espec t m y a t t e n t i o n was recen t l y a t t r a c t e d by a Ca l i fo rn ia 
case t h a t w a s w i d e l y r e p o r t e d in t h e U n i t e d States t a b l o i d s . 
Rona ld A s k e w was a w a r d e d $ 2 4 2 , 0 0 0 f r o m p r o p e r t y o t h e r w i s e 
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due his spouse in a d i v o r c e because she had not t o l d h im , p r i o r 
t o mar r iage , t h a t she d id n o t f ind h im sexual ly a t t r ac t i ve . D e s p i t e 
he r k n o w l e d g e du r i ng t h e i r p re -nup t ia l p e r i o d t h a t «openness» 
and « h o n e s t y » w e r e cen t ra l valúes o f his, she mis led h i m , and he 
d i scove red t h e t r u t h on l y du r i ng a mar i ta l counse l l ing session 
w h e n she r e c o u n t e d t h a t she loved h i m b u t d id n o t t h l n k h im 
sexy. 

W e d o n o t k n o w w h e t h e r th is Ca l i f o rn ia dec is ión w i l l be a bea-
c o n o r an odd i t y , because, l ike thea t r i ca l p r o d u c t i o n s , cases have 
t h e i r t r ia l runs. 

T h e « c o m m o n l aw» sys tem as adm in i s t e red in t h e 50 ind iv idual 
U n i t e d States tes ts w h e t h e r legal va r ia t i on can surv ive because i t 
w e l c o m e s so many cases. T h e c o u r t s apply c o r e ru les o f pe rsona l 
ob l iga t ion t h a t a re phrased in t h e m o s t genera l language. T h e 
judges a re n o t pro fess iona l ly t r a i ned as such, and a re b o u n d t o 
n o accep ted t h e o r y o f t h e l imi ts o f legal change. If t h e ru les a re 
f r a m e d in genera l t e r m s - s u c h as « w h a t is reasonable in t h e 
c i r c u m s t a n c e s » - t h e jur ies make many o f t h e u l t íma te dec is ions. 
A n d ju r ies are s imply o r d i n a r y c i t izens assembled f o r t h e single 
occas ion . T h e po ten t i a l r ecove r ies t o be had a re huge. It o f t e n 
cos ts t h e pla int i f f n e x t - t o - n o t h i n g t o t r y , f o r access t o t h e c o u r t 
is cheap. Lawyers take r isks because c o n t i n g e n t fees p r o m i s e 
t h e m as m u c h as 4 0 % o f t h e r e c o v e r y . 

I shall spare y o u m o s t o f t h e b io logical m e t a p h o r s . Can y o u ima
g ine, h o w e v e r , any m é d i u m b e t t e r su i ted f o r g r o w i n g lawsui ts , 
and m o r e l ikely t o t e s t w h e t h e r legal ideas a re ready y e t f o r t h e i r 
t i m e in t h e sun? Such a sys tem p r o d u c e s legal change at such a 
high ra te t h a t t h e g r o u n d w o r k can be laid f o r legal t r a n s f o r m a t i o n 
a l m o s t w i t h o u t no t i ce . M o r e o v e r , prec ise ly because t h e U n i t e d 
States' l i t igat ion sys tem is so dynamic , i ts legislat ive prac t ices a re 
conse rva t i ve ones. T h e p re fe rence is t o le t c o u r t s w o r k t h r o u g h 
p r o b l e m s , be fo re legislat ive ac t i on is t r i e d . 

Desp i t e o u r p l e t h o r a o f judic ia l dec is ions, so far as I am a w a r e , 
n o r e p o r t e d dec is ión t rea ts t h e d u t y t o make genet ic d isc losures 
in t h e mar r iage c o n t e x t . None the less , so many o t h e r A m e r i c a n 
legal d e v e l o p m e n t s p o i n t th is w a y t ha t t h e f i r s t t e s t case c a n n o t 
be far away. Let m e n o t e t h e pr inc ipa l t r e n d s . 

I . A n u m b e r o f decis ions have held ac t ionab le medica l fa i lu re 
t o a le r t a coup le t o t h e des i rab i l i ty o f genet ic tes t i ng in t h e i r 
pa r t i cu la r s i tua t ion , and s o m e recogn ize t h e paren t ' s gr ie f and 
f inancial hardsh ip in raising a chi ld t h e y m i g h t o t h e r w i s e have 
a b o r t e d as a cognizable h a r m . Schroeder v. Perkel, 8 7 N.S. 53, 
433 A . 2 d 834 . If th is fa i lu re t o w a r n adequate ly is ac t ionab le 
w h e n t h e physician fails t o w a r n , is i t n o t p r o b a b l e t h a t t h e 
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same « h a r m » m u s t be c o n s i d e r e d ac t ionab le n o m a t t e r by 
w h o m i t is «caused». T h e focus , in o t h e r w o r d s , m u s t be o n 
t h e na tu re o f t h e du ty , n o t o n w h e t h e r t h e b i r t h o f a ch i ld 
is s o m e h o w b e y o n d t h e law's ca tegor ies o f legally cognizable 
h a r m . 

A n o w substant ia l b o d y o f l aw ex is ts ho ld ing i t ac t ionab le f o r 
a p e r s o n w i t h a sexual ly t ransmiss ib le disease t o have sexual 
i n t e r c o u r s e w i t h o u t d isc los ing t h a t fact , a t least w h e n t h e 
disease was in fact t r a n s m i t t e d . Berner v. Caldwdl , 543 So.2d 
686 (A la . 1989) (herpes) . M o r e o v e r , t h e r e a re a n u m b e r o f 
A m e r i c a n j u r i sd i c t i ons w h e r e feor o f A I D S , and henee e x p o -
su re t o H IV , is he ld t o be a compensab le e m o t i o n a l in ju ry . 
In Ca l i f o rn ia , t h e r e has been t h e f i r s t dec is ión o f w h i c h I am 
a w a r e ho ld ing a pat ient Hable f o r fa i l ing t o d isc lose t o his 
surgical t e a m t h a t he was H I V pos i t i ve . Boulais v. Lustig, Ca. 
Sup.Ct . N o . B C - 0 3 8 1 0 5 . Inasmuch as t h e r i sk o f c o n d o m 
fa i lu re is l lke ly as high as t h e p robab i l i t y o f t r ansmiss ion in 
an o p e r a t i n g r o o m , is i t t h e case t h a t an H I V pos i t i ve p e r s o n 
c a n n o t lawfu l ly have sexual re la t ions w i t h anyone w i t h o u t 
d isc losure? If so, w h a t does th is d o t o t h e l ikely c i rc le o f 
par tners? Is i t any w o n d e r t h a t t h e jou rna ls o f t h e n ight p r i n t 
so many adve r t i semen ts saying « H I V pos i t i ve seeking same». 

T h e H I V examples invo lve disease, and t h e disease status o f 
genet ic va r ia t ions is, o f c o u r s e , o n e o f t h e g rea t eth ical and 
po l i cy f ights in genet ics . M o r e o v e r , t h e spousal d u t y t o d is
c lose invo lves, a t b o t t o m , f u t u r e lives and l i festy le r a t h e r than 
p resen t persona l in ju ry . A r e t h o s e suf f ic ient d is t inct ions? 

T h e A m e r i c a n w o m e n ' s m o v e m e n t has been v e r y successful 
in f o r c i n g reconcep tua l i za t i on o f t h e law o f sexual assaults. 
In o r d e r t o f r e e t h e law o f anach ron i sms such as t h e v i c t im 's 
ob l iga t ion t o res is t a rape e f f o r t t o h e r dea th , rape has been 
rede f ined as having sexual i n t e r c o u r s e w i t h o u t consen t . O n c e 
f o r c é is r e m o v e d as a necessary e l e m e n t , and c o n s e n t b e c o -
mes key, can t h e n o t i o n o f i n f o r m e d c o n s e n t be far behind? 
In r e c e n t years t h e r e has been a federa l f r aud p r o s e c u t i o n 
o f a man w h o m i s r e p r e s e n t e d h imse l f as having con tae ts in 
t h e m o v i e business t o secure sexual re la t ions , and t h e r e have 
been successful sui ts f o r damages by w o m e n w h o have be-
c o m e p regnan t desp i te assurances by t h e i r p a r t n e r s t ha t t hey 
w e r e in fe r t i le . Alice D. v. Wi l l iam M. , 4 5 0 N.Y.S.2d 350 (C iv i l 
C t . 1982). T h e M a r c h issue o f t h e Columbio Law Review, o u r 
L a w S c h o o l ' s p u b l i c a t i o n , i nc ludes an a r t i c l e p r o v o c a t i v e l y 
t i t l e d « W o m e n U n d e r s t a n d So L i t t l e , T h e y Cal i My G o o d 
N a t u r e " D e c e i t " : A F e m i n i s t R e t h i n k i n g o f S e d u c t i o n » 
(pp. 374 -472 ) . I t argües f o r expanded t o r t remed ies f o r se
xua l f r aud . 
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4 . T h e t r a d i t i o n a l A m e r i c a n fami ly as an i ns t i t u t i on is u n d e r 
sharp p ressu re these days, as f e w e r and f e w e r peop le l ive in 
such a r r a n g e m e n t s . Inevi tably , i t seems t o me , th is c rea tes 
p ressu re t o e x p a n d legal concep ts o f fami ly by adapt ing fami ly 
law ru les t o fami ly - l i ke re la t ionsh ips c rea ted by consen t . In 
mak ing c o n s e n t t h e key, h o w e v e r , t r ad i t i ona l c o n t r a c t n o -
t i o n s o f f r a u d in t h e i n d u c e m e n t and dut ies t o d isc lose c o m e 
t o t h e f o r e . 

I t m igh t , o f c o u r s e , be possib le t o d ist inguish exchanges o f 
genet ic i n f o r m a t i o n f r o m these t r e n d s , o r at least t o say t h a t 
n o a f f i rmat i ve ob l i ga t i on ex is ts t o d isc lose, on l y a d u t y n o t 
t o lie if asked. A n d any p a r t n e r w h o asks a b o u t t h e f u t u r e 
m e , o r m o r e p r o p e r l y t h i nks o f t h e f u t u r e m e in genet ic 
t e r m s , is so hopeless ly u n r o m a n t i c t h a t t o ask t h e ques t i on 
is t o r e j ec t t h e re la t ionsh ip . A f t e r all, o u r p resen t c o u r t s h i p 
r i tua ls d o n o t usual ly inc lude a shar ing o f fami ly med ica l his
t o r i e s , and a re n o t t h e y as l ikely p red ic t i ve as m o s t genet ic 
i n f o r m a t i o n may be? Perhaps so, b u t social p rac t i ce is, I be -
l ieve, c o n t i n g e n t o n w h a t k inds o f i n f o r m a t i o n t h e c u l t u r e 
valúes. T h e uses o f genet ic i n f o r m a t i o n w i l l sp read . If m y 
med ica l r e c o r d s and genet ic charac ter is t ics a re o n a ch ip 
e m b e d d e d in a plást ic ca rd , t h e b e t t e r t o gu ide m y physicians 
in ascer ta in ing w h e t h e r a pa r t i cu la r d r u g is c o n t r a i n d i c a t e d 
f o r pe rsons l ike m e , w i l l i t be t o o long b e f o r e c o m p u t e r 
p r o g r a m m e r s d e v e l o p a l g o r i t h m s t o p r e d i c t w h e t h e r y o u and 
I a re a su i tab le match? I t h i n k no t . 



TOWARDS GENETIC PRIVACY 

Bartha M. Knoppers 

D i r e c t o r Gene ra l o f t h e Na t i ona l Boa rd o f Medico lega l Af fa i rs , 
He ls ink i . Finland. 

T h e gradual e v o l u t i o n o f t h e i n t e r p r e t a r o n o f p r ivacy f r o m a 
n o t i o n o f p r o p e r t y and p r o t e c t i o n t o t h a t o f l i be r t y and p r o m o -
t i o n , has been accompan ied in t h e last decade by legis lat ion g o -
ve rn ing pr ivacy and access o f persona l and medica l data b u t n o t 
genet ic i n f o r m a t i o n per se. L ike t h e c o n c e p t o f pr ivacy itself, t h e 
n o t i o n o f genet ic i n f o r m a t i o n is i n d e t e r m i n a t e in n a t u r e and c o n -
t r ove rs i a l as t o its legal qua l i f i ca t ion. W h i l e t h e f ie ld o f data p r o 
t e c t i o n has f o s t e r e d t h e t h e o r y o f i n f o rma t i ona l se l f -de te rm ina -
t i o n , t h e t r u e locus o f t h e rea l isat ion ( i f n o t expans ión) o f th is 
t h e o r y in t h e f ie ld o f human genet ics requ i res an unders tand ing 
o f t h e p o l y m o r p h i c na tu re o f genet ic i n f o r m a t i o n (I). T r a d i t i o n a l 
indiv idual is t ic concep t s o f pr ivacy as f r e e d o m in, and p r o t e c t i o n 
of, pe rsona l re la t ionsh ips , o f physical i n teg r i t y and as jus t m e n -
t i o n e d , o f persona l i n f o r m a t i o n f r o m i n te r f e rence m u s t n o w be 
w e i g h e d in t h e c o n t e x t o f human genet ics at t h e persona l , fami l ia l 
and social levéis. Public i n te res t and pr íva te re la t ions a re n o l o n -
ger inseparable in t h e search f o r t h e f ounda t i ons o f a n e w « in fo -
genic e th ics» (II). Thus , on l y an in teg ra ted a p p r o a c h t o t h e p r o 
t e c t i o n and c i r cu la t i on o f genet ic i n f o r m a t i o n can serve as t h e 
basis f o r t h e r e c o g n i t i o n o f genet ic pr ivacy. 

* Le Bries, S. and B. M. Knoppers, Privacy and Genetic Information: A Compa-
rative Trilogy, D O E Grant , fo r thcoming, 1993. 
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T h e «tryptic-dyptic» nature of genetic « int ímacy» 

Genet ic i n fo rma t ion is by nature, individual, familial and universal. In 
its compos i t i on , i t i ncorpora tes the ident i ty, individuality and in tegr i ty 
o f t he person. These t h r e e levéis c o r r e s p o n d t o cer ta in mechanisms 
o f social organizat ion f ound in t he animal species w h e r e personal 
distance is t he necessary te r r i t o r i a l space be tween individuáis, intí
mate distance is t he space be tween members o f a coup le o r family, 
and social distance the l ink o f an individual t o o t h e r members o f a 
c o m m u n i t y o r social s t ruc tu re w i t h i n a given t e r r i t o r y . 

Thus , i t c o u l d be pos tu la ted t h a t t h e f i r s t level o f genet ic i den t i t y 
c o r r e s p o n d s t o t h e genet ic c o n s t i t u t i o n o f t h e p e r s o n w h e t h e r 
dead o r al ive in an ob jec t i ve sense a t t h e m o s t i n t íma te level . If 
u n d e r s t o o d in a r e d u c t i o n i s t o r d e t e r m i n i s t manner , t h e p e r s o n 
w i l l be ass imi la ted t o th is c o n s t i t u t i o n . Y e t , i t is at th is level t h a t 
t h e m o s t f undamen ta l persona l cho lees m u s t be gua ran teed if 
ind iv idual c o n t r o l o v e r t h e gene ra t i on and t h e uses o f D N A and 
its genet ic i n f o r m a t i o n is t o be ensu red . 

T h e second level , t h a t o f genet ic ind iv idua l i ty , t rans la tes t h e phe-
no typ i c exp ress ion o f a p e r s o n in a g iven fami ly , c u l t u r e and 
m o m e n t in t i m e w i t h h is /her ind iv idual suscept ib i l i t ies, p r e d i s p o -
s i t ions and r i sk f ac to r s . Indiv idual genet ic i n f o r m a t i o n is necessa-
r i ly famil ial and t rans -genera t i ona l . M o r e prec ise diagnoses o f t e n 
requ i res fami ly pa r t i c i pa t i on . T h u s t r ad i t i ona l con f iden t ia l i t y and 
access ru les as we l l as in t ra- fami l ia l respons ib i l i t ies o r i m m u n i t i e s 
w i l l r e q u i r e a r e f o r m u l a t i n g and d i f fe ren t ia t ing o f pr ivacy concep t s 
w i t h i n t h e fami l ia l c o n t e x t . 

T h e t h i r d level , t h a t o f genet ic i n teg r i t y , recognizes t h e social 
sphere o f human genet ics . T h e social rea l isa t ion o f genet ic i n te 
g r i t y depends o n its social image and o n preva i l ing valúes. It is a t 
th is level t h a t o p e r a t i o n a l mechan isms f o r s o c i o - e c o n o m i c p r o -
t e c t i o n s as we l l as t h e c o n c e p t i o n o f s ta te po l i cy shou ld f u n c t i o n 
so as t o l im i t s t i gmat i za t ion and d i sc r im ina t i on . 

T h e real isat ion o f b o t h t h e ident i ty , indiv idual i ty and in tegr i ty c o m -
ponents and t he i r personal , familial and social con tex t s in to w h a t 
migh t be t e r m e d t h e «genet ic un ic i ty» (genecity) o f t h e pe rson 
depend o n th is p r o t e c t i o n and p r o m o t i o n bu t also o n t h e f o r m u 
l a r o n o f ethical pr incip ies specific t o t he c o n t e x t o f human genet ics. 

Foundations for «infogenic» ethícs 

Privacy has t r ad i t i ona l l y been seen as a pe rsona l f r e e d o m and 
p r o t e c t i o n f r o m State i n t e r f e rence . F r o m a p r o p e r t y r ight , t o a 
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persona l c la im against t h e State, i t has evo lved t o inc lude p r o t e c -
t i o n f r o m i n te r f e rence in re la t ionsh ips b e t w e e n indiv iduáis as we l l 
as safeguarding persona l I n f o r m a t i o n , l i festyles, c o n t r a c e p t i v e and 
r e p r o d u c t i v e cholees, and t h e fami ly as a d is t i nc t social un i t . Th is 
e v o l u t i o n is par t i cu la r l y i m p o r t a n t f o r human genet ics w h e r e t h e 
p o l y m o r p h i c n a t u r e o f genet ic i n f o r m a t i o n ( ind iv idual , fami l ia l and 
universal ) and i ts c o n c o m i t t a n t cho ices e x t e n d we l l b e y o n d t h e 
solé ind iv idual . 

Indeed, w h i l e genet ic un iqueness may be scient i f ical ly p rovab le as 
a f o u n d a t i o n f o r genet ic p r ivacy i t does n o t suff ice. Th is is because 
as m e n t i o n e d t h e r e are many levéis o f re la t ionsh ips invo lved and 
i m p o r t a n t po l i t i ca l and social cho ices s u r r o u n d i n g human genet ics . 
H e r e , pub l i c i n t e r e s t is i nseparab le f r o m p r í va te r e l a t i o n s . I n -
te res t ing ly , w h i l e publ ic and pr íva te in te res ts have a lways been 
seen in o p p o s i t i o n , t h e p r o m o t i o n o f gene t i c p r i vacy as a l i -
b e r t y i n t e res t o f t h e ind iv idual in t h e c o n t e x t o f t h e t h r e e levéis 
o f re la t ionsh ips desc r ibed he re in r ende rs t h e m c o m p l e m e n t a r y . 
It also requ i res t h e c o n c e p t i o n o f eth ica l pr inc ip ies t ha t re f lec t 
t h e p o l y m o r p h i e and p robab i l i s t i c na tu re o f genet ic i n f o r m a t i o n 
and p r o t e c t and p e r m i t i ts c i r cu la t i on . 

W h a t is needed is t h e f u r t h e r d e v e l o p m e n t o f t h e eth ics o f r isk, 
o f care and o f respons ib i l i t y . A l r e a d y , these pr inc ip ies are e m e r g -
ing in genera l b ioe th ics t h e o r y . Based o n these approaches and 
apply ing t h e m a t all t h r e e levéis o f re la t ionsh ips jus t desc r i bed , 
t h e basis o f « in fogen ic» eth ics cou ld be w h a t w e have cal led t h e 
pr inc ip ies o f r e c i p r o c i t y , m u t u a l i t y and so l idar i ty . 

Rec ip roc i t y appl ies a t t h e levei o f t h e phys ic ian - researcher -pa t ien t 
re la t ionsh ip . In r e t u r n f o r pa t i en t pa r t i c i pa t i on and c o n t r i b u t i o n 
t o t h e a d v a n c e m e n t o f sc ience, t h e phys ic ian- researcher m u s t n o t 
on l y p r o v i d e i n f o r m a t i o n b u t also a l te rnat ives and real cho ices as 
t o t h e r e c e p t i o n o f resu l ts ( o r n o t ) , D N A banking, shar ing, c o -
ding, and access by o t h e r researchers (and th is beyond t h e l i fe-
t i m e o f t h e p e r s o n ) . 

L ikewise , mu tua l i t y impl ies exchange b u t th is t i m e w i t h i n t h e c o n 
fines o f t h e fami ly w h e r e t h e usual ru les o f abso lu te ind iv idual 
c o n t r o l a re af fected by t h e famil ial na tu re o f genet ic i n f o r m a t i o n . 
D r a w i n g o n t h e w e l l - k n o w n p r inc ip ie o f non-ma le f i cence and t h e 
n e w e r e th ic o f care , t h e m o r a l d u t y t o c o m m u n i c a t e re levan t , 
a t - r i sk i n f o r m a t i o n t o fami ly m e m b e r s so as t o p r e v e n t f o reseea-
ble h a r m is a d i r e c t app l i ca t ion o f fami l ia l mu tua l i t y t h r o u g h res
pons ib i l i t y ar is ing f r o m t h e re la t i onsh ip itself. Th is is d i s t i nc t f r o m 
legal l iabi l i ty. 

Finally, so l ida r i t y appl ies a t t h e level o f t h e State w h i c h in r e t u r n 
f o r pa t ien t and fami ly pa r t i c i pa t i on in screen ing and tes t i ng shou ld 
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p r o v i d e t h e necessary i n f r a s t r u c t u r e f o r f ree , un iversa l and equ i -
tab le access t o serv ices and f o r t h e v o l u n t a r / exere ise o f such 
cho ices w i t h o u t d i s c r l m i n a t o r y social o r e c o n o m i c consequences . 

In conc lus i ón , in o r d e r t o respec t genet ic i n teg r i t y , r a t h e r than 
legislat ing s e c t o r by s e c t o r as was t h e case f o r e c o n o m i c , p e r s o 
nal, medica l and social I n f o r m a t i o n , an i n teg ra ted a p p r o a c h is es-
sent ia l . G e n e t i c I n f o r m a t i o n has all these charac te r is t i cs . Th ls goal 
o f an In tegra ted app roach may we l l be t h e cata lyst f o r n e w m o -
dels o f pr lvacy. I n fo rma t i ona l se l f - de te rm lna t l on Is b o t h ind iv idual 
and co l lec t i ve . T h e r e c o g n l t l o n o f t h e persona l , fami l la l , social and 
even universal na tu re o f D N A i tsel f (at t h e level o f t h e specles) 
and o f t h e need t o p r o t e c t o u r genet ic her i tage as t h e c o m m o n 
p a t r i m o n y o f m a n k l n d can f o r m t h e o u t e r f r a m e w o r k o f t h e pos -
slble rea l lsa t lon and f ree exere ise o f genet ic p r lvacy based o n t h e 
inne r f r a m e w o r k o f t h e genet ic i n teg r i t y o f t h e p e r s o n and o n 
t h e eth ica l p r inc ip ies o f r e c l p r o c i t y , mu tua l l t y and so l ldar i t y . 
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Introduction 

A n e w k ind o f I n f o r m a t i o n is emerg ing in o u r w o r l d , I n f o r m a t i o n 
a b o u t ou rse lves , a b o u t o u r essence, t h a t regard less o f o u r l i te racy 
level w i l l c a p t u r e o u r i n t e r e s t and , w h a t is w o r s e , t h e i n t e res t o f 
o t h e r s : genet ic I n f o r m a t i o n . 

A l t h o u g h t h e so-ca l led H u m a n G e n o m e P ro jec t has on l y j us t be -
gun , t h e r e a re f e w d o u b t s t h a t du r i ng t h e n e x t t w o decades a 
vast a m o u n t o f genet ic I n f o r m a t i o n w i l l s ta r t t o e m e r g e and w i l l 
have a m a j o r Impac t o n o u r Uves as indiv iduáis as w e l l as m e m b e r s 
o f o u r soc le ty . G e n e t i c tes ts based o n r e c o m b i n a n t D N A t e c h n o -
logy a re a l ready be ing o f f e r e d t o hea l th care pro fess iona ls and , 
t h r o u g h t h e m , t o t h e publ ic . T o d a y , t h e y a re l i m i t e d t o a handfu l 
o f genet ic d i s o r d e r s , b u t in t h e f u t u r e t h e y w i l l reveal n o t on l y 
o u r p r e d i s p o s i t i o n t o suf fer mu l t i f ac to r l a l diseases such as cáncer , 
b u t even t o behave in a p red i c tab le w a y u n d e r pa r t i cu la r c i r c u m s -
tances. D e s p i t e t h e i m p o r t a n c e o f th is n e w ca tego ry o f human 
k n o w l e d g e , t h a t w e can cali i n fo rmgen lcs ( the sc ience c o n c e r n e d 
w l t h t h e ga ther lng , man ipu la t i on , c lassi f icat ion, s to rage , and r e t r i e -
val o f r e c o r d e d gene k n o w l e d g e ) , t h e r e is n o specif ic legal r egu -
la t lon in m o s t c o u n t r i e s t o p r o t e c t t h e ind iv idual f r o m an u n w a n -
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t e d use o f h is /her genet ic i n f o r m a t i o n . Th is argües f o r a care fu l , 
an t i c i pa to r y regu la t i on o f t h e app l ica t ion o f th is n e w t e c h n o l o g y 
and t h e use o f t h e i n f o r m a t i o n de r i ved f r o m th is app l i ca t ion . 
Neve r t he less , w e shou ld real ize t h a t w e have severe l im i ta t i ons 
in o u r ab i l i ty t o an t ic ipa te t h e consequences o f a n e w t e c h n o l o g y . 
A c c o r d i n g l y , o u r a p p r o a c h shou ld be t o establ ish a n e w regu la t i on 
t o p r o t e c t t h e ind iv iduáis ' r ights based o n o u r c u r r e n t k n o w l e d g e , 
and subsequent ly , t o deve lop a mechan ism o f carefu l m o n i t o r i n g 
f o r signs o f danger , and rap id response w h e n t h e y appear . 

Bases for legal regulation of genetic information 

/ . O w n e r s h i p o f g e n e t i c i n f o r m a t i o n 

A s a genera l p r inc ip ie , genet ic t es t i ng shou ld n o t be r e q u i r e d f o r 
any p u r p o s e o t h e r t han f o r c r im ina l jus t ice o r p a t e r n i t y Iden t i f i 
ca t i on . In t h o s e cases, analysis o f D N A w i t h t h e so lé p u r p o s e o f 
ind iv idua l Iden t i f i ca t ion does n o t damage t h e ind iv idua l 's r igh ts 
any m o r e t h a n any o t h e r f o r m o f c r im ina l o r p a t e r n i t y inves t i 
g a r o n . T h u s , w i t h th i s e x c e p t i o n , t h e r i gh t t o gene t i c p r i vacy 
m u s t preval í o v e r any o t h e r r igh t . I ns t i t u t i ons , pub l ic o r p r í va te , 
o r ind iv iduáis shou ld n o t have t h e r igh t t o analyze t h e gene t i c 
i n f o r m a t i o n o f a n o t h e r ind iv idual w i t h o u t consen t , even if th is 
analysis is benef ic ia l f o r soc ie ty , f o r t h e ind iv iduáis t hemse l ves , 
o r f o r t h e i r o f f sp r ing . A s a ru le , any i n f o r m a t i o n d e r i v e d f r o m 
genet ic analysis shou ld be t r e a t e d as any o t h e r i n f o r m a t i o n d e 
r i ved f r o m med ica l p rac t i ce . T h e ind iv idual shou ld be e n t i t l e d t o 
all r igh ts rega rd ing th is i n f o r m a t i o n , and t h e phys ic ian shou ld 
guard th is da ta a c c o r d i n g t o t h e ru les o f p ro fess iona l c o n f i d e n -
t ia l i t y . In t h e d i sc l osu re o f t e s t resu l ts f o r pa r t i cu la r diseases such 
as H u n t i n g t o n ' s C h o r e a , g o o d med ica l p rac t i ce and c o m m o n 
sense w o u l d d íc ta te t h a t t h e pa t i en t shou ld be counse led and 
assessed in o r d e r t o ascer ta in t h e l ikely ef fects o f t h e i n f o r m a 
t i o n . H o w e v e r , t h e pa t i en t shou ld a lways be e n t i t l e d t o be i n -
f o r m e d even in s i tua t ions w h e r e t h e gene t i c i s t may f o r e s e e h o w 
such i n f o r m a t i o n c o u l d cause h a r m t o t h e pa t ien t , and even 
in f luence h i m / h e r t o c o m m i t su ic ide. 

2. D e t e r m i n i n g t h e g e n e t i c i n f o r m a t i o n 

Gene t i c tes ts shou ld be p e r f o r m e d by physicians w h o have been 
adequate ly t r a i ned in m o l e c u l a r genet ics . W i t h t h e an t i c ipa ted 
expans ión o f genet ic tes t ing , t h e d e m a n d f o r cl inical genet ic is ts 
and c o u n s e l o r s w i l l increase in t h e n e x t f e w years. H o w e v e r , t h e 
c u r r e n t increase in th is p o o l o f pro fess iona ls w i l l n o t satisfy t h e 
increase in d e m a n d . A s a resu l t , m o r e non -gene t i c i s t physicians 
and heal th pro fess iona ls w i l l use genet ic tes ts , and qua l i ty c o n t r o l 
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in p e r f o r m i n g t hese tes ts w i l l decrease. U n f o r t u n a t e l y , unless 
heal th ca re pro fess iona ls adequate ly unders tand h o w t o use th is 
t echno logy , cons ide rab le h a r m may resu l t f r o m genet ic tes t ing . 
Thus , qua l i ty c o n t r o l and adequate t ra in ing a re b o t h necessary t o 
make th is t e c h n o l o g y ef fect ive and safe. Q u a l i t y c o n t r o l can be 
ach ieved t h r o u g h p ro f i c iency tes t ing p r o g r a m s f o r l abo ra to r i es 
t h a t p e r f o r m and i n t e r p r e t genet ic tes ts . 

3. E m p l o y m e n t - r e l a t e d tes t ing 

If p r e - e m p l o y m e n t tes t i ng becomes w i d e s p r e a d , peop le w i t h p o -
si t ive genet ic t e s t resu l ts may be unemp loyab le , even in t h e case 
o f late o n s e t diseases. If th is g r o u p o f peop le r e q u i r e g o v e r n m e n t 
s u p p o r t , i t c o u l d gené ra te a signi f icant n e w e c o n o m i c b u r d e n . In 
con t ras t , t h e absence o f genet ic tes t ing f o r e m p l o y m e n t pu rposes 
w o u l d a l l o w these peop le t o w o r k f o r a n u m b e r o f years , in many 
cases, w i t h o u t s igni f icant d i f ferences f r o m t h e s tandard popu la -
t i o n . A c c o r d i n g l y , genet ic tes t ing as a r e q u i r e m e n t f o r e m p l o y 
m e n t shou ld be f o r b i d d e n . H o w e v e r , s ince genet ic analysis can 
ident i fy poss ib le hazards in t h e w o r k p l a c e and w i l l a l l o w t h e i m -
p r o v e m e n t o f sa fe ty measu res , t hese analyses, w h e n a p p r o -
p r ia te , shou ld be an o p t i o n f o r t h e emp loyee . G e n e t i c analysis 
shou ld be m a d e by a t h i r d p a r t y , c o m p l e t e l y i n d e p e n d e n t o f 
t h e e m p l o y e r , and w i t h t h e solé p u r p o s e o f e m p l o y e e p r o t e c t i o n . 
Neve r the less , any d isc losure o f genet ic analysis f o r th is o r any 
o t h e r pu rpose , shou ld r e q u i r e t h e c o n s e n t o f t h e ind iv idual . Em-
p loyers w h o d o n o t p e r f o r m genet ic tes t ing f o r a suscept ib i l i ty , 
w h e n th is becomes c o m m o n prac t i ce , shou ld n o t be l iable f o r 
fa i lu re t o d e t e c t an emp loyee ' s p ropens i t y t o suf fer a w o r k - r e l a -
t e d c o n d i t i o n . H o w e v e r , if a hazard is ident i f ied by means o f 
v o l u n t a r y genet ic t es t i ng a m o n g emp loyees , t h e e m p l o y e r shou ld 
make t h e a p p r o p r i a t e changes t o r e d u c e o r e l imínate t h e hazard 
in t h e w o r k p l a c e . By p e r f o r m i n g t h e v o l u n t a r y genet ic tes t i ng 
t h r o u g h a t h i r d par ty , and by n o t a l l ow ing t h e e m p l o y e r s t o keep 
e m p l o y e e r e c o r d s o n genet ic and o t h e r medica l I n f o r m a t i o n , w e 
w i l l p r e v e n t sha r i ng o f med i ca l I n f o r m a t i o n a m o n g c o m p a n l e s . 
Add l t i ona l l y , these t h i r d par t ies shou ld be o p e n t o un l im i t ed lia-
b i l i ty in t h e even t t h a t t h e pro fess iona l con f iden t la l l t y is v i o la ted . 
A l l emp loyees shou ld have u n r e s t r l c t e d access t o t h e i r genet ic 
and med ica l r e c o r d s . 

4. I n s u r a n c e - r e l a t e d tes t ing 

O n e o f t h e m o s t ser ious p r o b l e m s regard ing genet ic tes t i ng w i l l 
be t h e f u r t h e r Increasing d e m a n d f o r m o r e ex tens lve genet ic In
f o r m a t i o n b e f o r e an indiv idual is el iglble t o rece lve s o m e publ ic 
o r p r íva te benef i t . T h e m o s t obv ious cases are hea l th and life 
Insurance; h o w e v e r , o t h e r less obv ious s i tuat ions w i l l cer ta in ly 
appear la ter . I t w i l l be t e m p t i n g , f o r instance, t o k n o w t h e heal th 
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c o n d i t i o n o f an ind iv idual b e f o r e g ran t i ng a l o n g - t e r m c red i t , o r 
t o k n o w t h e in te l lec tua l po ten t i a l o f a s t u d e n t b e f o r e g ran t ing a 
scho larsh ip . It w o u l d be unacceptab le t o use genet ic t es t i ng in 
m o s t c i r cums tances , regard less o f t h e goal (i.e., t o keep a c o m -
pany's med ica l insurance costs as l o w as possib le by having a w o r k 
f o r c é f r e e o f po ten t i a l disease, o r t o r e d u c e pens ión cos ts by 
h i r i ng peop le w i t h a high p robab i l i t y o f dea th a r o u n d 60 t o 65.) 
A c c o r d i n g l y , n o genet ic tes t i ng shou ld be r e q u i r e d t o ob ta in any 
benef i t o r serv ice, publ ic o r p r íva te . 

Hea l t h and life insurance deserve special m e n t i o n . O n e r i sk o f 
banning genet ic t es t i ng f o r t h e p u r p o s e o f ob ta in ing hea l th o r life 
insurance is t h a t peop le w h o are a w a r e o f t h e i r increased r isk 
f o r disease may seek t o purchase m o r e insurance than t h e y o r -
d inar i l y w o u l d . If t h e insurance c o m p a n y is n o t a l l o w e d t o t e s t 
f o r an increased r isk, i t w i l l sell insurance t o these peop le a t a 
regu lar p r e m i u m . Eventual ly , t h e insurance c o m p a n y w i l l lose m o -
ney o r be f o r c e d t o increase t h e p r e m i u m . C o n s e q u e n t l y , inc rea
sed p r e m i u m s w i l l a l l o w f e w e r peop le t o buy insurance. N e v e r -
theless, if genet ic t es t i ng is n o t e x c l u d e d , many m o r e peop le w i l l 
j o i n t h e mi l l i ons o f t h o s e in many coun t r i es , w h o are a l ready 
w i t h o u t any f o r m o f heal th insurance. In t h e m o s t d e v e l o p e d 
nat ions , t h e s ta te may be r e q u i r e d t o p r o v i d e cove rage t o peop le 
w h o c a n n o t a f fo rd p r íva te insurance. In o t h e r w o r d s , add i t i ona l 
funds w i l l need t o be raised t h r o u g h h igher taxes , resu l t i ng in t h e 
b u r d e n being place o n e m p l o y e r s and emp loyees w h o w i l l be t h e 
end-payers . A t least, by exc lud ing genet ic tes t ing , w e p rese rve 
b o t h genet ic t es t i ng and t h e e l e m e n t o f r i sk t o t h e insurance 
indus t ry . 

5. P r e n a t a l , p r e c o n c e p t i o n , a n d p r e i m p l a n t a t i o n tes t ing 

Eugenics is p rac t i ced eve ry day t h r o u g h o u t t h e w o r l d t h r o u g h 
p rena ta l , p r e c o n c e p t i o n o r less c o m m o n l y , p r e i m p l a n t a t i o n gene-
t ic analysis. If a fe tus has a ser ious d i s o r d e r , t h e pa ren ts may 
dec ide t o a b o r t i t . Even if t h e y have legal r i gh t t o d o so , ma te rna l 
and feta l a u t o n o m i e s a re in con f l i c t w h e n t e r m i n a t i o n is cons ide -
red in any case, inc lud ing t h e diagnosis o f a m o l e c u l a r de fec t 
w h i c h leads t o a genet ic disease. T w o e lemen ts i nvo l ved in th is 
issue deserve special c o n s i d e r a r o n . O n e is publ ic : In a w o r l d in 
w h i c h t h e hea l th care c o s t is cons tan t l y increasing, a g o v e r n m e n t 
m igh t be t e m p t e d t o r e d u c e th is e c o n o m i c b u r d e n t h r o u g h ca re -
ful eugenics. If t h e r e is a d i f fe rence b e t w e e n t h e ear ly eugenic ists 
and t h o s e w h o w o u l d i m p o s e genet ic t es t i ng o n t h e p o p u l a t i o n 
today , i t is n o t in m o t i v a t i o n , b u t in t h e accuracy o f t h e i r m e -
t h o d s . T h e same e c o n o m i c reasons w e r e used in Naz i G e r m a n y 
f r o m 1934 t o t h e end o f t h e W o r l d W a r II . G o v e r n m e n t s shou ld 
n o t use t h e po ten t i a l o f th is t e c h n o l o g y t o so lve e c o n o m i c p r o -
b lems. A c c o r d i n g l y , n o genet ic t es t i ng shou ld be m a n d a t o r y in any 
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case. Th is dec is ión shou ld rema in t h e cho lee o f t h e ind iv idual . 
H o w e v e r , t h e g o v e r n m e n t shou ld counse l t h e publ ic p r o p e r l y and 
ex tens ive ly regard ing t h e benef i ts o f adequate genet ic tes t ing , and 
shou ld encourage and faci l í tate th is analysis w h e n t h e disease is 
t rea tab le . T h e o t h e r e l e m e n t invo lved in prenata l o r p r e i m p l a n -
t a t i o n analysis is pe rsona l . Fo r instance, t o d a y i t is poss ib le t o use 
genet ic t es t i ng t o ident i fy t h e sex o f t h e fe tus. F u r t h e r m o r e , i t is 
possib le t o ident i fy t h e sex o f mú l t i p l e e m b r y o s b e f o r e imp lan ta 
r o n . Unless t h e t e s t is made t o exe lude any ser ious disease l inked 
t o t h e X c h r o m o s o m e and in t h e absence o f any o t h e r tes t , 
genet ic tes t i ng f o r sex Ident i f i ca t ion shou ld n o t be p e r m i t t e d as 
i t r ep resen ts a f o r m o f d i sc r im ina t i on . 

6. Predictive tes t ing 

Gene t i c i n f o r m a t i o n shou ld rema in s t r i c t l y con f iden t ia l b e t w e e n 
t h e physic ian and t h e pat ien t . I t is t h e indiv idual w h o o w n s genet ic 
i n f o r m a t i o n . A c c o r d i n g l y , any dec is ión regard ing d isc losure o f th is 
i n f o r m a t i o n t o a t h i r d par ty , inc lud ing genet ic re lat ives, shou ld 
rema in s t r i c t l y t h e indiv idual 's cho lee. Th is is a l ready an área o f 
con f l ie t in cl inical genet ics . P r i o r t o counse l ing a fami ly , c o n f i d e n 
t ial i n f o r m a t i o n is ga the red regard ing medica l c o n d i t i o n s and r e 
la t ionships, a m o n g o t h e r s . Sueh i n f o r m a t i o n may n o t be d ivu lged 
w i t h o u t p e r m i s s i o n o f i ts o w n e r ( o r guard ián ) , even t h o u g h 
k n o w l e d g e o f a diagnosis sueh as H u n t i n g t o n ' s disease may be 
i m p o r t a n t t o t h o s e at r isk. In a hypo the t i ca l case, a fami ly c o n -
sist ing o f a w i d o w e d fa ther , his t w o ch i l d ren and t h e i r spouses 
reques ts counse l ing and p red i c t i ve tes t i ng f o r an adu l t genet ic 
d i s o r d e r o f w h i c h t h e ch i ld ren 's m o t h e r d ied 2 years ago. H e r 
f a t he r and t w o s isters w e r e also af fected by t h e disease. Linkage 
analysis is avai lable, and b l o o d samples are reques ted f r o m all 
a p p r o p r i a t e indiv iduáis, inc lud ing t h e t w o af fected s isters w h o are 
l iving in l o n g - t e r m care faci l i t ies. T h e husband o f o n e af fected 
s is ter refuses t o a l l o w a b l o o d sample t o be taken f r o m his w i f e , 
and t h e lab has d e t e r m i n e d t h a t l inkage analysis f o r t h e c o n d i t i o n 
w i l l n o t be i n f o rma t i ve w i t h o u t he r b l o o d . T h e r e a re n o qu i ck 
so lu t i ons t o th is d i l e m m a and n o o n e c o r r e c t cou rse . It may be 
a rgued t h a t an essent ial b l o o d sample f o r mo lecu la r analysis be-
longs t o t h e fami ly , b u t pa t ien t a u t o n o m y shou ld always be c o n -
s ide red f i rs t . Reassur ing t h e fami ly t h a t resul ts a re g iven ind iv i -
dual ly and t h a t t h e r e w i l l be n o d iscussion o f o t h e r resul ts may 
al leviate t h e c o n c e r n s regard ing loss o f c o n t r o l o v e r persona l 
i n f o r m a t i o n . T h e f o l l o w i n g c o n c e r n s regard ing con f iden t ia l i t y o f 
resul ts f o r p red i c t i ve tes t i ng m u s t be c o n s i d e r e d : N o t convey ing 
resul ts t o o t h e r fami ly m e m b e r s w i t h o u t pe rm iss ion ; n o t c o n 
vey ing resu l ts t o o u t s i d e agencies; a u t o n o m y o f t h e indiv idual t o 
e i t he r re fuse t o give b l o o d t o enable fami ly studies o r t o re léase 
resu l ts ; ob ta in ing t r u l y i n f o r m e d consen t f o r s tud ies, and t h e use 
o f m i n o r s f o r p red i c t i ve tes t ing . 
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7. G e n e t i c i n f o r m a t i o n d a t a b a s e s 

identity databases 
T h e use o f genet ic tes t ing t o d iagnose o r p r e d i c t t h e disease 
shou ld rema in a medica l t o o l t o i m p r o v e t h e hea l th o f t h e p o p u -
la t ion o n an indiv idual basis. In n o case shou ld i t b e c o m e manda-
t o r y , and ne i t he r g o v e r n m e n t ñ o r any o t h e r i n s t i t u t i on ñ o r any 
ind iv idual shou ld use th is i n f o r m a t i o n f o r any o t h e r p u r p o s e than 
t o i m p r o v e t h e heal th o f t h e ind iv idual . G e n e t i c databases based 
o n c o m p u l s o r y sampl ing shou ld be l im i t ed t o i den t i t y i n f o r m a t i o n , 
as t o d a y r e s t r i c t i o n f r agmen t length p o l y m o r p h i s m (RFLP) analysis 
is u n d e r s t o o d , t h a t is based o n a n o n y m o u s genet ic i n f o r m a t i o n , 
o n indiv iduáis conv i c t ed o f v i o l en t c r imes . N o e x t r a i n f o r m a t i o n 
regard ing genet ic t ra i t s l inked w i t h diseases o r behav io r shou ld 
be used f o r t h e c o n s t r u c t i o n o f these databases. 

Genetic registers 
T h e need t o main ta in r e c o r d s o f a f fec ted fami l ies became es-
pecial ly i m p o r t a n t w i t h t h e adven t o f p rena ta l diagnosis, w h i c h 
o f f e red t h e poss ib i l i ty o f p reven t i ng f u r t h e r cases in a fami ly . T h e 
i n t r o d u c t i o n o f r e c o m b i n a n t D N A t e c h n o l o g y has emphas ized t h e 
i m p o r t a n c e o f genet ic reg is ters because t h e y p r o v i d e t h e means 
f o r s t o r i n g D N A data o n af fected fami l ies. Several genera l genet ic 
reg is ters have been establ ished in va r ious C e n t e r s t h r o u g h o u t t h e 
w o r l d - M E G A D A T S (Indiana, U S A ) ; R A P I D (Ed inburgh , U K ) ; N a 
t i o n a l Reg is te r ( L e u v e n , Be lg i um) ; G E N F I L E S (San F ranc i sco , 
U S A ) ; G E N T I C (Marse i l l es , F rance) ; PRUFILE ( L o n d o n , U K ) . 
Some o f these , ma in ta ined f o r ease o f s to rage and re t r i eva l o f 
c l in ical , genet ic , and l a b o r a t o r y data, inc lude i n f o r m a t i o n o n ind i 
v iduáis w h o have banked D N A f o r use in f u t u r e genet ic tes ts . 
These reg is te rs w i l l b e c o m e increasingly i m p o r t a n t in t h e f u t u r e 
as t h e y w i l l be t h e means f o r m o n i t o r i n g serv ices o r t he rapy , 
d iagnost ic r e fe rence , ep idemio logy , research and p r e v e n t i o n . 

T h e pu rposes o f these c o m p u t e r i z e d reg is ters shou ld be t rac ing , 
f o l l o w i n g - u p and counse l l ing indiv iduáis a t high r i sk o f t r a n s m i t t i n g 
a se r ious genet ic d i s o r d e r t o t h e i r o f fspr ing . Th is sys tem shou ld 
be en t i r e l y v o l u n t a r y . T h e ful l a g r e e m e n t o f each indiv idual 's fa
mi l y d o c t o r shou ld be f i r s t ob ta i ned , and indiv iduáis shou ld on l y 
be inc luded w i t h t h e i r ful l k n o w l e d g e , app rova l , and exp ressed 
pe rm iss ion . Relat ives w h o may also be a t r i sk shou ld on l y be 
c o n t a c t e d w i t h t h e pe rm iss ion o f b o t h t h e or ig ina l fami ly m e m b e r 
as w e l l as t h e re lat ive 's fami ly d o c t o r . T h e c o m p u t i n g sys tem 
shou ld have v e r y s t r i c t safeguards f o r con f iden t ia l i t y , and access 
t o its i n f o r m a t i o n shou ld be l im i ted t o on l y t h e d o c t o r deal ing 
d i r ec t l y w i t h m e m b e r s o f t h e fami ly . Indiv iduáis shou ld be en t i t l ed , 
by reques t , t o be t o l d w h a t data is be ing held o n t h e m , t o have 
access t o t h e data and, w h e n a p p r o p r i a t e , t o have such data 
c o r r e c t e d o r de le ted . 
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8. Conc lus ión 

T h e r igh t o f t h e ind iv idual shou ld a lways be p a r a m o u n t w h e n 
cons ide r i ng t h e use o f genet ic tes t ing . Excep t ions shou ld on l y be 
genet ic t es t i ng in cases o f c r im ina l o r civi l p roceed ings w h i c h 
r e q u i r e pos i t i ve i den t i f i ca t i on . G e n e t i c tes ts shou ld be p e r f o r m e d 
by p r o p e r l y t r a i n e d physic ians, using a p p r o p r i a t e qua l i ty c o n t r o l 
measures . S t r i c t con f iden t ia l i t y o f genet ic i n f o r m a t i o n shou ld be 
me t i cu lous l y e n f o r c e d . G e n e t i c t es t i ng as a r e q u i r e m e n t f o r e m -
p l o y m e n t shou ld be f o r b i d d e n , b u t may be used v o l u n t a r i l y t o 
ident i fy po ten t i a l hazards in t h e w o r k p l a c e . G e n e t i c tes t i ng shou ld 
n o t be r e q u i r e d t o o b t a i n any benef i t o r serv ice, publ ic o r p r íva te . 
G e n e t i c t es t i ng shou ld n o t be m a n d a t o r y in any case. G e n e t i c 
tes t i ng f o r p rena ta l , p r e c o n c e p t i o n , o r p r e i m p l a n t a t i o n sex Iden
t i f i ca t i on shou ld n o t be p e r m i t t e d unless t h e t e s t is made t o 
exe lude any se r ious disease l inked t o t h e X c h r o m o s o m e and in 
t h e absence o f any o t h e r tes t . T h e r igh t o f t h e ind iv idual t o e i t h e r 
re fuse t o g ive b l o o d t o enable fami ly s tud ies o r t o re léase resu l ts 
shou ld preval í . G e n e t i c databases shou ld be l im i t ed t o i den t i t y 
I n f o r m a t i o n o n indiv iduáis c o n v i c t e d o f v i o l e n t c r imes and shou ld 
n o t con ta in o t h e r genet ic i n f o r m a t i o n . If genet ic reg is te rs a re 
es tab l ished, data s to rage shou ld be v o l u n t a r y and s t r i c t c o n f i d e n 
t ia l i t y o f t h e s t o r e d data shou ld be ma in ta ined and gua ran teed . 
System users shou ld ensu re t h a t n o persona l genet ic data a re 
accessed, d e s t r o y e d o r d isc losed w i t h o u t exp ressed consen t . 
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A h u m a n being's genet ic I n f o r m a t i o n is s t o r e d in t h e nucle i o f his 
o r h e r cells in a d o u b l e he l ix o f d e o x y r i b o n u c l e i c acid ( D N A ) . 
T h e D N A o f each hap lo id cel l is made up o f s o m e 3 m i l l i on pairs 
o f n i t r o g e n o u s bases, occupy ing a t o t a l length o f a p p r o x i m a t e l y 2 
m e t r e s . H o w e v e r , n o t all o f t h e D N A length appears t o have a 
specif ic f u n c t i o n . M o r e t han 5 0 % o f t h e genet ic mate r ia l is c o m -
posed o f r epea ted sequences t h e f u n c t i o n o f w h i c h , as o f t oday , 
is n o t k n o w n . F u r t h e r m o r e , on l y a small p o r t i o n o f t h e bases 
w h i c h f o r m genes d i r ec t l y c o d e p r o d u c t i o n o f a p r o t e i n . A s a 
resu l t o f all th is , and assuming t h e average length o f a gene t o 
vary f r o m b e t w e e n 1,000 t o 2 ,000 base pairs, t h e es t ima ted n u m -
b e r o f s t r u c t u r a l genes p resen t in t h e genet ic mater ia l o f a human 
b e i n g a p p e a r s l i ke ly t o be s o m e w h e r e b e t w e e n 5 0 , 0 0 0 and 
200 ,000 . 

A l l th is genet ic I n f o r m a t i o n is f ine ly bund led i n t o 23 h o m o l o g o u s 
c h r o m o s o m e pairs, half o f w h i c h a re o f f r o m t h e fa the r and half 
f r o m t h e m o t h e r ( o n e c h r o m o s o m e o f each pa i r ) . C h r o m o s o m e s 
are t h e veh ic le o f i nher i tance . T h e i r behav iou r in cel l d iv is ión 
cons t i t u tes t h e basis o f Mende l ian laws o f i nher i tance . 

T h e h a r m o n i c f unc t i on i ng o f t h e set o f genes t r a n s m i t t e d gene-
r a t i o n t o g e n e r a t i o n , in c o m b i n a t i o n w i t h t h e e f fec t o f t h e env i -
r o n m e n t a l f ac to r s t o w h i c h man is exposed t h r o u g h o u t his l ife. 
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d e t e r m i n e t h e human being's physical and psychic d e v e l o p m e n t . 
I t is es t ima ted t ha t each pe rson car r ies a ce r ta in a m o u n t o f genic 
«de fec ts» , ranging f r o m f o u r t o 10 in n u m b e r , t h o u g h m o s t d o 
n o t cause t h e indiv idual any p r o b l e m . O n t h e o t h e r hand, t o d a y 
a t o t a l o f m o r e t han 6,000 d i f f e ren t d i s o r d e r s a re k n o w n t o be 
caused by genet ic defects . 

I t is es t ima ted t ha t s o m e 2 -5% o f n e w b o r n s p resen t s o m e t y p e 
o f h e r e d i t a r y disease o r congen i ta l de fec t . These p r o b l e m s ac-
c o u n t f o r 3 0 % o f paedia t r ic admiss ions and a re o n e o f t h e leading 
causes o f in fant m o r t a l i t y and m o r b i d i t y . Many a re t h e il lnesses 
w h i c h , t h o u g h n o t f i t t i ng a s imple Mende l ian i nhe r i t ance p a t t e r n 
( a p p r o x i m a t e l y 10% o f adu l t pa tho log ica l c o n d i t i o n s ) , c u r r e n t l y 
appear t o have a large genet ic c o m p o n e n t . C l e a r examp les o f th is 
l a t t e r g r o u p inc lude cer ta in psychiat r ic d i s o r d e r s such as sch i -
z o p h r e n i a a n d m a n i c d e p r e s s i o n , d i a b e t e s , ep i l epsy , c e r t a i n 
pa tho log ica l card iovascu lar c o n d i t i o n s and t u m o u r s . 

A s can be ga the red f r o m t h e f o rego ing , diseases o r ig ina t ing in 
human g e n o m e a l te ra t ions a re an immense l y i m p o r t a n t publ ic 
hea l th p r o b l e m . W h a t is m o r e , genic defects have un ique charac-
te r i s t i cs ; t h e y r e p r e s e n t a patho log ica l c o n d i t i o n t h a t p r o d u c e s 
g rea t s t ress and anx ie ty f o r indiv iduáis and fami l ies and o f t e n 
genera tes feel ings o f gu i l t in t h e persons p r e s u m e d t o have t r a n s -
m i t t e d t h e defect . Th is feel ing o f gu i l t gives r ise t o many domes t i c , 
mar i t a l , genera t iona l and fami ly p r o b l e m s and t o conf l i c ts b e t w e e n 
fami l ies and soc ie ty at large. 

T h e r e a re d iverse reasons w h i c h a c c o u n t f o r said fee l ing o f gui l t , 
and w e can classify t h e m as f o l l o w s : 

1. individual health reasons. In genera l , gene t i c a l te ra t ions b r i ng 
o n se r ious hea l th p r o b l e m s f o r w h i c h t h e r e is n o ef fect ive 
t r e a t m e n t and, in m o s t cases, f o r w h i c h t h e r e is n o t even a 
pa l l ia t ive t r e a t m e n t . T h e pa ren ts o f a ch i ld w i t h D o w n ' s 
s y n d r o m e feel respons ib le f o r t h e a l t e red c h r o m o s o m e s t h a t 
saddle t h e ch i ld w i t h m o d é r a t e men ta l r e t a r d a t i o n and l im i t 
his chances a t a n o r m a l d e v e l o p m e n t . T h e f a the r a n d / o r 
m o t h e r o f a ch i ld w i t h a s imp le Mende l ian inher i tance p r o 
b l em ( d o m i n a n t , recessive o r sex - l i nked) fee l respons ib le f o r 
t h e grave and i r repa rab le p r o b l e m s t r a n s m i t t e d t o t h e i r ch i l -
d r e n , even t h o u g h t h e y ob jec t i ve l y u n d e r s t a n d t h a t t h e y 
c o u l d d o n o t h i n g t o p r e v e n t t h e d i s o r d e r . T h e y feel r e s p o n 
sible f o r t h e i r chi ld 's d i f f e ren t than « n o r m a l » g e n o m e and 
c o n s e q u e n t def ic iency. 

2. Family reasons. Gene t i c defects c a n n o t be c o n s i d e r e d sole ly 
as ind iv idual p r o b l e m s , b u t m u s t be seen as a fami ly p r o b l e m . 
T h e diagnosis o f a genet ic a l t e ra t i on in a p e r s o n has a d i r e c t 
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o r i nd i r ec t i m p a c t o n all m e m b e r s o f t h e fami ly , as each o n e 
is t h e r e a f t e r a po ten t i a l c a r h e r o f t h e same disease. T h e 
sensat ion o f gu i l t o r respons ib i l i t y f o r invo lv ing o t h e r fami ly 
m e m b e r s f o r m s p a r t o f t h e c o m p l e x psycho log ica l p rocess 
t r i g g e r e d by these st ressfu l s i tua t ions . 

T h e m a j o r genet ic b r e a k t h r o u g h s m a d e in r e c e n t years have 
a l l o w e d us t o establ ish t h e l oca t i on o f n u m e r o u s genes, t hus 
enhanc ing t h e d iagnost ic possib i l i t ies f o r an increas ing n u m -
b e r o f human diseases. T o d a y w e can ascer ta in n o t j us t t h e 
cause o f a g iven de fec t in a p e r s o n , b u t also t h e l i ke l i hood 
o f an ind iv idual be ing an a s y m p t o m a t i c c a r r i e r o f a genet ic 
d i s o r d e r . In o t h e r w o r d s , a p e r s o n can k n o w may years 
ahead o f t i m e t h e p robab i l i t y o f deve lop ing a ce r ta in genet ic 
disease in t h e f u t u r e , t h o u g h t h e age o f its o n s e t con t i núes 
t o be an u n k n o w n . 

H u n t i n g t o n ' s c h o r e a is a v e r y c lear e x a m p l e in th is respec t . 
Th is pa tho log ica l c o n d i t i o n is an a u t o s o m a l d o m i n a n t n e u r o -
degenera t i ve i nhe r i t ance d i s o r d e r ( 5 0 % r isk o f t r ansmiss ion ) 
c h a r a c t e r i z e d by t h e p resence o f i n v o l u n t a r y m o v e m e n t s 
( c h o r e a ) , a n d o n o c c a s i o n a c c o m p a n i e d b y p s y c h i a t r i c 
s y m p t o m s and in te l lec tua l d e t e r i o r a r o n . S y m p t o m o n s e t age 
is var iab le ( b e t w e e n c h i l d h o o d and s ix t ies) , t h o u g h i t gene-
ral ly c o m m e n c e s f r o m 35 t o 45 years o f age. Th i s means t h a t 
t h e disease's f i r s t signs v e r y o f t e n make t h e i r appearance 
a f te r t h e p e r s o n has f o r m e d a fami ly . T h e disease leads t o 
dea th in a p p r o x i m a t e l y 15 years. 

Exper ience has s h o w n us t h a t t h e dec is ión o n w h e t h e r o r 
n o t t o u n d e r g o H u n t i n g t o n ' s c h o r e a p r e - s y m p t o m a t i c 
sc reen ing f r e q u e n t l y poses m a j o r persona l and fami ly d i l e m -
mas. Th is s i t ua t i on o f t e n genera tes a fee l ing o f gu i l t s e c o n -
dary t o t h e con f l i c t o f persona l and fami ly in te res ts . 

T h e dec is ión n o t t o u n d e r g o t h e s tudy entai ls g r e a t e r fami ly -
p lanning d i f f icu l t ies, and a t t h e same t i m e exe ludes t h e pos-
sib i l i ty o f k n o w i n g t h e specif ic r i sk ( 5 0 % o r n o n e ) t o off-
sp r i ng . H o w e v e r , a p o s i t i v e resu l t , reveá is n o t o n l y t h e 
h e i g h t e n e d r i s k t o d e s c e n d a n t s , b u t a l s o s a d d l e s t h e 
husband /w i fe , ch i l d ren and re la t ives in genera l w i t h t h e bu r -
den o f k n o w i n g t h a t in s o m e years ( f ew o r many) he o r she 
w i l l cease t o be t h e p e r s o n t h e y all k n o w and love . D o e s a 
p e r s o n n o t have t h e r igh t t o c o n t i n u é l iv ing, and le t o t h e r s 
l ive, w i t h o u t know ing? W h o s e r ights shou ld prevail? O n t h e 
o t h e r hand, i t m u s t be k e p t in m i n d t h a t d iagnosis o f a p e r s o n 
invo lves d i r e c t d iagnosis o f his p r o g e n i t o r a t r isk. In cases 
w h e r e t h e p r o g e n i t o r does n o t y e t display s y m p t o m s and 
w ishes n o t t o k n o w his s ta te , w h o s e a u t o n o m y shou ld be 



378 ^e Human Cenóme Project Legal Aspects 

r espec ted , t h e chi ld 's o r t h e paren t ' s . H o w can e i t he r o n e 
avo id feel ings o f guilt? 

A s imi lar con f l i c t ar ises in c o n n e c t i o n w i t h t h e dec is ión o n 
ca r r y i ng o u t p renata l tes ts , as these s o m e t i m e s r e p r e s e n t a 
clash b e t w e e n t h e r ights o f t h e at r i sk m o t h e r / f a t h e r and 
t h e i r des i re t o b r i ng a hea l thy ch i ld i n t o th is w o r l d . If an a t 
r isk m o t h e r does n o t w i s h t o k n o w w h e t h e r o r n o t she is 
a ca r r i e r , she can u n d e r g o w h a t w e cali an exc lus ión tes t . 
Th is t e s t d e t e r m i n e s w h i c h o f t h e t w o ma te rna l c h r o m o s o m e 
has been i nhe r i t ed by t h e fe tus : t h e o n e f r o m t h e hea l thy 
g r a n d p a r e n t o r o n e f r o m t h e diseased g randpa ren t . If t h e 
fe tus inher i t s t h e hea l thy g randparen t ' s c h r o m o s o m e , t h e f u -
t u r e ch i ld w i l l be heal thy. O t h e r w i s e , t h e fetal r i sk o f suf fer ing 
t h e d i s o r d e r w i l l be 50%, l ike t h e m o t h e r . Th i s means t h a t 
t h e coup le w i l l have t o make a dec is ión w i t h r es pec t t o 
c o n t i n u i n g t h e p regnancy o r n o t , t ak ing i n t o a c c o u n t t h a t t h e 
fe tus w i l l have a 5 0 % chance o f be ing b o r n heal thy, and t h a t 
even if a f fec ted, t h e ch i ld c o u l d l ive half a l i f e t ime w i t h o u t 
any p r o b l e m s . 

Lastly, w e m u s t keep in m i n d t h a t even a negat ive resu l t (no 
disease) can also p r o d u c e gu i l ty feel ings. It is n o t unusual f o r 
d isease- f ree pe rsons t o feel respons ib le f o r having been c h o -
sen o r f o r t ú n a t e in c o m p a r i s o n t o t h e i r sibl ings. Th is s i tua t ion 
main ly ar ises w h e n s imu l taneous tes t i ng o f t w o o r m o r e fa
mi l y m e m b e r s is favourab le in o n e case and un favourab le in 
t h e o t h e r ( s ) . 

3. Social reasons. Soc ie ty 's a t t i t u d e t o w a r d a genet ic p r o b l e m is 
a m o s t i m p o r t a n t f a c t o r in h o w indiv iduáis pe rce i ve t h e m -
selves as respons ib le f o r o r «gu i l t y» o f t h e p r o b l e m af fect ing 
t h e m and t h e i r fami l ies. Soc ie ty has ma in ta ined and st i l l ma in -
ta ins an a t t i t u d e o f abso lu te d i sc r im ina t i on and r e j e c t i o n t o 
w a r d h e r e d i t a r y d i so rde rs . W e m u s t n o t f o r g e t t h a t n o t l ong 
ago, s o m e states and na t ions even passed laws w h i c h d i r ec t l y 
v i o l a ted t h e r ights o f t h e indiv idual in an a t t e m p t t o r i d so
c ie ty o f specif ic diseases. 

T o d a y i t is ha rd t o imagine t h e k ind o f b razen social d i sc r im ina 
t i o n suf fered in t h e past by pe rsons having s o m e t y p e o f gene t i -
cally caused physical de fec t . Y e t t h e app l i ca t ion o f n e w m o l e c u l a r 
t echno log ies is g iv ing r ise t o a n o t h e r t y p e o f genet ic d i sc r im ina 
t i o n m u c h m o r e sweep ing t han t h a t o f t h e past. T o d a y t h e r e is 
a t e n d e n c y t o d i sc r im ína te against an ind iv idual o r fami ly m e m b e r s 
sole ly o n t h e basis o f t h e d i f ferences (real o r supposed) in t h e i r 
genet ic legacy f r o m w h a t is c o n s i d e r e d t h e « n o r m a l » g e n o m e . 
T h e peop le ap t t o suf fer th is t y p e o f genet ic d i sc r im ina t i on a re : 
i) a s y m p t o m a t i c ca r r i e r s o f genes t h a t increase t h e l i ke l i hood o f 
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i ncu r r i ng a g iven disease; ii) a s y m p t o m a t i c h e t e r o z y g o t e (ca r r ie rs ) 
o f recessive o r sex - l i nked recessive genes; iii) re lat ives o f pe rsons 
w i t h a real o r supposed genet ic disease. 

A t p resen t , many cases o f genet ic d i sc r im ina t i on have been de-
n o u n c e d , p r i m a r i l y in c o n n e c t i o n w i t h j o b o p p o r t u n i t i e s and 
hea l th -care coverage in p r íva te compan ies . A t t h e same t i m e , t h e 
H u m a n G e n o m e P r o j e c t con t i núes t o b r o a d e n o u r unde rs tand ing 
o f t h e genet ic basis o f many o t h e r diseases, w i t h t h e c o n s e q u e n t 
d e v e l o p m e n t o f n e w d iagnost ic tes ts f o r many d i so rde rs . T h e r o l e 
o f hea l th -care pro fess iona ls , especial ly cl inical genet ic is ts , is key 
t o t h e n u m e r o u s eth ica l con f l i c ts and s i tua t ions b r o u g h t a b o u t by 
th is n e w t e c h n o l o g y . It is i m p o r t a n t t o make t h e publ ic a w a r e o f 
t h e possib i l i t ies f o r d iagnosing and p reven t i ng genet ic disease, and 
o f t h e a t t e n d a n t pe rsona l , fami ly and social p r o b l e m s . Bu t i t is 
also fundamen ta l l y i m p o r t a n t t o p r o v i d e t h e necessary psycho lo -
gical s u p p o r t and aid t o t h o s e in such need . Lastly, as a c o m p l e -
m e n t t o such an endeavou r , i t is abso lu te ly indispensable t h a t w e 
establ ish a legal f r a m e w o r k t h a t p r o t e c t s t h e publ ic i n te res t and 
avoids t h e possib le abuses w h i c h cou ld be gene ra ted by misuse 
o f con f iden t ia l i n f o r m a t i o n . 
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introduction 

O v e r v i e w o f t h e issue 

Advances in medical-biological techniques comb ined w i t h the r e f o r m 
o f t he Civi l Code ' s filiation provis ions, in part icular sect ion 127, 
w h i c h a l lows «patern i ty and matern i ty investigat ion by means o f all 
kinds o f tests, induding biological ones» in patern i ty suits, have p ierced 
t h e mys te ry veil ing patern i ty o v e r t he centur ies. Today patern i ty and 
mate rn i t y can be dec iphered w i t h t he help o f t he a fo rement ioned 
biological tests. T h e i n c o r p o r a r o n o f these technical advances in to 
t h e Civi l C o d e represents a genuine nove l ty in o u r legal system and 
has been w ide ly praised w i t h i n t h e w o r l d o f civil law. T h e admission 
o f these techniques, however , has n o t been accompanied by legal 
regulat ion o f measures f o r the i r actual use and o f o t h e r quest ion 
regarding the i r relat ive we igh t and probat ive valué. These issues have 
been addressed by the Spanish Supreme C o u r t and an extensive body 
o f legal doc t r ine and case-law has been generated, and in some as-
pects Consol idated. 

W i t h i n t h e b r o a d range o f ques t ions n o t d i r ec t l y regu la ted by t h e 
r e f o r m o f t h e C iv i l C o d e , one o f the thorniest issues o n w h i c h t h e 
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Sup reme C o u r t has made n o d i r e c t j u d g e m e n t is t h e q u e s t i o n o f 
t h e c u r r e n t va l id i ty o f sec t ion 632 o f t h e Spanish C iv i l P r o c e d u r e 
A c t ( C P A ) in t h e face o f t h e h ighly re l iab le resu l ts a t ta ined 
t h r o u g h b io log ica l tes t ing , in pa r t i cu la r haemato log ica l o r b l o o d 
g r o u p tes ts , se ros ta t i c tes ts and , above al l , D N A t yp ing . 

Sect ion 632 o f t h e C P A sets d o w n tha t : «Judges and c o u r t s shall 
evalúate e x p e r t ev idence acco rd ing t o t h e ru les o f s o u n d c r i t i que , 
w i t h o u t be ing ob l iged t o u p h o l d t h e f indings o f t h e e x p e r t s » . T h e 
cen t ra l t h e m e o f m y b r ie f analysis is as f o l l o w s : given the high 
degree o f reliability a t ta ined by the above-mentioned tests, wil l judges 
and tr ibunals still be able to make use o f the discretionary power 
granted them by the Civil Procedure Act when assessing the weight o f 
expert evidence, or, on the contrary, wil l the expert findings necessarily 
form the basis o f the judgements they rendar in fi l iation disputes. T h e 
ques t i on , in s h o r t , is w h e t h e r w e shou ld c o n c l u d e t h a t judges and 
c o u r t s m u s t be r e q u i r e d t o adhe re t o b io log ica l ev idence w h i c h 
in m o s t cases is m o r e t han 9 9 % accura te , i r r espec t i ve o f w h e t h e r 
t h e o t h e r ev idence hea rd s u p p o r t s o r r ebu ts t h e resu l ts o f t h e 
b io log ica l ev idence , o r , converse ly , t h a t t h e judge shou ld be able 
t o f ree l y eva lúate t h e e x p e r t f ind ings. 

Many o t h e r sal ient ques t ions ar ise in re la t i on t o th is cen t ra l issue. 
C an judges and c o u r t s re fuse t o a l l o w such tes ts t o be c o n d u c t e d 
and s u b m i t t e d as evidence? Shou ld i t be t h e possib le, as is a l ready 
t h e case in s o m e o f t h e c o u n t r i e s in o u r se t t ing , t o e n f o r c e 
m a n d a t o r y t es t i ng o f indiv iduáis w h o re fuse t o s u b m i t such ev i 
dence? I w i l l n o t t ake up these ques t ions , h o w e v e r , and instead 
con f ine myse l f t o t h e ques t i on posed above as t o t h e appl icab i l i ty 
o f C P A sec t i on 632 t o th is área in l ight o f t h e advances be ing 
made in b io log ica l p a t e r n i t y tes ts . 

Biological tests and their probatíve valué: the 
haematological or blood group test, serostat ic 
tests and D N A typing 

Be fo re tak ing up t h e analysis o f t h e cen t ra l issue ra ised above , I 
t h i n k i t w o u l d be helpfu l t o give a b r ie f u p - t o - d a t e d e s c r i p t i o n o f 
t h e m o s t i m p o r t a n t and m o s t f r e q u e n t l y used b io log ica l tes ts , in 
o r d e r t o enhance o u r unde rs tand ing o f t h e i r c o n t e n t and t h e i r 
degree o f re l iab i l i ty . 

/ . H a e m a t o l o g i c a l o r b l o o d g r o u p tes t 

Th is t es t is based o n t h e b io log ica l p r inc ip ie t h a t all t r a i t s w h i c h 
a re genet ica l ly i n h e r i t e d c o m e f r o m e i t h e r t h e f a the r o r m o t h e r , 
such t h a t w h a t is n o t i n h e r i t e d f r o m o n e m u s t necessar i ly have 
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been i nhe r i t ed f r o m t h e o t h e r . In t h e b l o o d g r o u p tes t , o n c e t h e 
m o t h e r ' s , ch i l d ' s , and p r e s u m e d f a t h e r ' s g e n e t i c m a t e r i a l is 
k n o w n , t h e genet ic mater ia l c o m m o n t o t h e ch i ld and m o t h e r 
( u n d o u b t e d ) is d i sca rded , and t h e chi ld 's rema in ing genet ic m a t e 
rial ( w h i c h m u s t necessar i ly have been i nhe r i t ed f r o m his o r h e r 
b io log ica l f a the r ) is checked against t ha t o f t h e p r e s u m e d fa ther . 
Patern i ty is thus exc l uded o r c o n f i r m e d as a possib i l i ty . 

In o r d e r t o d e t e r m i n e f i l ia t ion e x p e r t s s tudy t h e m o s t i m p o r t a n t 
and stable, he red i ta r i l y t r a n s m i t t e d b l o o d t ra i t s w h i c h a re inde-
penden t o f age, disease and e n v i r o n m e n t and easy t o ob jec t i ve l y 
d e t e r m i n e . A m o n g t h e d i f f e ren t « p o l y m o r p h i c m a r k e r s » n o r m a l l y 
used, t h e H L A t e s t appl ied t o c h r o m o s o m e 6 o f each ind iv idual 
stands o u t f o r its d o c u m e n t e d p roba t i ve valué. D u e t o t h e d i f f i -
cul t ies i nvo lved in ob ta in ing t h e sera and mater ia ls r e q u i r e d f o r 
c o n d u c t i n g th is tes t , i t is usual ly d o n e in cases w h e r e o t h e r 
systems have n o t w h o l l y c o n f i r m e d o r r u l ed o u t pa te rn i t y . 

W h e n th is t e s t is ca r r i ed o u t t h e f i r s t goal is t o ver i f y w h e t h e r 
t h e pa te rn i t y o f t h e p e r s o n in ques t i on can be exc l uded o r , o n 
t h e c o n t r a r y , be a d m i t t e d as possib le. If pa te rn i t y is n o t ru led o u t , 
t h e n e x t s tep is t o d e t e r m i n e t h e l i ke l i hood t h a t t h e pe rson is 
t h e actual fa ther . Th is involves go ing o n t o t h e seros ta t i c tes t . 

2. S e r o s t a t i c tes t 

W h e r e p a t e r n i t y has n o t been exc luded , its p robab i l i t y is ca lcu-
lated. T h e Essen-Mól le r f o r m u l a is used. 

(X , Y): W = —^— x 100 
X + Y 

W h e r e : 

X = the frequency w i t h which a specified genetic marker possessed by the child 
is found in the actual father. 

Y = the frequency w i t h which that same genetic marker is generally found in 
the populat ion of o the r men (no t the father). 

Assoc ia ted w i t h t h e n u m b e r s ob ta i ned f r o m t h e pa te rn i t y p r o b a 
bi l i ty o b t a i n e d via t h e above f o r m u l a a re the so-cal led «verba l 
p red ica tes» . These cons is t in t rans la t ing t h e numer i ca l valúes d e -
n o t i n g pa te rn i t y p lausib i l i ty i n t o w o r d s . A c c o r d i n g t o H u m m e l ' s 
tab le , pa te rn i t y is cons ide red as pract ica l ly p r o v e n w h e n t h e f o r 
mula y ie lds a 99 .8% p robab i l i t y . Results o f b e t w e e n 9 9 % and 
99 .7% are taken t o indícate a high l i ke l i hood o f pa te rn i t y , w h i c h 
is cons ide red v e r y l ikely f o r resul ts o f b e t w e e n 9 5 % and 98.9%, 
and as s imply l ikely w h e n t h e percentage is b e t w e e n 9 0 % and 
94%. For any th ing b e l o w 90%, pa te rn i t y is cons ide red as uncer -
ta in . 
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T h e Essen-Mó l le r f o r m u l a has been ad jus ted f o r p r o p e r appl ica-
t i o n t o specia l , pa r t i cu la r l y d i f f icu l t cases, such as w h e r e t h e pos -
sible p a t e r n i t y o f severa l m e n m u s t be c o n s i d e r e d . W h e r e t h e 
m o t h e r has had severa l sexual pa r tne rs , t h e se ros ta t l c t es t , in 
c o n j u n c t i o n w l t h add i t i ona l f o r m u l a s and c o m p u t e r p r o g r a m m e s 
dev ised by H u m m e l and his c o l l a b o r a t o r s , can be used t o p r o v i d e 
d i r e c t o r pos i t i ve ev ldence o f t h e p a t e r n i t y o f o n e o f t h e possib le 
fa thers and , a t t h e same t i m e , i nd i r ec t ev idence o f t h e n o n - p a t e r -
n i ty o f t h e o t h e r s . 

3. D N A t y p i n g 

Th is is t h e la test i n n o v a t i o n in b io logical p a t e r n i t y tes ts . I t cons is ts 
in an a t t e m p t t o d e c i p h e r t h e chemica l a lphabet w r i t t e n i n t o a 
pe rson 's D N A . 

Th is t e s t o f fe rs a ser ies o f advantages w i t h respec t t o t h e ones 
analyzed above , g iven t h e h igher deg ree o f re l iab i l i ty a t ta ined in 
d o u b t f u l o r special cases such as incest o r w h e r e t h e possib le 
pa te rn i t y o f t w o b r o t h e r s is t o be d e t e r m i n e d . It can o n l y fail in 
cases w h e r e t h e p r e s u m e d fa thers a re ident ica l t w i n s . 

Analysís of sectíon 632 of the C P A and the 
principie of discretíonary evaluation by the judge 

Sect ions 1243 o f t h e Spanish C iv i l C o d e states t h a t p rov i s i ons o f 
t h e C iv i l P r o c e d u r e A c t shall be appl ied in d e t e r m i n i n g t h e valué 
o f e x p e r t ev idence and t h e f o r m in w h i c h i t shou ld be t a k e n . A s 
a l ready p o i n t e d o u t , w i t h respec t t o e x p e r t ev idence sec t i on 632 
o f t h e C P A p roc la ims t h a t « judges and c o u r t s shall eva lúate ex 
p e r t ev idence a c c o r d i n g t o t h e ru les o f s o u n d c r i t i que , wi thout 
being obliged to uphold the findings o f the experts». 

P rocedu ra l d o c t r i n e has c o n s t r u e d t h e l e t t e r o f C P A sec t i on 632 
t o mean t h a t e x p e r t ev idence shall be f ree ly w e i g h e d by t h e judge. 
Th is conc l us i ón begs t h e ques t i on o f h o w a judge c o u l d fail t o 
u p h o l d an e x p e r t o p i n i ó n w h i c h p rov ides k n o w l e d g e t h a t t h e 
judge m o s t l ike ly does n o t have. Th i s ques t i on d r a w s t h e rep ly 
t h a t n o m a t t e r h o w t h e sys tem o f d i s c re t i ona ry dec is ión may be 
i n t e r p r e t e d , the judge should always give the crit ical reasoning behind 
the admission or rejection o f a given piece o f evidence. « A s a resu l t 
o f t h e app l i ca t ion o f t hese systems o f ev idence , in w h i c h t h e 
par t ies a re lef t defenceless, t h e legal, d o c t r i n a l and ju r id ica l ex -
p ress ion has been c o i n e d t h a t a g iven p iece o f ev idence does n o t 
b ind t h e judge. Ce r ta i n l y , th is is n o t t r u e , f o r if i t d id n o t b ind 
t h e judge, t h e t r i a l ac t i v i t y u n d e r t a k e n by t h e par t ies in s u p p o r t 
o f ce r ta in facts and s ta temen ts w o u l d serve n o p u r p o s e . W h a t 
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this expression means is simply that no specific evidence obliges the 
deciding body as to its fmdings. In this sense, applying the rules o f 
sound crit ique, the reasons for which the validity o f a fact verif ied 
during the proceedings is not embraced should be given. But certainly 
the tr ier o f fact is bound by the proof» ' . 

Na tu ra l l y i t m u s t be recogn ized f r o m t h e v e r y o u t s e t t h a t t h e 
issue b e f o r e us h e r e c o u l d n o t have possib ly been c o n t e m p l a t e d 
a t t h e t i m e w h e n t h e C P A was d ra f t ed . Today ' s techn ica l a d 
vances d id n o t y e t ex i s t and , consequen t l y , an e x p e r t o p i n i ó n was 
prec ise ly t ha t : a r e p o r t by an e x p e r t in a g iven f ie ld w h i c h c o u l d 
even be r e b u t t e d by o p p o s i n g r e p o r t s f r o m o t h e r e x p e r t s . Th i s 
remains t r u e in many cases b u t has changed w i t h respec t t o 
s i tua t ions such as t h e ones analyzed he re in . Sti l l , t h e issue b e f o r e 
us is m u c h m o r e press ing than s imply t h a t o f t h e eva lua t ion o f 
e x p e r t ev idence by judges. T h e ques t i on h e r e is t o w h a t e x t e n t 
can a judge's dec is ión d e p a r t f r o m b io log ica l ev idence w h i c h af-
f o rds , if n o t 100% accuracy, c ióse t o i t . F u r t h e r m o r e , as has been 
s ta ted by t h e S u p r e m e C o u r t o n n u m e r o u s occas ions, c u r r e n t 
regu la t ion o f f i l ia t ion d isputes has evo lved f r o m t h e p r inc ip ie o f 
f o r m a l t r u t h t o t h a t o f mate r ia l t r u t h . 

Shou ld t hese tes ts n o t be c o n s i d e r e d , m o r e than e x p e r t ev idence, 
genu ine factual c i r cums tances o f t h e p roceed ings , genu ine p r o v e n 
facts? 

In t h e v e r y ex tens ive Sup reme C o u r t case- law in c o n n e c t i o n w i t h 
d isputes invo lv ing pe rsons w h o re fused t o s u b m i t t o genet ic tes ts , 
t h e high c o u r t has g iven a p r e p o n d e r a n t valué t o such refusal and 
p r o c l a i m e d t h a t « t h e refusal t o subm i t t o b io log ica l tes ts , t h o u g h 
n o t enta i l ing a ficto confessio [ tac i t admiss ion ] , does r e p r e s e n t a 
valuable i nd i ca t i on w h i c h t aken t o g e t h e r w i t h o t h e r p r o b a t i v e 
e lements p e r m i t s d e d u c t i o n o f pa te rn i t y» 2. 

T h e S u p r e m e C o u r t has also s ta ted ( imp l ic i t l y o n s o m e occas ions, 
exp l i c i t l y o n o t h e r s ) t h a t t h e t w o cons ide ra t i ons w h i c h m u s t be 
p resen t in o r d e r f o r t h e judge t o dec lare pa te rn i t y a re : f i rs t , t h e 
poss ib i l i ty o f t h e w o m a n ' s i m p r e g n a t i o n , and, second , t h e o b s -
t r u c t i o n i s t refusal o f t h e de fendan t t o s u b m i t t o t h e p e r f o r m a n c e 
t h e a b o v e - m e n t i o n e d tes ts . 

I t w o u l d appear reasonab le t o c o n c l u d e t h a t if t h e S u p r e m e 
C o u r t can o n t h e basis o f p r e s u m p t i v e ev idence and , above al l , 
pu rsuan t t o t h e f inal subparagraph o f sec t ion 135 o f t h e C iv i l 

1 Vázquez Iruzubieta, Car los: «Doc t r ina y Jurisprudencia de la Ley de Enjui
c iamiento Civi l» [Civi l Procedure A c t Doc t r i ne and Case Law] , Revisto de 
Derecho Privado, Madr id , 1984. 
2 Inter alia the Judgements of O c t o b e r I4 th 1985, June 27th 1987, November 
26th 1990, May I4 th 1991 and February 2nd 1992. 
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C o d e , conc lus ive ly deduce pa te rn i t y f r o m t h e p r e s u m e d fa ther ' s 
refusal t o s u b m i t t o b io logical t es t i ng and t h e above -c i t ed poss i 
b i l i ty o f t h e m o t h e r ' s i m p r e g n a t i o n , t h e n , all t h e m o r e reason w h y 
t h e C o u r t shou ld ho ld t h e b io log ica l tes ts t o conc lus ive ly d e t e r 
m ine pa te rn i t y o r n o n - p a t e r n i t y in cases w h e r e such tes ts have 
been p e r f o r m e d . T h e reason ing beh ind m y conc lus ión is t h a t if in 
t h e f i r s t case t h e C o u r t hands d o w n a j u d g e m e n t o f pa te rn i t y o n 
t h e basis o f a m e r e p r e s u m p t i o n , t h e second case p rov i des all t h e 
m o r e g r o u n d s f o r a s imi lar ru l ing . T h e r e f o r e , w h e r e t h e tes ts a re 
ca r r i ed o u t , g iven t h e highly re l iab le resul ts t h e y fu rn i sh , I t h i n k 
i t i m p r o p e r f o r t h e C o u r t t o use t h e d i sc re t i ona ry p o w e r s c o n -
f e r r e d by C P A sec t ion 632 t o h o l d d i f fe ren t ly t han t h e resu l ts o f 
t h e e x p e r t b io logical o p i n i ó n . 

Th is o p i n i ó n obv ious ly re fe rs exc lus ive ly t o t h e ques t i on set o u t 
above , t h a t is, t h e appl icabi l i ty and va l id i ty o f C P A sec t i on 632 in 
cases w h e r e b io log ica l t es t i ng has been p e r f o r m e d . I d o n o t 
analyze t h e ques t i on o f t h e judge's d i sc re t i on as t o w h e t h e r o r 
n o t t o a d m i t such tes ts as ev idence, o r his o r he r a p o s t e r i o r i 
d i sc re t i on t o dec ide c u s t o d y o f t h e ch i ld , o r o t h e r issues o f such 
na tu re . 

T h e ini t ia l conc lus ión reached above p r o m p t s n e w ques t ions : 

1. In such p roceed ings w o u l d e x p e r t b io log ica l ev idence t h e r e 
f o r e suff ice as so lé ev idence t o sustain o r r e fu te patern i ty? 

2. W h a t w o u l d o c c u r in cases w h e r e t h e resu l ts o f t h e b i o l o 
gical ev idence a re o p p o s e d by ev idence t o t h e con t ra ry? 

3. Cases invo lv ing m o r e than o n e possib le fa the r , ident ica l t w i n 
b r o t h e r s ( the o n l y c i r cums tance in w h i c h n o t even D N A 
analysis is re l iab le) , and p r o b l e m s ar is ing in c o n n e c t i o n w i t h 
t h e m i n o r ' s r igh t t o ch i ld s u p p o r t , succession r igh ts , etc. 

Conclusions 

I . T h e Spanish Sup reme C o u r t ' s d o c t r i n e as regards sec t i on 
632 o f t h e Civ i l P r o c e d u r e A c t p roc la ims t ha t w h i l e judges 
and c o u r t s are f r ee t o we igh t h e e x p e r t ev idence t aken d u -
r ing t h e p roceed ings acco rd ing t o t h e p r inc ip ie o f sound c r i 
t i que , t h e conc lus ión reached in t h e i r eva lua t ion t h e r e o f shall 
never be contrary to «a patently obvious fact or to the most 
elemental logic»3. Thus , t h o u g h t h e we igh ing o f such ev idence 
is d i sc re t i ona ry w i t h t h e judge, « the l a t t e r may n o t p r o c e e d 

3 Supreme C o u r t Judgement of December 4th 1989. 
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a rb i t ra r i l y , b u t p u r s u a n t t o t h e ru les o f sound c r i t i que , w h i c h 
a re t h o s e o f logic and c o m m o n sense» 4. 

T h e S u p r e m e C o u r t has t hus far n o t e n t e r e d any j udgemen ts 
deny ing t h e ev idence-eva lua t ion d i s c r e t i o n c o n f e r r e d o n j u d 
ges and cour ts in patern i ty suits by C P A sect ion 632. Neve r -
the less, f r o m t h e legal d o c t r i n e desc r i bed above w e m i g h t 
in fer t h a t g iven t h e high deg ree o f re l iab i l i ty o f f e r e d by b i o 
logical tes ts , and in pa r t i cu la r by D N A analysis, a judge e n -
t e r i n g a j u d g e m e n t d i f f e ren t t han t h a t suggested by t h e r e -
sults o f t h e b io log ica l tes ts w o u l d have t o base such dec is ión 
o n a w e a l t h o f v e r y re l iab le ev idence o f o t h e r k inds ( t es t i -
m o n y , con fess ions by t h e i n t e r e s t e d par t ies , d o c u m e n t s ) . 
A l t h o u g h o u r case- law as y e t r e c o r d s n o instances o f such a 
s i tua t ion ar is ing, i t is n o less t r u e t h a t Spanish judges, w h i l e 
eve r m o r e recogn iz ing t h e high p r o b a t i v e va lué o f t hese tes ts 
( n o t on l y w h e r e t h e y re fu te , b u t also w h e y t h e y establ ish 
p a t e r n i t y ) , c o n t i n u é obse rv i ng t h e l e t t e r o f C P A sec t ion 6 3 2 
and C iv i l C o d e sec t i on 135 in o r d e r t o s u p p o r t t h e exerc i se 
o f t h e i r i n t e r p r e t a t i v e d i s c r e t i o n 5. 

2. F r o m t h e ex tens ive case- law regard ing refusal by t h e p r e 
s u m e d fa the r t o s u b m i t t o b io logical tes t ing 6, i t may be c o n -
c luded t ha t : 

- T h e de fendant ' s refusal t o s u b m i t t o t h e said tes ts p rov ides 
an ind ica t ion o f ines t imab le valué. 

- T h e «lack o f d i r e c t ev idence o f t h e facts br ings i n t o play 
t h e p r e s u m p t i o n s c o n t a i n e d in t h e genera l p rov i s ions o f 
sec t ions 1249 t o 1253 o f t h e C iv i l C o d e , w i t h o u t p re jud i ce 
t o t h e specif ic p rov i s i ons set d o w n f o r pa r t i cu la r s i tua t ions , 
such as o c c u r s w i t h sec t ion 135 o f t h e same C o d e , w h i c h , 
due t o its spec i f ic i ty prevai ls o v e r t h e genera l ru les and 
a l l ows in fe rence o f f i l ia t ion by means o f t h e use o f analogy». 
In th is regard t h e Judgemen t o f A p r i l 5 t h 1990 is e x t r e m e l y 
in te res t ing . In a s imi lar case, a f te r r e i t e r a t i n g t h e above-
desc r i bed d o c t r i n e w i t h respec t t o t h e poss ib i l i ty o f p r o -
c la im ing p a t e r n i t y by analogy, t h e C o u r t s t ressed t h a t «the 
principie that the tr ier shall be free to examine evidence and 
to reasonably weigh and evalúate the same tends, in short, to 
pursue the t r ia l principie o f mater ia l t ru th , [...], f o r w h i c h t h e 
last subparagraph o f C iv i l C o d e sec t i on 135 t u r n s o u t t o 
decis ive, insofar as c o n c e r n s adequate legal g r o u n d s . T h e 

4 Supreme C o u r t Judgement of May I8 th and February I3 th 1990, ínter alia. 
5 Supreme C o u r t Judgement of February 7th 1986, ínter alia. 
6 Supreme C o u r t Judgements o f March ISth 1988, January 24th 1989, and 
January 19th and Ap r i l 5th 1990, inter alia. 
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said subparagraph al ludes t o and m e n t i o n s as a c los ing r e -
f e rence " o t h e r facts f r o m w h i c h f i l ia t ion is i n f e r r e d by ana-
logy" , an ind icat ive phrase - a s dec la red in t h e Judgemen t 
o f D e c e m b e r 7 t h 1 9 8 8 - w h i c h n o d o u b t s re fe rs t o i n d i r e c t 
ev idence t h a t is o f special signif icance in t h e absence o f t h e 
basic facts m e n t i o n e d in t h e o f t - c i t ed C C sec t i on 135 (ex-
press o r t ac i t r e c o g n i t i o n , possession o f legal fi l ial s ta tus, 
and cohab i t a t i on w i t h t h e m o t h e r d u r i n g t h e p e r i o d o f 
c o n c e p t i o n ) , or when no direct p r o o f o f generat ion exists due 
to the defendant declining to submit to the relevant biological 
tests». 

3. F r o m t h e f o r e g o i n g analysis, and tak ing i n t o a c c o u n t t h r e e 
a l r e a d y - m e n t i o n e d t r e n d s , n a m e l y ( i ) p a t e r n i t y l aw as i t 
s tands t o d a y is suffused w i t h t h e p r inc ip ie o f ma te r ia l t r u t h 
(i i) b io log ica l t es t i ng and D N A t yp ing in pa r t i cu la r have at
ta ined a high deg ree o f re l iab i l i ty in establ ishing a n d / o r ru l i ng 
o u t pa te rn i t y , and (i i i) as d e m o n s t r a t e d by t h e case- law in 
th is respec t , o u r C o u r t s , mak ing use o f t h e i r d i s c r e t i o n a r y 
ev idence-eva lua t ion p o w e r s , a re assigning g r e a t e r w e i g h t t o 
t h e resu l ts o f b io log ica l tes t ing , w h e r e such has been p e r f o r -
m e d , t h a n t o all o t h e r t ypes o f ev idence ( o r m o r e s igni f icant ly 
st i l l , have i n t e r p r e t e d t h e refusal t o s u b m i t t o such tes t ing , 
t o g e t h e r w i t h t h e o t h e r c i r cumstances , as a fac t f r o m w h i c h 
pa te rn i t y can be deduced ) . / th ink it appropr iate to conclude 
that biological evidence, in view o f the high degree o f reliability it 
offers both in conf i rming as well as in refut ing paternity, should 
now be considered by the Courts as «direct evidence o f genera
tion» within the meaning o f Civil Code section 135, and that the 
Courts should be therefore denied the discretionary author i ty con-
ferred upon them by CPA section 6 3 2 , whereby they were em-
powered to weigh such evidence freely and thus enter judgements 
contrary to the results o f biological tests which in most cases offer 
accuracy o f 9 9 % or greater. 

4 . Just as case-law has f ound in t he final subparagraph o f Civi l C o d e 
sect ion 132 g rounds f o r a p resumpt ion o f patern i ty in cases 
w h e r e t h e supposed fa ther refuses t o submi t t o patern i ty tests, 
I believe t h e express ion «d i rec t evidence o f genera t ion» f r o m 
tha t same sect ion cou ld be broad ly i n te rp re ted so as t o adm i t 
t he results o f biological tests as d i rec t p r o o f w i t h respect t o 
wh i ch judge does n o t have d iscret ionary p o w e r s as t o its p r o -
bative weight . In any event, n o b o d y cou ld argüe w i t h t h e asser-
t i o n tha t a patern i ty o r non-pa tern i ty judgement based solely 
o n the biological tes t evidence offers greater cer ta in ty than one 
based o n m e r e p resumpt ion o f patern i ty a t tendant u p o n the 
refusal t o submi t t o such test ing. Yet , n o b o d y is s tar t led o r 
a larmed by this so lu t ion as f ound in o u r case-law, and i t has in 
fact received much praise. 
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In th is regard I w i l l o n c e again recal l t h e w o r d s o f t h e Su-
p r e m e C o u r t Judgemen t o f A p r i l 5 th 1990, w h i c h appear t o 
o p e n up a n e w l ine o f reason ing in t h e high c o u r t ' s j u r i s p r u -
dence , w h e n i t re fe rs t o b io log ica l tes ts as « d i r e c t ev idence 
o f g e n e r a t i o n » and l ikens t h e m t o such basic facts as express 
o r t ac i t admiss ion , possession o f legal status, e tc , t aken p e r 
v e r b a t i m f r o m C iv i l C o d e sec t i on 135 ab initio. 

Lastly, I f i nd i t necessary t o p o i n t o u t , w i t h respec t t o t h e 
v i e w exp ressed by t h e Spanish Sup reme C o u r t in its w e l l -
k n o w n j u d g e m e n t o f May 2 l s t 1988, «i l logical and ha rd t o 
accep t is t h e unawareness t h a t t h e techn iques n o w in use in 
haemato log ica l f i l i a t ion tes t i ng o f fe r abso lu te accuracy insofar 
as conce rns negat ive ev idence», is n o t t r u e 7, as t h e y a re even 
m o r e re l iab le prec ise ly w h e n i t c o m e s t o p r o v i n g pa te rn i t y . 

W i t h c u r r e n t haemato log ica l t es t i ng means and techn iques i t 
is poss ib le in many cases t o ru le f o r o r against pa te rn i t y w i t h 
99 .73% reliabil i ty. Juxtaposed w i t h c u r r e n t D N A typ ing, w h e r e 
t h e m í n i m u m acceptab le p robab i l i t y f o r an a prior/ exc lus ión 
o f p a t e r n i t y is 99 .9% and t h e pa te rn i t y p r o v e n c r i t e r i a w h i c h 
d i c ta te t h a t pa te rn i t y is on l y p r o v e n w h e n t h e r e ex is ts a 
c e r t a i n t y o f 9 9 . 7 3 % o r h igher (wh i ch these tes ts o f t e n sur -
pass), and w i t h t h e fac t t h a t 9 9 % accuracy is on l y c o n s i d e r e d 
«highly l i ke ly», th is p r o m p t s a s lew o f ques t ions as t o h o w 
can anyone st i l l c o n t i n u é t o o b j e c t t o th is b io log ica l ev idence. 
T h u s , g iven th is high deg ree o f accuracy, if w e accep t t h a t 
judges can f ree l y we igh t h e resu l ts o f th is e x p e r t ev idence 
and ru le o t h e r t han as t h e r e b y ind ica ted , w e w o u l d be a l lo -
w i n g l i t igat ion t o be dec ided by such fal l ib le ev idence as t es -
t i m o n y o r d o c u m e n t s (cer t i f i ca tes o f g o o d c o n d u c t o r o f t h e 
m o t h e r ' s hones t y ) o r p r e s u m p t i o n s ( cohab i t a t i on more uxo
rio), o r possession o f legal s tatus. O n e th i ng is obv ious : o n c e 
t h e issue o f p a t e r n i t y has been posed , t h e judge m u s t e n t e r 
a ru l i ng e i t h e r f o r o r against pa te rn i t y , and, u n d e r a sys tem 
t h a t p e r m i t s and advocates t h e invest igat ion o f pa te rn i t y if a 
judge ru les c o u n t e r t o t h e resul ts o f t h e b io log ica l ev idence 
because i t does n o t o f fe r guarantees o f abso lu te ce r ta i n t y 
(and 9 9 % does n o t seem t o h im o r he r t o be suf f ic ient ) , t h a t 
judge w i l l necessar i ly have t o base his o r he r j u d g e m e n t o n 
t h e o t h e r classic o r o r d i n a r y t ypes o f ev idence m e n t i o n e d 
above . 

I c o u l d c o n c l u d e by vo ic ing m o r e o f t h e inev i tab le ques t ions 
such as: w h a t judge c o u l d en joy m o r e than 9 0 % con f idence 
in his o r h e r dec is ión o n a pa te rn i t y case if t h e j u d g e m e n t 

7 Ribero Hernández, Francisco: «Comentar io a la sentencia de 17 de jul io de 
1987» [Commen ts on the ju ly I7 th 1987 judgement] , Cuodernos Cmtos. 
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had t o be made o n t h e basis o f no o t h e r ev idence e x c e p t 
w i t ness t e s t i m o n y , such d o c u m e n t s as a re p r e s e n t e d in t h o s e 
lawsui ts , p r e s u m p t i o n s and c o u r t declarat ions? 

Perhaps n o b o d y has m o r e reason than judges t o ce léb ra te 
t h e ex i s tence o f th is k ind o f re l iab le and ef fect ive ev idence 
and o f legal ru les w h i c h p e r m i t i ts u n r e s t r l c t e d use. 
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K n o w l e d g e o f t h e human g e n o m e also raises ques t ions invo lv ing 
m a t r i m o n y . In s o m e c o u n t r i e s , t h e responses t o t h e ex i s tence o f 
genet ica i ly t r a n s m i t t e d diseases w e r e regu la t ions as t o t h e c o n -
t e n t and ef fects o f p r e - w e d d i n g medica l cer t i f i ca tes . Such laws 
c o u l d be w i d e n e d t o l i kewise inc lude genet ic tes ts , b o t h f o r pu r -
poses o f mar i ta l d isqual i f icat ion and t o fu rn i sh I n f o r m a t i o n w i t h a 
bear ing o n p r o c r e a t i o n dec is ions. Mak ing such tes ts m a n d a t o r y , 
b r o a d d isc losure o f t h e i r resu l ts , and t h e c o n t e n t s and effects 
t h e r e o f may h a r m fundamen ta l r ights such as pr ivacy, equa l i ty and 
f r e e d o m . 

M a t r i m o n y is i n t i m a t e l y l i nked t o sexua l l i fe and i ts na tu ra l 
o u t c o m e , p r o c r e a t i o n . Th i s dua l r ea l i t y and all dec i s ions a f fec t -
ing t h e m have a lways been a cause o f c o n c e r n and m o r a l , 
r e l i g i ous , m e d i c a l , psycho log i ca l , soc io log i ca l and legal d i scus-
s i o n . 

In t h e área o f hea l th care, carnal u n i ó n is l inked t o t h e t ransmis -
s ion o f diseases, p r imar i l y , t h o u g h n o t l im i ted t o , venerea l disease. 
Th is fear has n o w been he igh tened by A I D S , a c o n t e m p o r a r y 
scourge w i t h t e r r i f y i ng social impac t . A s f o r p r o c r e a t i o n , t h e m e 
dical w o r l d ' s main p r e o c c u p a t i o n has been t h e f ight against in fer -
t i l i t y . T h e s t rugg le t o o v e r e ó m e obstac les t o ch i ldbear ing has even 
t u r n e d t o soph is t i ca ted genet ic techn iques . 
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Bu t b i r t h c o n t r o l is also m o t i v a t e d by d e m o g r a p h i c reasons, o r 
by indiv idual hea l th , social o r e c o n o m i c fac to rs . A l l t hese reasons 
a re p resen t in t h e e n d e a v o u r t o mas te r t h e laws o f i nher i tance 
so t h a t o f fspr ing may be f r e e d o f ser ious men ta l o r physical han-
dicaps and defects . 

In t h e face o f these deve lopmen ts , l awmake rs have a t t imes suc-
c u m b e d t o t h e t e m p t a t i o n t o i n te r vene ef f icaciously in th is p r o -
cess and fo res ta l l t h e harmfu l consequences o f carnal re la t ions . 
Such legislat ive ac t i on has been a cons tan t , t h o u g h its in f luence 
has va r ied grea t ly o v e r t i m e . 

Beginning in 1900 Mende l ' s laws w e r e r e d i s c o v e r e d t h r o u g h t h e i r 
app l i ca t ion t o man. G a r r o d , w i t h his 1902 w o r k o n congen i ta l 
m e t a b o l i s m e r r o r s , and H u r s t , w i t h his 1907 research i n t o eye 
c o l o u r , w e r e a m o n g t h e f i r s t human genet ic inves t iga tors , in i t ia l ly 
focus ing t h e i r s tudies o n physical fea tu res and disease. T h e i r a im 
was t o i m p r o v e t h e qual i ty o f t h e human race by man ipu la t ing its 
b io log ica l i nher i tance . 

P r i o r t o t h e t r i u m p h o f nat ional socia l ism in G e r m a n y , scient i f ic 
d o c t r i n e had d i scove red t h a t a large n u m b e r o f diseases, physical 
as w e l l as men ta l , w e r e o f a genet ic o r i g i n . T h e scient i f ic m o v e -
m e n t c h a m p i o n i n g b i o l o g i c a l e v o l u t i o n g r e w s t r o n g in t h a t 
c o u n t r y d u r i n g t h e 1930s, was e m b r a c e d by t h e Naz i pa r t y as its 
o w n p r i o r t o t h e i r ascent t o p o w e r , and p r o m o t e d by H i t l e r ' s 
g o v e r n m e n t t he rea f t e r . A s a resu l t , t h e r ise and fall o f Naz i d o c 
t r i n e s have had a g rea t bear ing o n all eugenic t h i n k i n g and o n 
h o w eugenics is seen by soc ie ty . 

Racial hygiene was based o n t h e i m p r o v e m e n t o f t h e genet ic p o o l 
and in its pu r su i t ind iv idual r ights w e r e t r a m p l e d , b o t h in t h e área 
o f r e p r o d u c t i o n dec is ions and in t h e se lec t ion o f spouses. Euge
nics he ld t h a t genet ic f ac to rs d e t e r m i n e men ta l hea l th and m o r a l 
c o n d i t i o n and have a decis ive in f luence o n c r im ina l i t y . U n d e r i ts 
i nsp i ra t i on , mass s ter i l i za t ions , legal ized euthanasia, and genoc ide 
f o r racial o r psych ia t r ic reasons w e r e ca r r i ed o u t . 

Aga ins t such a b a c k g r o u n d , all p resen t -day a t t e m p t s t o in f luence 
genet ic f ac to r s t o t h e benef i t o f t h e o f fsp r ing u n d o u b t e d l y smack 
o f eugenics and, in p r inc ip ie , t r i gge r ing an al lerg ic r eac t i on b r o u g h t 
o n by t h e m e m o r y o f Naz i h o r r o r s . W e m u s t none the less p o i n t 
o u t , h o w e v e r , t h a t scient i f ic ac t ions a imed at e rad ica t ing o r cu r i ng 
h e r e d i t a r y disease, i l lnesses o r m a l f o r m a t i o n s shou ld be seen as 
benef ic ia l . T h e i r d e v e l o p m e n t and app l i ca t ion shou ld be e n c o u r a -
ged , p r o v i d e d t h e r e ex is t adequate c o n t r o l s t o p r e v e n t t h e i r u t i -
l i za t ion f o r eth ica l ly undes i rab le ends and t h a t t h e essent ial p r i n 
c ipies ach ieved by man t h r o u g h f i e rce st ruggles and t rag ic r e v o -
lu t ions be safeguarded. 
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Eugenícs and matr imony 

W i t h respec t t o m a t r i m o n y , eugenics insp i red legis lat ion seek ing 
t o make mar r iage c o n t i g e n t o n t h e po ten t i a l coup le ' s s ta te o f 
hea l th , so as t o avo id t ransmiss ion o f disease w i t h i n t h e c o u p l e 
and m a j o r r isks t o t h e o f fspr ing . T h e U n i t e d States was t h e f i r s t 
t o d ic ta te laws in th is respec t . In 1904 N e w Jersey p r o h i b i t e d 
pe rsons w h o had res ided in men ta l i ns t i t u t i ons f r o m m a r r y i n g 
w i t h o u t medica l ce r t i f i ca t i on o f t h e i r r e c o v e r y . In t h a t same year , 
O h i o b r o a d e n e d t h e p r o h i b i t i o n t o a lcoho l i cs and v i c t ims o f c o n -
tag ious diseases. A f t e r 1905, beginn ing w i t h Indiana and M i n n e s o 
ta , p r o h i b i t i o n was e x t e n d e d t o a large n u m b e r o f o t h e r s tates, 
a l t hough m o s t o n l y r e q u i r e d t h a t t h e man fu rn i sh ce r t i f i ca t i on o f 
his hea l th s tatus, speci f ical ly w i t h respec t t o venerea l disease. T h e 
G e r m á n law o f O c t o b e r 16th 1935, w i t h t h e na t iona l social ists 
f i r m l y in p o w e r , r e q u i r e d each spouse t o p r e s e n t a medica l ce r 
t i f ícate s h o w i n g t h e y d id n o t suf fer f r o m men ta l i l lness o r a ge-
net ical ly t ransmiss ib le disease. Th is law was e x t e n d e d t o Sweden 
and D e n m a r k d u r i n g t h e same p e r i o d , a l t hough o n l y as c o n c e r n e d 
venerea l disease. 

T h e a f o r e m e n t i o n e d a v e r s i ó n t o any leg is la t ion o f N a z i o r i g i n 
o r i n s p i r a t i o n has m e a n t t h a t t o d a y m a n y c o u n t r i e s have a n -
nu l l ed t h e p r o v i s i o n s r e q u i r i n g such c e r t i f i c a t e s ( S w e d e n and 
D e n m a r k 1968 and 1969) o r have n o t c o n t e m p l a t e d any s im i la r 
r e g u l a t i o n s . 

T h e r e never the less c o n t i n u é t o ex is t c o u n t r i e s in w h i c h t h e g o -
v e r n m e n t r equ i res a med ica l cer t i f í ca te , o f va ry ing c o n t e n t , p r i o r 
t o c o n t r a c t i n g m a t r i m o n y . I am n o t r e f e r r i n g h e r e t o t h e possib le 
g r o u n d f o r a n n u l m e n t d u e t o t h e concea led ex i s tence o f a v e n e -
real disease o r o t h e r se r ious con tag ious i l lness, w h i c h is c o n t a i -
ned in t h e legal sys tems o f many c o u n t r i e s , b u t t o t h e lack o f 
k n o w l e d g e o f essent ial c o n d i t i o n s o r charac te r i s t i cs o f one 's ma
r i ta l pa r t ne r . 

Th is analysis takes up t h o s e legis lat ions w h i c h r e q u i r e a p r e -
w e d d i n g med ica l ce r t i f í ca te based o n a p r i o r e x a m i n a t i o n , analysis 
o r tes t , t h e resu l ts o f w h i c h a re inc luded o n a d o c u m e n t issued 
by a med ica l p ro fess iona l as a p r e c a u t i o n a r y measu re f o r avo id ing 
con tag ión o f t h e o t h e r spouse o r p r o c r e a t i o n - r e l a t e d p r o b l e m s . 
T h e cer t i f í ca te and t h e p e r f o r m a n c e o f t h e necessary tests a re a 
necessary p r e r e q u i s i t e f o r t h e mar r iage t o t ake place. 

In th is rega rd , t w o main types o f laws may be d is t ingu ished o n 
t h e basis o f w h e t h e r t h e y r e q u i r e t ha t tes ts y ie ld specif ic resu l ts 
o r m e r e l y t h a t t h e y be p e r f o r m e d . 
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1. F a v o u r a b l e resu / t r e q u i r e d 

Some legislat ions make t h e mar r iage c o n t i n g e n t o n t h e resu l ts o f 
ob l íga to ry med ica l analyses o r tes ts . 

T h e T u r k i s h law o f 192 ! (ar t ic les 122 and 124 o f t h e C iv i l C o d e ) 
is parad igmat ic . I t r equ i res a p rev ious c o m p l e t e medica l examina -
t i o n o f t h e f u t u r e c o n s o r t s in o r d e r t o d e t e r m i n e t h e ex i s tence 
o f diseases such as tube rcu los i s , syphí is o r epi lepsy, w h i c h , if 
d e t e c t e d , may resu l t in t h e mar r iage be ng f o r b i d d e n o r , in s o m e 
cases, such as tube rcu los i s , de layed. 

Panamá, u n d e r i ts l aw o f D e c e m b e r j l r d 1928 (sec t ion 98 .3) , 
p rov ides f o r t h e f o l l o w i n g ob l i ga t i on : « m iles i n tend ing t o c o n t r a c t 
m a t r i m o n y shall p rev ious ly also f i le w i t h t h e Judge a cer t i f í ca te 
s tat ing t h a t t h e y d o n o t suf fer f r o m any ser ious con tag ious disea
se, w h i c h cer t i f í ca te shall be issued by a physic ian». Excep ted f r o m 
th is ob l iga t ion a re mar r iages e n t e r e d i n t o at t h e p o i n t o f dea th 
and « those o f mun ic ipa l g o v e r n m e n t s ex is t ing p rev ious t o t h e 
e n a c t m e n t o f th is Law» . 

T h e Chínese mar r iage law o f 1980 (sec t ion 6.2) r equ i res a p r e -
w e d d i n g medica l e x a m i n a t i o n t o d e t e r m i n e t h a t n e i t h e r o n e o f 
t h e f u t u r e spouses has l ep rosy o r any o t h e r i l lness w h i c h d isqua-
lifies t h e m f r o m m a r r y i n g . 

M o s t states in t h e U n i t e d States ma in ta in t h e r e q u i r e m e n t f o r a 
medica l e x a m i n a t i o n t o d e t e c t venerea l and con tag ious diseases, 
epi lepsy and na rco t i c o r a l coho l abuse. T h e consequences o f fa i -
l ing t o fu rn i sh such a cer t i f í ca te va ry f r o m state t o s ta te . 

Medica l cer t i f i ca tes a re also a p r e - w e d d i n g r e q u i r e m e n t in M é x i c o 
(C iv i l C o d e sec t ions 97 and 98 ) , A r g e n t i n a (C iv i l C o d e sec t ion 
187), and Bol iv ia (C iv i l C o d e sec t ions 55 and 56) . 

2. E x a m i n a t i o n r e q u i r e d ; resul ts ind i f ferent 

French law (and t h a t o f L u x e m b o u r g , w i t h t h e same c o n t e n t ) 
s ince D e c e m b e r I 6 t h 1942 r e q u i r e s t h e f u t u r e c o n s o r t s t o 
u n d e r g o med ica l e x a m i n a t i o n and t h e issuance o f a ce r t i f í ca te t o 
be fíled w i t h t h e «o f f i ce r o f t h e civi l s ta te» . T h e na tu re , c o n t e n t 
and effects o f th is cer t i f í ca te , h o w e v e r , d i f fer f r o m t h o s e cons i -
d e r e d above . 

U n d e r t h e D e c r e e o f M a r c h 17th 1978, t h e p r e - w e d d i n g med ica l 
e x a m i n a t i o n mus t , above al l , focus o n t h e r i sk o f con tag ious d i 
sease and inc lude t h e analyses and tes ts con ta ined in a l ist d r a w n 
up and a m e n d e d by law. Bu t t h e cer t i f i ca tes ( w h i c h a re val id f o r 
2 m o n t h s ) can on l y acc red i t t h e fact t h a t each o f t h e i n t e res ted 
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par t ies has u n d e r g o n e t h e tes ts f o r pu rposes o f t h e i r b e t r o t h a l . 
A n y o t h e r i nd ica t ion as t o t h e resu l t o f t h e e x a m i n a t i o n is e x c l u -
ded (C iv i l C o d e sec t i on 63 ) . T h e cer t i f í ca te m u s t o n l y d e m ó n s 
t r a t e t h a t t h e e x a m i n a t i o n has t aken place. T h e consequences o f 
t h e e x a m i n a t i o n a re specif ical ly exc luded f r o m t h e cer t i f í ca te . T h e 
d o c t o r m u s t give t h e cer t i f í ca te t o t h e i n te res ted pa r t y a long w i t h 
a heal th educa t i on b r o c h u r e , a te l l ing ind ica t ion as t o t h e p u r p o s e 
o f t h e e x a m i n a t i o n . 

Henee , t h e conc lus ions o f t h e medica l exam ina t i on m u s t n o t be 
revea led t o t h e civi l o f f i cer o r t o t h e o t h e r spouse and its o u t -
c o m e in n o w a y c o n d i t i o n s t h e poss ib i l i ty o f en te r i ng i n t o w e d -
lock . A s Bou langer has s ta ted , « t h e en t i r e sys tem rests o n t h e 
m o r a l consc ience o f t h e f u t u r e spouses», since t h e y a re t h e on ly 
ones w h o k n o w - a n d each o n l y insofar as c o n c e r n s h i m o r 
h e r s e l f - t h e resu l t o f t h e examina t i on and can p o n d e r and t ake 
dec is ions as t o t h e possib le consequences f o r t h e i r spouse and 
f u t u r e o f fspr ing . 

T o d a y o t h e r aspects ar is ing f r o m o u r p resen t social rea l i t y m u s t 
be added t o t h e t r a d i t i o n a l c o n c e r n f o r t h e hsks o f con tag ión 
and h e r e d i t a r y t ransmiss ion . Some are r e c e n t diseases such as 
A I D S . O t h e r s de r i ve f r o m n e w s i tua t ions such as t ranssexua l i sm, 
o r surg ica l sex -change o p e r a t i o n s j us t i f i ed by c o n t r a d i c t i o n s 
b e t w e e n physical and psycholog ica l gender . T h e poss ib i l i ty o f a 
p e r s o n having o n e sex t o d a y d i f f e ren t f r o m a f o r m e r o n e has 
po ten t ia l l y decis ive consequences f o r m a t r i m o n y , jus t as t h e fac t 
t h a t a p e r s o n o f o n e sex m igh t h a r b o u r c o n d i t i o n s w h i c h in t h e 
f u t u r e - p e r h a p s a f te r m a r r y i n g o r even p r o c r e a t i n g - m igh t lead 
t o a d o p t i o n o f t h e o p p o s i t e sex. 

Legal p r e o e c u p a t i o n w i t h t h e physical o r men ta l c o n d i t i o n s o f 
po ten t i a l pa ren ts as possib le d e t e r m i n a n t s o f r isks f o r descen-
dants have n o t on l y led t o t h e placing o f c o n d i t i o n s o r o u t r i g h t 
p r o h i b i t i o n o n mar r iage , b u t also t o a u t h o r i z e d o r f o r c e d s te r i l i -
za t ion o f ce r ta in af f l ic ted peop le in o r d e r t o p r e v e n t t h e m f r o m 
p r o c r e a t i n g . A n d h e r e w e m u s t d is t inguish b e t w e e n v e r y d i f f e ren t 
genera l p r inc ip ies . O n e possib le pos i t i on is an abso lu te p r o h i b i 
t i o n o f t h e s te r i l i za t ion o r cas t ra t ion o f human beings, in w h a t e v e r 
f o r m o r f o r w h a t e v e r reason . A n o t h e r c o u r s e is t o a d m i t t h e 
poss ib i l i ty o f such i n t e r v e n t i o n b u t on l y w i t h t h e i n f o r m e d c o n -
sent o f t h e i n te res ted par ty . A n d lastly, t h e t h i r d poss ib i l i ty is t o 
a l l o w such ac t ions u n d e r judic ia l c o n t r o l w i t h o u t t h e v i c t im 's 
acqu iescence being necessary. 

T h e s o m e t i m e s c o n t r a d i c t o r y i n t e r p r e t a r o n o f t h e pr inc ip ies o f 
man's inv io lab i l i t y and t h e p r o t e c t i o n o f descendants has been 
sub jec t t o d i f f e ren t t rans la t ions . 
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In t h e U n i t e d States t h e r e is t h e classic case o f Buck vs Bell . In 
t h e m a j o r i t y o p i n i ó n d ra f ted by Justice H o l m e s , t h e Supreme 
C o u r t uphe ld t h e cons t i t u t i ona l i t y o f a V i rg in ia law u n d e r w h i c h 
C a r r i e Buck was s ter i l i zed in 1927 o n t h e basis o f a medica l 
f ind ing o f men ta l def ic iency and t h e r isk o f said def ic iency 's pos 
sible t ransmiss ion . T h e la t te r c o n c e r n was s u p p o r t e d by t h e fac t 
t h a t t h e w o m a n had a l ready g iven b i r t h t o a daugh te r w i t h signs 
o f s imi lar i m p a i r m e n t . T h e Sup reme C o u r t ' s dec is ión con ta i ned 
c lear a l lus ions t o reasons d r a w n f r o m eugenic d o c t r i n e s . It a lso 
a l luded t o t h e s im i la r i t y w i t h ob l i ga to r y vacc ina t ions . 

S ter i l i za t ion codes ex i s t in As ian c o u n t r i e s and these ideas, l ong 
re j ec ted by m e m o r i e s o f t h e Naz i expe r i ence , a re r e t u r n i n g t o d a y 
in many o t h e r places w i t h r e n e w e d s t reng th . 

H e r e in Spain, sec t ion 4 2 8 o f t h e C r i m i n a l C o d e (d ra f ted in ac-
c o r d a n c e w i t h O rgan i c A c t 3 o f June 2 l s t 1989) r e m o v e s c r im ina l 
l iabi l i ty f o r s ter i l i za t ions p e r f o r m e d by d o c t o r s n o t o n l y in cases 
w h e r e t h e pa t ien t f ree ly gives his o r h e r express consen t , b u t 
also in cases o f incapaci ta ted pe rsons w i t h «ser ious psychic de f i 
c iency», w h o , o f c o u r s e need n o t give t h e i r consen t . In t h e la t te r 
case, judic ia l a u t h o r i z a t i o n is r e q u i r e d and guarantees a re p r o v i -
ded such as a f ind ing by t w o special ists, appearance by a r e p r e -
senta t ive o f t h e genera l a t t o r n e y ' s of f ice, and pleadings by t h e 
incapac i ta ted person 's legal counse l . 

F r o m t h e above i t may be ga the red t h a t an incapac i ta ted c i t i zen 
may be s te r i l i zed , w i t h o u t his o r he r consen t , in o r d e r t o avo id 
p r o c r e a t i o n ca r ry ing s o m e r isk t o t h e p r o g e n i t o r bu t , above al l , 
t o t h e o f fspr ing and, perhaps, t o soc ie ty . 

Genet ic testing 

T h e d e v e l o p m e n t o f genet ic sc reen ing raises n e w ques t ions and 
i n t r o d u c e s n e w fac to rs i n t o t h e s tudy o f t h e t r ad i t i ona l ones. A l l 
th is leads us t o ask w h e t h e r peop le w i sh ing t o m a r r y can legi t i -
ma te ly be r e q u i r e d t o u n d e r g o genet ic sc reen ing o r t es t i ng b e f o r e 
t h e y e n t e r i n t o w e d l o c k . A n d if so, w h a t shou ld such tes t i ng 
cons is t of , t o w h a t uses may t h e resul ts be pu t , and w h a t m igh t 
t h e possib le consequences be o f a fa i lu re t o c o m p l y w i t h th is 
r e q u i r e m e n t o r o f t h e resul ts themselves? 

Social c o n c e r n w i t h respec t t o sexual re la t ions and t h e i r p r o c r e a -
t i ve consequences has h i t h e r t o t rans la ted i n t o legal p rov i s ions f o r 
medica l examina t i ons geared t o v e r y specif ic diseases (venerea l 
and con tag ious diseases, menta l d i so rde rs , t ube rcu los i s , etc. ) and 
t o t h e p r e p a r a t i o n o f a fami ly cl inical h i s to ry . W i t h t h e advance 
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o f genet ic t e c h n o l o g y - i n c l u d i n g , obv ious ly , p rog ress in o u r u n -
de rs tand ing o f t h e h u m a n g e n o m e - n e w ques t ions a re being ra i -
sed (perhaps vest iges o f o íd c o n c e r n s ) w h i c h r e q u i r e n e w th i nk i ng 
and n e w conc lus ions . 

T h e poss ib i l i ty - e v e r g r e a t e r and fo reseeab ly even m o r e so in t h e 
near f u t u r e - o f u n c o v e r i n g facts w h i c h invo lve r isks t o descen-
dants necessary leads t o a r e v i e w o f ce r ta in basic concep t s . I t Is 
o n c e again a m a t t e r o f t r ac ing t h e d iv id ing Une b e t w e e n spheres 
sa feguarded by seeming ly c o n t r a p o s e d f u n d a m e n t a l p r inc ip ies . 
T h e g r e a t e r benef i t - o r b e t t e r s ta ted , t h e d i m i n i s h m e n t o r sup-
p ress ion o f h a r m t o t h e d e s c e n d a n t s - may clash w i t h t h e r i gh t 
t o pr ivacy, t o f r e e d o m o r t o equal i ty , o r w i t h t h e r i gh t t o n o t 
be d i sc r im ina ted against f o r reasons o f i l lness o r physical defect . 
T h e r igh t o f all pe rsons t o e n t e r i n t o m a t r i m o n y , t o lead t h e i r 
o w n sex life f ree ly and independen t l y , and t o p r o c r é a t e may also 
be e n c r o a c h e d u p o n . A n d w e m u s t n o t f o r g e t t h e fundamen ta l 
r igh ts t o bene f i t f r o m techno log ica l and scient i f ic advances and 
t h e r igh t t o hea l th . Lastly, i t m u s t be reca l led t h a t h u m a n beings 
have t h e r i gh t t o k n o w , b u t also t h e r i gh t n o t t o k n o w . 

T h e H u m a n G e n o m e Project 

A l t h o u g h t h e popu la r n o t i o n t h a t t h e p ro j ec t ' s c o m p l e t i o n w i l l 
mean ful l k n o w l e d g e has been a t ta ined o f man and his diseases is 
obv ious l y i n c o r r e c t , and t h o u g h i t is c lear t h a t k n o w i n g t h e map 
o r its sequences is n o t enough , u n d o u b t e d l y w h e n t h a t t i m e a r r i -
ves, w e w i l l have def in i t i ve ly c o m p l e t e d t h e n u m b e r o f k n o w n 
genes and t h e r e b y classif ied an i m p o r t a n t n u m b e r o f genet ic d i 
seases. G e n e behav iou r w i l l be u n d e r s t o o d w i t h eve r g rea te r 
accuracy, leading t o unp red i c tab le consequences . 

W e c a n n o t f o rge t , in any case, t h a t each pe rson 's g e n o m e r e p r e -
sents p a r t o f t ha t p e r s o n and t o a large degree - t h o u g h n o t 
e x c l u s i v e l y - makes them what they are and what they wil l be. 

G e n o m i c k n o w l e d g e may d isc lose diseases, m u t a n t genes capable 
o f p r o d u c i n g h e r e d i t a r y a i lments o r p red ispos ing us t o physical 
o r psychopa tho log ica l d i so rde rs , o r ind iv idual t ra i t s such as inc l i -
na t ions o r skil ls. G e n o m e know ledge ' s p r o m i s e f o r p reven t i ve 
med ic ine , e te rna l asp i ra t ion o f h u m a n k i n d , is unques t ionab le and 
o f excep t i ona l i m p o r t . Ever since t h e d i scove ry t h a t genes a re 
respons ib le f o r t h e h e r e d i t a r y t r ansm iss ion o f ce r ta in diseases, 
research has focused o n ident i fy ing such genes and locat ing t h e m 
in t h e c h r o m o s o m e s ; a l though i t shou ld be b o r n e in m ind t h a t 
t h e r e a re diseases, such as H u n t i n g t o n ' s c h o r e a , w h i c h a re caused 
by o n e gene, and o t h e r s by t h e c o m b i n a t i o n o f t w o o r m o r e 
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de fec t iva genes. T h e r e n o w n e d mo lecu la r b io log is t R o b e r t W e i n -
b e r g has p o i n t e d o u t t h a t « d u r i n g t h e n e x t decade, w e may begin 
t o c o m e across genes t h a t a re surpr is ing ly s t r o n g d e t e r m i n a n t s 
o f k n o w l e d g e , a f fec t ion and o t h e r aspects o f human f u n c t l o n and 
appearance» ' . 

O f c o u r s e th is o u t l o o k shou ld n o t lead us In to a b io log ica l d e -
t e r m i n i s m ; w e m u s t r e m e m b e r t h a t man's dest iny , in a d d i t i o n t o 
res ld ing in his genes, is f o r m e d by t h e e n v i r o n m e n t , m é d i u m o r 
c i r cums tances s u r r o u n d i n g h i m and w i t h w h i c h he l ives, and , 
m o r e o v e r , by his f r e e w i l l . 

N o w a d a y s w e can w i t ness h o w genet ic k n o w l e d g e is dai ly d i vu l -
ged in t h e mass med ia and is b e c o m i n g p a r t o f t h e c i t i zenry ' s 
cu l tu ra l baggage. A n d th is aspect is abso lu te ly f undamen ta l , be-
cause t h e ch i l d ren o f t o d a y - t o m o r r o w ' s a d u l t s - a re b r o u g h t up 
t o be fami l ia r w i t h t h e c o n c e p t o f g e n o m e - t h e i r g e n o m e - and 
w i t h t h e fac t t h a t k n o w l e d g e o f t h e g e n o m e , w h i c h w i l l s o o n be 
possib le, can be benef ic ia l t o t h e p r e v e n t i o n o f diseases and ma l -
f o r m a t i o n s in t hemse lves and t h e i r ch i l d ren . 

T h e p u r p o s e o f a h u m a n g e n o m e diagnost ic t e s t is t o d e t e r m i n e 
w h e t h e r a gene, o r genes, is p resen t o r absent in a g iven g e n o m e . 
T h e use o f such tes ts w i l l increasingly a l l o w us t o d is t inguish 
b e t w e e n pe rsons w i t h a l o w , m o d é r a t e o r high r i sk o f suf fer ing 
a specif ic disease and , l i kewise , w i t h a g r e a t e r o r l o w e r l i ke l i hood 
o f passing i t o n t o t h e i r descendants . 

G e n e t i c t e s t s a r e d e v e l o p e d f r o m t h e m e t h o d s used f o r e x p l o r -
ing t h e D N A sequences w h i c h f o r m t h e basis o f b i o l og i ca l 
i n h e r i t a n c e . G e n o m i c I n f o r m a t i o n can a l l o w d e t e c t i o n o f d i sea
ses, t h e s y m p t o m s o f w h i c h have n o t y e t se t in b u t w h i c h a r e 
b i o c h e m i c a l l y p r e s e n t . D e t e c t i o n o f l a t e n t d iseases w i l l be 
m o r e a c c u r a t e . T e s t s f o r d e t e c t i n g diseases b e f o r e t h e o n s e t 
o f s y m p t o m s a l r eady ex i s t ; n o t o n l y d iseases, b u t c o m p l e x d i -
s o r d e r s as w e l l . 

A s G e r a r H u b e r has ind ica ted , t h e m o r e t han 4 ,000 genet ic d i 
seases a l ready ca ta logued inc lude s o m e o f t h e m o s t se r ious and 
deadly, such as card iovascu la r d i so rde rs , cáncer , d iabetes , m y o -
pathy, haemoph i l i a , A l z h e i m e r ' s , and o t h e r neu ro log i ca l , psychia-
t r i c , hepat ic and r h e u m a t i c diseases, and d ive rse f o r m s o f a l ler -
gies. 

1 Q u o t e d by Rober t W r i g h t : «Achil les' He lox» , New Republic, July 1990, pp. 
21 -31 . The quota t ion here has been translated f r o m the Spanish. 
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G e n e therapy 

D o u b t s as t o t h e r i gh t o r ob l iga t ion t o k n o w on ly acqu i re i m p o r -
tance if t h a t k n o w l e d g e has s o m e u t i l i t y and is n o t jus t m e r e 
specu la t ion . U t i l i t y is d e t e r m i n e d by t w o fac to rs : f i rs t , by t h e 
poss ib i l i ty o f e l im ina t ing h a r m by dec id ing n o t t o have ch i l d ren , 
and , s e c o n d , by ac t ions t o r e m e d y o r a v e r t patho log ica l conse -
quences. 

A l t h o u g h st i l l in its infancy, gene t h e r a p y is a l ready a rea l i ty . I t is 
possib le t o exe lude o r rep lace a gene and t h e r e b y a l te r a pe rson 's 
un ique and singular g e n o m e . T h e r e have been t h o u g h t s and dis-
cussions o n w h e t h e r o n l y somat i c cells shou ld be a l t e r e d , w h e r e i n 
on l y t h a t pe rson ' s g e n o m e is m o d i f i e d , o r w h e t h e r i t is leg i t ímate 
t o a l te r t h e h e r e d i t a r y l ine by means o f rep lac ing ge rm ina l cells. 

Bu t t h e r e is a n o t h e r w a y o f p reven t i ng congen i ta l d i s o r d e r s f r o m 
ar is ing, o n c e t h e r i sk has been d e t e c t e d and p r i o r t o c o n c e p t i o n . 
A n d t h a t is t h e dec is ión n o t t o r e p r o d u c e . Such d e t e r m i n a r o n 
may be re la t ive , t h a t is, t o n o t have ch i l d ren w i t h a c a r r i e r o f t h e 
same genet ic a b n o r m a l i t y , in t h e case o f recessive a u t o n o m o u s 
diseases, o r abso lu te , w h e n t h e a u t o n o m o u s disease is d o m i n a n t 
o r l inked t o t h e X c h r o m o s o m e . These cases o f c o u r s e a re i r r es -
pec t i ve o f w h e t h e r o r n o t d i f f e ren t f o r m s o f assisted r e p r o d u c -
t i o n a re sought . 

Prenatal diagnosis 

A t th is p o i n t in th is re f l ec t i on I shou ld m e n t i o n p rena ta l diagnosis. 
A f t e r c o n c e p t i o n , and o n c e n o t t h e r isk b u t an actual feta l a n o -
maly is establ ished t h r o u g h prenata l diagnosis, t h e o p t i o n is a b o r -
t i o n . 

A t p r e s e n t p renata l tes ts a re t h e usual s o u r c e o f genet ic In fo r 
m a t i o n . A m n i o c e n t e s i s is used t o d e t e c t genet ic b iochemica l o r 
e h r o m o s o m i e abnorma l i t i es . T h e la t te r inc lude t r i s o m i e s such as 
D o w n ' s s y n d r o m e ; H u n t i n g t o n ' s c h o r e a and Tay-Sachs diseases 
a re examples o f t h e f o r m e r . Prenatal t es t i ng was in i t ia l ly used t o 
d e t e r m i n e t h e sex o f t h e fe tus, w h i c h was o f special i m p o r t a n c e 
in cases o f sex-dependent hered i ta ry t ransmission, such as haemop-
hil ia, w h e r e t h e recessive gene is ca r r i ed by t h e X c h r o m o s o m e . 

In any case, t h e findings ob ta i ned f r o m th is p rena ta l diagnosis 
p r e c e d e a dec is ión o n abort ion. In 1968 t h e medica l j o u r n a l Loncet 
pub l ished t h e f i r s t r e p o r t o f an a b o r t i o n p e r f o r m e d in o r d e r t o 
avo id t h e b i r t h o f a fe tus prenata l ly d iagnosed as having D o w n ' s 
s y n d r o m e . 
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A c c o r d i n g t o B r u n o Bramba t i , « in t h e f u t u r e i t w i l l be possib le 
f o r p renata l tes t ing t o d iagnose l i fe - th rea ten ing processes, t h o s e 
o f m o d é r a t e o r mani fes t s y m p t o m s o r w i t h late o n s e t (such as 
H u n t i n g t o n ' s cho rea , po lyqu is t i c k idney ) , genet ic p red i spos t i ons 
t o ce r ta in diseases (e.g. d iabetes, card iovascu la r dlseases), and 
even aesthet ic t r a l t s» . «A l l these th ings» he con t i núes , «w i l l make 
genet ic diagnosis m o r e acceptab le as a t es t f o r a g r e a t e r n u m b e r 
o f pe rsons w h o w i l l be able t o dec ide w h e t h e r o r n o t t h e n e w l y 
conce i ved being shou ld be b o r n » . 

In any case, p renata l diagnosis leads t o a dec is ión o n a b o r t i o n , 
w h i c h is a lways a t r o u b l e s o m e ques t i on a t t h e re l ig ious, eth ica l 
and m o r a l level , as w e l l as legally, and even , psychologica l ly . 

Recal l , a l t hough t h e issue is a v e r y specif ic o n e , t h a t t h e d isco-
v e r e r o f t h e c o n n e c t i o n b e t w e e n t r i m s o m y 21 and D o w n ' s 
s y n d r o m e , J e r o m e Le jeune, publ ic ly vo i ced d ismay o v e r his d is-
c o v e r y leading t o a large n u m b e r o f a b o r t i o n s . 

U n d e r Spanish law, sec t ion 4 1 7 bis 3 o f t h e C r i m i n a l C o d e , in 
Une w i t h s imi lar p recep t s o f o t h e r legis lat ions, dec r im ina l i zed 
a b o r t i o n w h e n i t is p r e s u m e d t h a t t h e fe tus w i l l be b o r n w i t h 
m a j o r physical o r men ta l defects . T h e heal th o f t h e f u t u r e ch i ld 
prevai ls o v e r o t h e r fundamenta l r ights . 

Bu t if i t w e r e possib le t o k n o w p r i o r t o p regnancy t h a t a coup le 
w i l l conce ive a fe tus w i t h a high - o r m é d i u m o r l o w - r isk o f 
ser ious disease, m a l f o r m a t i o n o r l im i t a t i on , shou ld i t n o t be o b l i -
g a t o r y f o r such k n o w l e d g e t o be a t ta ined so t h a t dec is ions can 
be t aken b e f o r e , and n o t af ter , concep t ion? It is t r u e t h a t in t h e 
case o f p r e - c o n c e p t i o n tes t ing t h e dec is ión n o t t o p r o c r é a t e w i l l 
a lways be based o n r isks backed by g rea te r o r lesser sc ient i f ic 
ce r ta in ty , h igher o r l o w e r p robab i l i t i es , w h e r e a s dec is ions made 
o n t h e basis o f p renata l diagnosis a re based o n ha rd fac t - t h e 
c o n d i t i o n has a l ready been p r o d u c e d in t h e fe tus and is de tec ta -
b l e - mak ing t h e t e r m s o f t h e c o m p a r i s o n unequa l . Bu t i t is equal ly 
t r u e t h a t t h e dec is ión in t h e f o r m e r case is l im i ted t o avo id ing 
p r o c r e a t i o n , w h i l e t h e la t te r requ i res a b o r t i o n . 

T h e g e n e t i c i s t M a r j o r i e Shaw, c lea r l y a d v o c a t i n g t h e f o r m e r 
c o u r s e , has cal led f o r g o v e r n m e n t s t o pu rsue pol ic ies t o p r e v e n t 
genet ic r isks by check ing r e p r o d u c t i o n in fami l ies t h a t a re in fo r -
m e d o f po ten t i a l genet ic d i so rde rs . Fo rego ing p r o c r e a t i o n w h e n 
a r isk is k n o w n seems p re fe rab le t o a b o r t i n g t h e f r u i t o f p r o c r e a 
t i o n a f te r t h e h a r m is d o n e . 

In any event , cons iderab le benef i t cou ld be a t ta ined f r o m t h e 
avai labi l i ty o f a genet ic t es t a l l ow ing coup les c o n t e m p l a t i n g ch i ld -
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bear ing t o k n o w t h e r isks r u n by t h e i r f u t u r e ch i l d ren . T h e a d -
vantages o f such a genet ic t es t c o u l d make i t acceptab le . 

Th is s t a t e m e n t leads m e t o t h e n e x t i t e m o f e th ica l and legal 
r e f l ec t i on . Shou ld t h e t e s t be ob l i ga to r y o r vo lun ta ry? C an f u t u r e 
spouses be r e q u i r e d t o s u b m i t t o a genet ic e x a m i n a t i o n p r i o r t o 
m a r r y i n g , o r shou ld t h e y be f r ee t o dec ide w h e t h e r o r n o t t o 
u n d e r g o t h e test? 

M o r e o v e r , a t t e n t i o n m u s t be paid t o t h e b r e a d t h and d e p t h o f 
t h e t e s t and t o t h e scope o f its d isc losure . Shou ld t h e t e s t c o v e r 
t h e e n t i r e g e n o m e o r be l im i ted t o t h e par ts t h a t can af fect 
offspr ing? Shou ld t h e resu l t be k n o w n o n l y by each o f t h e i n te -
res ted part ies? Can - o r b e t t e r ye t , s h o u l d - t h e o t h e r spouse be 
i n f o r m e d o f t h e results? Shou ld t h e i n f o r m a t i o n be fu rn i shed t o 
t h e p e r s o n p res id ing o v e r t h e wedd ing? Shou ld legal capaci ty t o 
m a r r y d e p e n d o n t h e results? Shou ld ce r ta in resul ts bar a p e r s o n 
f r o m e n t e r i n g i n t o w e d l o c k ? 

Genet ic testing and family law 

Be fo re con t i nu ing , I m u s t make t w o i m p o r t a n t obse rva t i ons . 

T h e f i r s t is t h a t genet ic tes t i ng can be ef fect ive ly used w i t h i n 
Family Law f o r dec is ions o t h e r t han t h o s e re la t ing t o p r o c r e a t i o n . 
Second , o u r pos i t i ve law c o n t e m p l a t e s s o m e o f t hese scient i f ic 
d e v e l o p m e n t s and has i n c o r p o r a t e d t h e m i n t o c u r r e n t legis lat ion 
and judic ia l p rac t i ce . 

A s f o r t h e f i r s t p o i n t , c o u r t ru l ings o n pa t r i a p o t e s t a s , i ts 
suspens ión o r p r i v a t i o n , o r o n ch i l d c u s t o d y and c a r e , a re t o 
be m a d e f o r t h e b e n e f i t o f t h e c h i l d . C l e a r l y , t h e c u r r e n t as-
s u m p t i o n is t h a t such dec i s i ons m u s t be based o n k n o w l e d g e 
o f t h e p r o g e n i t o r s and descendan t s so t h a t t h e c o u r t ' s d i s c r e -
t i o n can be based o n m a t u r e r e f l e c t i o n o n t h e r e l e v a n t fac ts . 
Such k n o w l e d g e is o f t e n d i f f i cu l t and c o m p l i c a t e d t o a t t a i n and 
t h e Judge is c o n s e q u e n t l y a u t h o r i z e d t o hea r t h e f ind ings o f 
e x p e r t s ( s e c t i o n 9 2 in f i n e C i v i l C o d e ) , usua l l y l i m i t e d t o 
p s y c h o l o g i s t s . T h e d e t e c t i o n o f g r e a t e r o r lesser p r o p e n s i t i e s 
t o s e r i o u s b e h a v i o u r a l d i s o r d e r s o r m e n t a l d isease, f o r e x a m -
p le , o r even t h e p r o s p e c t o f o t h e r phys ica l a i l m e n t s w h i c h 
m i g h t m a t e r i a l l y h i n d e r c h i l d - c a r e , c o u l d n o d o u b t be o f p i v o t a l 
i m p o r t a n c e and u t i l i t y f o r c o u r t dec i s i ons r e g a r d i n g pa t r i a p o 
tes tas o r ch i l d c u s t o d y . 

In a d o p t i o n cases, genet ic tests o f t h e a d o p t i v e paren ts c o u l d 
revea! c o n d i t i o n s and c i r cumstances o f g rea t in f luence o n any 
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eva luat ion o f t h e i r app rop r ia teness as parents . H o w e v e r , t h e r isk 
ex is ts in a d o p t i o n s t h a t such tes ts be appl ied n o t t o t h e a d o p t i v e 
paren ts b u t t o t h e ch i l d ren awa i t ing a d o p t i o n in publ ic h o m e s , 
and t h a t t h e resu l ts be revea led t o t h e po ten t i a l pa ren ts , w h o 
w o u l d n o d o u b t re jec t ch i l d ren d iagnosed as being a t r isk . A ch i ld 
vu lne rab le t o de fec ts o r disease, o r w i t h a p red i spos i t i on t o d i -
s o r d e r l y behav iou r , w o u l d be un l ike ly t o be a d o p t e d , p r o d u c i n g 
inadmissib le d i s c r i m i n a t o r y resul ts . 

A s f o r t h e second aspect , Family Law r e f o r m s o f 1981 inc luded 
t h e admiss ib i l i t y o f p a t e r n i t y and m a t e r n i t y i nves t iga t i on «by 
means o f any k ind o f tes ts , inc lud ing b io log ica l ones» (C iv i l C o d e 
sec t ion 127). Pa te rn i t y tes ts have in fac t been regu lar ly p rac t i ced 
since and, in s tep w i t h t h é advance in genet ics , have b e c o m e 
a l m o s t c o m p l e t e l y re l iab le b o t h as t o negat ive resul ts exc lud ing 
pa te rn i t y and pos i t i ve ones establ ishing it. 

T h e m o s t s e r i o u s p r o b l e m ar ises - i n cases o f p a t e r n i t y d i s p u 
tes as w i t h t h o s e i n v o l v i n g ch i l d c u s t o d y o r a d o p t i o n d e c i -
s i o n s - w h e n w e e x a m i n e w h e t h e r t hese t e s t s can be m a d e 
o b l i g a t o r y . A n d w e have y e t t o es tab l ish t h e c o n s e q u e n c e s o f 
re fus ing t o c o m p l y w i t h such an o b l i g a t i o n w h e r e i t ex i s t s . F o r 
if t h e r e is n o means o f e n f o r c i n g t h e t e s t i n g o b l i g a t i o n o r f o r 
pun i sh ing re fusa l , m e r e d e c l a r a t i o n o f o b l i g a t i o n b e c o m e s p u -
r e l y i l l uso ry . 

T h e d o c t r i n e w h i c h has e m e r g e d in Spanish law, a f te r s o m e ini t ia l 
vaci l lat ing, is t h a t refusal t o s u b m i t t o f i l ia t ion tes ts by t h e d o u b t f u l 
f a the r o r m o t h e r , usually t h e f o r m e r , does n o t c o n s t i t u t e a ficta 
confessio ( tac i t admiss ion) o f p a t e r n i t y / m a t e r n i t y , b u t does r e p r e -
sent a valuable ind ica t ion w h i c h in t h e c o m p a n y o f o t h e r ev idence 
a l lows a p r e s u m p t i o n o f p r o g e n i t o r s h i p . 

In t h e p rocess o f reach ing these conc lus ions , Spanish legal d o c 
t r i n e has rea f f i rmed severa l pr inc ip ies . T h e f i r s t is t h a t w h e n any 
o f these ques t i ons invo lv ing m i n o r s a re e x a m i n e d , t h e p r inc ip ie 
o f benef i t ing t h e ch i ld m u s t preva i l , a t least in large par t , o v e r 
o t h e r genera l p r inc ip ies and fundamen ta l r ights . 

Secondly , t h e p r inc ip ie has been establ ished t h a t t h e r i gh t t o 
pr ivacy, u n d e r w h i c h s o m e de fendan t p r o g e n i t o r s have sough t 
p r o t e c t i o n f o r re fus ing t o u n d e r g o pa te rn i t y tes ts , is o v e r r i d d e n 
by t h e r i gh t o f t h e ch i ld t o k n o w his o r h e r o r ig in . P resumed 
p r o g e n i t o r s in s o m e p a t e r n i t y suits have i n v o k e d t h e r i gh t n o t t o 
reveal t h e i r g e n o m e , w h i c h as g e n o m i c k n o w l e d g e advances in -
c ludes ever m o r e f undamen ta l and rese rved aspects, s ta t ing t h a t 
such r igh t can be in f r inged u p o n by pa te rn i t y searches. Bu t these 
a rgumen ts have n o t m e t w i t h success. 
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I shou ld also inc lude he re t h e c r im ina l t r iá is use o f genet ic Iden
t i f i ca t ion tes ts , n o t on l y in re la t i on t o sex c r imes b u t w i t h all 
o t h e r s in w h i c h t h e r e ex is t t races o f b l o o d o r o t h e r human b o d y 
substances such as skin o r hair. Ident i f i ca t ion is b e c o m i n g o f p i -
v o t a l i m p o r t a n c e in cases o f miss ing o r k i dnapped c h i l d r e n , 
w h e t h e r in n o r m a l t imes o r as t h e resu l t o f w a r o r r e v o l u t i o n . 

A n examp le o f th is l a t te r app l ica t ion is A rgen t ina ' s N a t i o n a l Bank 
o f G e n e t i c I n f o r m a t i o n , c rea ted in 1985. Th is agency of fers f am i 
lies o f missing ch i l d ren t h e poss ib i l i ty o f d e t e r m i n i n g t h e iden t i t y 
o f t h e i r los t re lat ives by c o m p a r i n g t h e i r genet ic I n f o r m a t i o n w i t h 
t h a t o f fami ly m e m b e r s . 

A s imi lar p u r p o s e is at w o r k in D r G a r r i d o Lestache's p roposa ls 
- a p p r o v e d t h o u g h n o t y e t e n a c t e d - f o r ident i fy ing n e w b o r n ba
bles in o r d e r t o avo id k idnappings and acc identa l m a t e r n i t y - w a r d 
sw i tches . G e n e t i c tes ts c o u l d be used f o r th is p u r p o s e and o f fe r 
m o r e p rec i s ión t han f i nge rp r in t s . 

A s genet ic sc ience moves ahead, t h e indiv idual 's r i gh t t o l im i t 
possib le i n t rus ions i n t o his o r he r pr ivacy cou ld be af fected by 
t h e d e v e l o p m e n t o f m o r e ef fect ive, cheaper and accura te m e t -
hods . It c o u l d be a m a t t e r o f a s imple tes t p e r f o r m e d o n a 
n e w b o r n ch i ld as D o r o t h N e l k i n has a l e r t e d 2 . T h e A m e r i c a n 
Soc ie ty f o r H u m a n Gene t i cs has cons ide red p roposa ls f o r tak ing 
umbi l ica l c o r d samples f r o m infants at b i r t h and keep ing t h e i r 
D N A , w h i c h w o u l d imp ly t h e poss ib i l i ty o f s t o r i ng genet ic In for 
m a t i o n f o r all n e w b o r n s . A c c o r d i n g t o t h e a f o r e m e n t i o n e d au t -
h o r , in t h e U n i t e d States t h e r e are b i o t e c h n o l o g y compan ies t h a t 
adver t i se t h e i r data arch ives and urge t h a t peop le d e p o s i t D N A 
samples o f t h e i r fami ly m e m b e r s f o r analysis and safekeeping. 
W h a t is m o r e , i t is p r e d i c t e d t h a t in t h e f u t u r e m o s t pe rsons w i l l 
have t h e i r genet ic p ro f i les s t o r e d in s o m e place, as a p re l im ina ry 
s tep t o t h e g rea t benef i ts all w i l l de r i ve f r o m these advances. 

O f c o u r s e t h e p r o s p e c t o f such a reg is te r ex is t ing br ings t o m i n d 
t h e possib le - c e r t a i n - des i re o f t h e g o v e r n m e n t , and count less 
agencies and c i t izens, t o have access t o its con ten t s . These inc lu 
de n o t on l y Insurance compan ies and p rospec t i ve e m p l o y e r s o f 
t h e peop le in ques t i on ( t o ñame t h e t rad i t i ona l l y t w o m o s t c o n 
t r ove rs i a ! áreas w h e n discussing access t o genomic I n f o r m a t i o n ) , 
b u t a lso , and p e r h a p s even m o r e so, i m m i g r a t i o n o r t ra f f ic 
au tho r i t i es , o rgan t ransp lan t agencies, ch i ld a d o p t i o n ins t i tu t ions , 
t h e m i l i t a ry , banks and o t h e r lend ing ins t i tu t ions , scho larsh ip g r a n -
t o r s o r o t h e r s imi lar bene fac to rs , p ro fess iona l spo r t s teams, and , 
even, poss ib le f u t u r e sexual pa r tne rs . 

2 «The Social Power of Genet ic Informat ion», The Code o f Codes, op cit, p. 
187. 
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Genet ic testing and matr imony 

N a n c y W e x l e r expresses a w idespread v iew in t he Un i t ed States 
w h e n she asserts tha t genet ic test ing should be a manda to ry requ i -
r e m e n t f o r marr iage3. Proc rea t ion decisions by the spouses - o r 
f u t u r e spouses - w h i c h are today cond i t i oned by economic , emp loy -
m e n t and social fac tors , o r simply by relat ively unth ink ing decisions, 
cou ld be suppo r ted by i m p o r t a n t health cons idera t ions . Fur ther -
m o r e , cer ta in decisions w h i c h today are adop ted du r ing the preg-
nancy in v i e w o f prenatal analyses cou ld be taken be fo rehand. Per
sons opposed t o a b o r t i o n cou ld attain genet ic I n fo rma t ion p r i o r t o 
mar r y i ng o r be fo re having t o face p r o c r e a t i o n decisions. 

T h e r e a re severa l d i f f e ren t app roaches t o p re -mar i t a l genet ic 
sc reen ing and its possib le consequences f o r f u t u r e o f fspr ing . T h e 
f i r s t is t o make i t abso lu te ly v o l u n t a r y , w i t h each p e r s o n f r ee t o 
dec ide w h e t h e r t h e resu l ts are t o be d isc losed, fu l ly, par t l y , o r 
n o t a t al l , t o his o r he r pa r tne r . Th is sys tem poses no par t i cu la r 
p r o b l e m s o t h e r than t h e assistance w h i c h t h e coup le m i g h t need 
in evaluat ing t h e resul ts o r in psycholog ica ly c o n f r o n t i n g t h e ex is-
t e n c e o r p r e d i c t i o n o f a disease o r de fec t . 

T h e o t h e r a l te rnat ives cons is t o f mak ing tes t i ng m a n d a t o r y . It is 
f i r s t necessary t o establ ish w h i c h tes ts are t o be r e q u i r e d and 
w h e t h e r t h e y shou ld be as b road- rang ing as scient i f ical ly possib le 
o r , converse ly , l im i ted t o of fspr ing-af fect ing aspects. In t h e f i rs t , 
b r o a d tes t i ng a l l ows each o f t h e f u t u r e spouses t o acqu i re g rea te r 
somat ic -ce l l I n f o r m a t i o n and, t h e r e f o r e , ins ight i n t o t h e i r p red is -
pos i t i on t o d e t e r m i n e d d i s o r d e r s and diseases o r c o n d u c t s . In t h e 
second , tes t i ng is con f i ned t o e lemen ts w h i c h c o u l d d e t e r m i n e 
m a l f o r m a t i o n s , diseases, p red ispos i t i ons o r behav iou r in t h e des
cendants and t h e I n f o r m a t i o n acqu i red c o n c e r n s t h e ex is tence , 
and eva lua t ion o f such d i so rde rs . 

Mak ing genet ic tes ts m a n d a t o r y also raises t h e issue o f d isc losure 
o f t h e resu l ts . T h e r e a re several o p t i o n s . O n e , t h e ob l iga t ion ó f 
p r o m p t d i sc losure o f t e s t resul ts t o , and o n l y t o , one 's pa r tne r . 
T w o , t h e ob l i ga t ion t o reveal t h e resu l ts t o t h e pe rson w h o 
au tho r i zes o r pres ides t h e m a t r i m o n y . A n d t h r e e , t h e absence o f 
any ob l i ga t ion t o d isc lose t h e resu l ts , w i t h t h e i n t e res ted pa r t y 
ho ld ing t h e I n f o r m a t i o n f o r h im o r hersel f . 

Thus , w e m u s t analyze t h e p r o b l e m s invo lved in genet ic tes t i ng 
r e q u i r e m e n t s a c c o r d i n g t o w h e t h e r t h e y a r e m a n d a t o r y , t h e 

3 Nancy Wex le r : «Clairvoyance and Caut ion: Repercussions f r o m the Human 
Genome Project», The Coda of Codes, op cit, p. 234. 
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scope o f t h e i r d isc losure , and t h e possib le rami f i ca t ions o f t h e 
resu l ts . 

Mandatory pre-mar í ta l genetic testíng 

W e m u s t r e m e m b e r t h a t a c c o r d i n g t o t h e II Va lenc ia D e c l a r a t i o n , 
n o b o d y can be sub jec ted t o genet ic analysis w i t h o u t t h e i r k n o w -
ledge, b u t t h a t th is p r o h i b i t i o n does n o t ru le o u t t h e poss ib i l i ty 
o f m a n d a t o r y tes t ing . 

O b l i g a t o r y submission t o these tests, h o w e v e r , does raise a n u m b e r 
o f p rob lems . Even in t h e m o s t favourable case, w h e r e t h e resu l t is 
on ly k n o w n t o t he medical professional w h o conduc ts t h e tes t and 
t h e in teres ted par ty , t h e ve ry ex is tence and r e c o r d o f t h e D N A 
analysis p r o m p t s cer ta in fears. T h e r e is t h e suspic ion, o r d o u b t at 
least, t ha t f o r s o m e reason o r ano the r t h e analysis m igh t be dis-
c losed t o inst i tu t ional o r individual t h i r d part ies. F r o m t h e simple 
breach o f t he conf ident ia l i ty ob l igat ion by t h e repo r t ' s custodians, 
t o , f o r example , t h e possibi l i ty o f a cr iminal c o u r t o r d e r , t h e r e are 
many ways in w h i c h an individual 's in t ímate genomic know ledge 
cou ld b e c o m e k n o w n t o o t h e r s n o t o f his choos ing. 

T h e r e is a lso t h e fea r o f t h e p e r s o n w h o unde rgoes genet ic t es 
t i n g o n learn ing t h e resu l ts o f such an incalculably s igni f icant tes t . 
In t h e med ica l w o r l d t h e r e is a p e r m a n e n t con f l i c t b e t w e e n t h e 
m o r a l o b l i g a t i o n , c o n v e n i e n c e o r , t o a lesser e x t e n t , a p p r o -
pr ia teness o f w h e t h e r o r n o t t o reveal a disease, i ts b r e a d t h and 
fo reseeab le consequences , t o t h e af f l ic ted pa t ien t . T h e p r inc ip ie 
o f ind iv idual a u t o n o m y argües in f avou r o f a pe rson ' s r i gh t t o 
k n o w his o r he r real c o n d i t i o n as t h e basis f o r mak ing dec is ions. 
Reasons o f a psycho log ica l na tu re , g iven possib le ha rmfu l reac-
t i o n s t o such k n o w l e d g e , o r t h e des i re t o avo id unnecessary 
suf fer ing can be c i t ed as g r o u n d s f o r ma in ta in ing t h e resu l ts se-
c r e t . Perhaps t h e resu l ts shou ld be d isc losed t o c ióse re la t ives. 
A jud ic ious s o l u t i o n may possib ly r e q u i r e case-by-case analysis, 
carefu l ly we igh ing m a t u r i t y and psycho log ica l s tabi l i ty o f t h e i nd i 
v idual i nvo l ved . 

T w o c o n t r a d i c t o r y a t t i t udes c o m p e t e w i t h i n t h e po ten t i a l pa t ien t : 
t h e des i re t o k n o w and t h e fear o f k n o w i n g . T h e y a re t h e c o r r e -
lat ive and c o n t r a p o s e d r igh ts t o k n o w and t o n o t k n o w . 

Since t h e ear l ies t t i m e s , h u m a n i t y has exa l t ed t h o s e pe rsons d is-
p laying a capaci ty t o read t h e f u t u r e . O r a c l e s , augurs , soo thsaye rs 
and f o r t u n e - t e l l e r s , readers o f cof fee g r inds and cards, have been 
w i d e l y cal led u p o n t o reveal t h e f u t u r e in all ages and in all lands. 
T o d a y t h e y a re st i l l i m p o r t a n t a m o n g s t scept ics and be l ievers . 
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A s t r o l o g e r s and t h e i r h o r o s c o p e s a re a f i x t u r e in o u r mass med ia . 
Z o d i a c and Chínese signs appear w i t h o n e a im : t o p r e d i c t o u r 
f u t u r e and reveal o u r ind iv idual i ty , b o t h as regards t h e i m p o n d e 
rables o f fa te , f o r t u n e , dest iny , and, v e r y especial ly, hea l th , t h e 
e v o l u t i o n o f o u r in te l lec t , t h e exp ress ion o f o u r v i r t ues and o f 
o u r defects . 

Man wishes t o learn his f u t u r e and t o k n o w it. In rea l i ty , he seeks 
t o k n o w t h e g o o d and , perhaps, t h e avo idab le and solvable, and 
is loa th t o learn o f h a r m , i l l - fate, and t h e inev i tab le . 

M a n y bene f i t s can be o b t a i n e d by an i nd i v idua l f r o m k n o w i n g 
as m u c h a b o u t his o r h e r g e n o m e as sc ien t i f i ca l l y p r a c t i c a b l e 
a t each p o i n t in t i m e . In p a r t i c u l i a r , t h e l a rge r t h e n u m b e r o f 
gene t h e r a p i e s avai lab le f o r c u r i n g i l ls, t h e g r e a t e r t h e benef ic ia l 
e f fec t o f ear l y r i s k - d e t e c t i o n . Bu t I n f o r m a t i o n as t o r i sks s h o u l d 
be seen as t i e d in n o t o n l y w i t h t h e poss ib i l i t y o f c u r i n g d i s o r -
d e r s , b u t a lso w i t h t h e capac i t y t o a d o p t i n f o r m e d dec i s i ons 
o n t h e q u e s t i o n s b e f o r e us, t h a t is, sexua l r e l a t i o n s and p r o 
c r e a r o n . 

In l ight o f t h e above reason ing , o b l i g a t o r y genet ic tes t i ng c o u l d 
be just i f ied w h e n t h e issue is o n e o f p r o t e c t i n g descendants and 
avo id ing t h e t r ansm iss ion o f ser ious def ic iencies o r disease. It may 
be less a p p r o p r i a t e , h o w e v e r , w h e n used as a means o f k n o w i n g 
charac ter is t i cs o r c o n d i t i o n s eva luated as benef ic ial o n t h e basis 
o f racist , o r s imp ly capr i c ious o r a r b i t r a r y , c r i t e r i a . 

In any case, t h e app rop r i a teness o f m a n d a t o r y genet ic tes ts may 
depend o n t h e e x t e n t o f t h e i r c o n t e n t and t h e scope o f t h e i r 
d isc losure . 

Dísclosure 

T h e a l ready m e n t i o n e d II Valenc ia D e c l a r a t i o n states t h a t i n fo r -
m a t i o n o b t a i n e d f r o m genet ic tes ts m u s t n o t be c o m m u n i c a t e d 
t o anyone w i t h o u t t h e i r o w n e r ' s pe rm iss ion . 

Neve r the less , as John F le tcher has said, «con f iden t ia l i t y is a f u n 
damenta l n o r m , b u t n o t abso lu te in med i c i ne and in med ica l ge-
net ics . If t h e pa t i en t refuses t o reveal t h e possib le ex i s tence o f 
an ev iden t r isk f o r his fami ly , t h e impe ra t i ve o f avo id ing possib le 
h a r m t o o t h e r pe rsons l imi ts t h e d o c t o r o r counse l l o r ' s d u t y o f 
con f iden t ia l i t y» . T h a t is t h e case, f o r examp le , w i t h ep idemics o r 
plagues, w h e r e t h e genera l g o o d prevai ls o v e r t h e pe rson 's i n te -
rest . 
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A s ¡s o f t e n t h e case in d i f f icu l t issues, several pr inc ip ies apply and 
can c o m e i n t o conf l i c t , mak ing i t d i f f icu l t t o c lear ly d e m á r c a t e t h e 
d i f f e ren t áreas t h e y p r o t e c t . T h e cruc ia l s tep is t o set d o w n t h e 
c r i t e r i a f o r d e t e r m i n i n g p reva lence a m o n g d i f f e ren t essent ial p r i n 
cipies. 

D ivu lg ing such i n t i m a t e and persona l I n f o r m a t i o n as t h e resul ts 
o f genet ic tes ts in f r inges u p o n t h e essential r i gh t t o pr ivacy. 
H o w e v e r , as w e have seen w h e n s tudy ing b io iogical f i l ia t ion tests , 
th is p r inc ip ie can be o v e r r i d d e n by t h e chi ld 's r i gh t t o k n o w his 
ascendancy, w h i c h is c o n s i d e r e d a h igher g o o d . Th is psycho-
soc io log ica l r i gh t t o k n o w one 's o r i g in is also unden iab ly associa-
t e d w i t h t h e essential r i gh t t o hea l th and t o benef i t f r o m scient i f ic 
advances, inso far as I n f o r m a t i o n o n one 's ances to rs increases 
awareness o f suscept ib i l i t y t o ce r ta in d i so rde rs and diseases and 
can aid in t h e i r cu re . 

Henee , if t h e ex i s tence o f t h e r i gh t t o k n o w one 's p r o g e n i t o r s 
just i f ies se t t ing aside t h e p r o t e c t i o n o f pr ivacy in b io iog ica l tes -
t ings, t h e r i gh t t o pr ivacy can in t h e same w a y be c o n s i d e r e d 
subo rd ína te t o i m p r o v e d hea l th o r absence o f defeets and hand i -
caps in o f fspr ing . 

De f i n ing t h e b o u n d a r y b e t w e e n c o m p e t i n g fundamen ta l r ights is 
o f c o u r s e highly c o n d i t i o n e d by t h e i n tended degree o f d isc losure 
o f t h e genet ic tes ts . T o t h e e x t e n t t h a t I n f o r m a t i o n is d ivu lged 
f o r t h e so lé p u r p o s e o f avo id ing physical and men ta l h a r m t o 
descendants , d i sc losure may be jus t i f ied by t h e pr inc ip ies w h i c h 
p r o t e c t t h e la t ter . T h e r i gh t o f t h e fe tus o f t o d a y and t h e man 
o f t o m o r r o w t o hea l th and physical and men ta l we l l be ing is u n -
ques t ionab le . 

W h e n t h e poss ib i l i ty ex is ts o f th is I n f o r m a t i o n being used f o r 
o t h e r , l ess -p ro tec ted pu rposes , t h e r i gh t t o pr ivacy again regains 
its ful l f o r c é and clashes w i t h t h o s e o t h e r purposes . T h e c o n t e n -
d ing in te res ts t h e n have t o be w e i g h e d t o d e t e r m i n e w h i c h shou ld 
preva i l . 

D i f f e r e n t a u t h o r s w h o regard on f iden t ia l i t y as an unques t ionab le 
basic p r inc ip ie b u t a d m i t e x c e p t i o n s have suggested t h a t d iagnos-
t i c t es t i ng o f n e w b o r n s cou ld be made ob l i ga to ry on l y w h e n 
t r e a t m e n t s a re available t o assist v i c t ims o f genet ic d i so rde rs . 
O t h e r s be l ieve t h a t c l in ical ly s igni f icant genet ic I n f o r m a t i o n shou ld 
be d isc losed t o t h e p e r s o n invo lved and t o his o r h e r fami ly . 
Some feel t h a t on l y t h o s e resu l ts w i t h effeets o n hea l th shou ld 
be made k n o w n . Eric Lander has said t h a t « w i t h t h e g r o w i n g 
acceptance o f D N A Ident i f i ca t ion and g r o w i n g i n te res t in D N A 
data banks, i t is reasonab le t o w o n d e r w h e t h e r o u r D N A cou ld 
b e c o m e o u r "soc ia l secur i t y n u m b e r " » . A n d la ter con t i núes : «So-
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m e au tho r i t i e s have p r o p o s e d D N A - t y p i n g o f all n e w b o r n s t o 
faci l í tate iden t i f i ca t ion o f a chi ld w h o has been k idnapped and ia ter 
f o u n d . O n c e in i t ia ted , t yp ing o f n e w b o r n s c o u l d lead t o t h e c rea-
t i o n o f a nat iona l D N A data bank, speci fy ing n o t on l y each ind i -
v idual 's ident i fy ing mosaic b u t his medica l and possib ly behav ioura l 
charac te r is t i cs as w e l l » 4 . 

Effects 

in th is analysis a p ivo ta l r o l e is played by t h e m a t r i m o n y - r e l a t e d 
a im o f t h e genet ic tes ts p e r f o r m e d . If t h e p u r p o s e is t o p r o h i b i t 
mar r iage by persons unable t o m e e t a s tandard o f absence o f 
o f f sp r ing r isk, t h e resul ts w o u l d necessari ly have t o be revea led 
t o t h e civi l o f f i cer o r reg is t ry judge so t h a t t h e u n i ó n cou ld be 
b l o c k e d , as is c u r r e n t l y t h e case w i t h p renup t ia l medica l ce r t i f i -
cates in s o m e legislat ions. 

O n t h e o t h e r hand, if t h e pu rsued a im is t o aid t h e c o u p l e - b o t h 
m e m b e r s - in t h e i r dec is ión t o m a r r y a n d / o r have c h i l d r e n , t h e 
genet ic i n f o r m a t i o n w o u l d have t o be revea led t o t h e o t h e r spou -
se. T h e y c o u l d thus t o g e t h e r , w i t h ful l k n o w l e d g e o f t h e i r res
pec t i ve genet ic ident i t ies , o f t h e i r m o s t basic charac te r i s t i cs , and 
a w a r e o f t h e i r o w n g e n o m e and t h a t o f t h e i r pa r t ne r , f ree ly 
dec ide w h e t h e r t o accep t o r re jec t t h e r isks t o t h e i r o f fspr ing . 

In t h e f l r s t assump t i on , t h a t is, w h e n t h e a im is t o place legal 
c o n d l t i o n s o n w e d l o c k w h e n t h e t es ted D N A suggests t h e ch i l 
d r e n w o u l d r u n genet ic r isks, t h e possib le clash w i t h ce r t a i n f un 
damen ta l p r inc ip ies m u s t be w e i g h e d . T h e r e is o n t h e o n e hand 
t h e r igh t n o t t o be d i sc r im ina ted against f o r reasons o f hea l th o r 
d isabi l i ty , w h i c h cou ld be i nvoked by a p e r s o n w h o s e g e n o m e 
car r ies t h e poss ib i l i ty o f h e r e d i t a r y t ransmiss ion o f disease, ma l -
f o r m a t i o n o r behav ioura l abnorma l i t i es . Such an ind iv idual cou ld 
f ind h imse l f d i sc r im ina ted against as t o m a t r i m o n i a l a n d / o r r e p r o -
duc t i ve possib i l i t ies. 

T h e r i gh t t o equal i ty c o u l d thus be a f fec ted, a long w i t h t h a t o f 
e n t e r i n g i n t o mar r iage , f o u n d i n g a fami ly and p r o c r e a t i n g . H o w -
ever , these r igh ts are u n d o u b t e d l y l im i t ed by t h e r i gh t t o equal i ty 
p r o t e c t i n g c i t izens against d i s c r i m i n a r o n w h i c h has n o ob jec t i ve 
reason o r logical o r necessary basis. D o e s a p e r s o n ca r r y ing t h e 
seed o f a ser ious il lness o r m a l f o r m a t i o n , t h e t ransmiss ion o f 
w h i c h t o his o r he r ch i l d ren is highly l ikely, have an equal r igh t 

4 Eric Lander: « D N A f ingerprint ing: Science, Law and the Ul t ímate Identif ier», 
The Code o f Codes, op cit, p. 209. This quotat ion has been translated f r o m 
the Spanish versión. 
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t o p r o c r é a t e as d o o t h e r persons? D o e s t h e r igh t o f t h e f u t u r e 
p e r s o n t o be b o r n w i t h o u t defects prevai l w h e n a high r isk o f 
i nhe r i t i ng such disabi l i t ies exists? Is th is i m p r o p e r d i sc r im ina t i on 
f o r reasons o f health? 

T h e r e a re t h o s e w h o c o n t e n d t h e f undamen ta l i m p o r t a n c e o f 
p r o t e c t i n g t h e f r e e d o m o f paren ts t o dec ide t h e b i r t h o r n o t o f 
a baby in w h o m prenata l tes ts have d e t e c t e d def ic ienc ies o r d e 
fec ts . T h e defence o f th is f r e e d o m , h o w e v e r , is c o n d i t i o n e d by 
re l ig ious and m o r a l pos i t i ons o n a b o r t i o n . A coup le 's f r e e d o m t o 
dec ide w h e t h e r o r n o t t o p r o c r é a t e is w i t h o u t t h e sl ighest d o u b t 
n o t t h e same as t h e f r e e d o m t o dec ide o n c o n t i n u i n g o r end ing 
a pregnancy. Ethical cons ide ra t i ons m u s t be v i e w e d d i f fe ren t l y in 
t h e exerc i se o f a coup le ' s f ree p r o c r e a t i v e w i l l w h e n genet ic 
t es t i ng has revea led t h e r isk t h a t t h e fe tus w i l l suf fer ser ious 
genet ic defec ts . T h e r isk 's l i ke l i hood shou ld be w e i g h e d in t h e 
dec i s i on -mak ing p rocess . 

It shou ld n o t be f o r g o t t e n t h a t men ta l pa t ien ts are d i sc r im ina ted 
against w h e n t h e y a re k e p t in psych ia t r ic c e n t r e s against t h e i r w i l l . 
A l t h o u g h d o n e w i t h jud ic ia l guarantees, t h e y a re d e p r i v e d o f t h e i r 
f r e e d o m . Ñ o r shou ld i t be f o r g o t t e n t h a t s te r i l i za t ions a re pe r -
f o r m e d o n human beings. T h e y are d o n e u n d e r c o u r t superv i s ión , 
b u t t h e pe rsons a re never the less d e p r i v e d o f t h e i r r e p r o d u c t i v e 
capaci ty and r igh t t o p r o c r é a t e f o r medica l o r even d e m o g r a p h i c 
reasons. 

C an t h e capaci ty t o e n t e r i n t o m a t r i m o n y , o r t o p r o c r é a t e , be 
s o m e h o w l im i ted o r den ied by v i r t u e o f t h e resul ts o f genet ic 
tests? 

In o r d e r f o r t h e l i m i t a t i o n o r p r o h i b i t i o n t o be ef fect ive, t h e 
resu l ts w o u l d have t o be d ivu lged t o t h e o t h e r pa r t ne r , t h e pe r -
son a u t h o r i z i n g t h e mar r iage , o r b o t h . A n d th is w o u l d have t o 
be d o n e w i t h o u t t h e c o n s e n t o r against t h e w i l l o f t h e t es ted 
p e r s o n o r t e s t e d coup le . 

T h e r e is also t h e o p t i o n o f r equ i r i ng candidates f o r mar r iage t o 
u n d e r g o gene t i c t es t i ng b u t t o d ivu lge t h e f indings o n l y t o t h e 
indiv iduáis themse lves - e a c h p e r s o n on l y k n o w i n g his o r h e r o w n 
r e s u l t s - t hus leaving r e p r o d u c t i o n dec is ions t o t h e i r consc ience , 
t o t h e i r respec t i ve sense o f « respons ib le p a r e n t h o o d » in t h e l ight 
o f t h e r isks d e t e c t e d . Th is w o u l d be t o adap t t h e c u r r e n t p r e -
w e d d i n g cer t i f í ca te sys tem in France and L u x e m b o u r g t o genet ic 
tes t ing . T h e tes t i ng o f f i ce r w o u l d f o r m a l l y ce r t i f y t h a t t h e tes ts 
w e r e c o n d u c t e d and t h e resul ts d isc losed t o t h e i n t e res ted par ty . 
T h e coup le w o u l d qual i fy t o m a r r y by p resen t i ng t h e cer t i f í ca te . 
Such a sys tem w o u l d ensu re t ha t t h e tes ts a re m a n d a t o r y and 
t h a t t h e y se rve as a means t o d e t e c t genet ic abnorma l i t i es . I t 
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c o u l d be e f fec t i ve in p r e v e n t i n g and c u r i n g gene t i c diseases 
w i t h o u t v io la t ing t h e con f iden t ia l i t y o f t h e resu l ts . T h e r a p e u t i c 
and p r o c r e a t i v e dec is ions and t h e w a i v e r o f t h e r i gh t t o pr ivacy 
w o u l d be lef t t o t h e consc ience and w i l l o f t h e pe rsons i nvo l ved . 

In any case, u n d e r th is sys tem t h e p e r s o n w o u l d be f o r c e d t o 
ca r r y t h r o u g h t h a t genet ic i n t r o s p e c t i o n o f u n k n o w n rami f ica-
t i ons . It w o u l d be r e q u i r e d t h a t t h e i n d i v i d u a l - and perhaps on l y 
t h a t i n d i v i d u a l - k n o w his o r h e r s h o r t c o m i n g s , po ten t i a l i n f i r m i -
t ies, behav ioura l leanings and so many o t h e r pecul iar i t ies . T h e 
r igh t n o t t o k n o w w o u l d be c o n t r a v e n e d and, as k n o w l e d g e o f 
t h e g e n o m e w i l l necessar i ly m u c h an teda te gene t h e r a p y , adverse 
t e s t resu l ts c o u l d have d i r é , d e m o r a l i z i n g consequences f o r a 
t es ted pe rson having t o face as y e t uncu rab le ills. 

O n t h e o t h e r hand, such k n o w l e d g e shou ld be v i e w e d as perhaps 
benef ic ial t o descendants saved f r o m t h e t ransm iss ion and gene-
r a t i o n - t o - g e n e r a t i o n p e r p e t u a t i o n o f lethal o r highly d e s t r u c t i v e 
seeds. 

It is o n c e m o r e necessary t o we igh c o n t r a d i c t o r y pr inc ip ies , c o n -
t r a p o s e d r isks and c o n t e n d i n g benef i ts . Aga in , n o r m s m u s t be 
a d o p t e d w h o s e app l i ca t ion enhances t h e advantages and d im in is -
hes h a r m . 

W h a t t u r n s o u t t o be c lea re r is t h a t i t is a lways possib le t o 
edúca te t h e publ ic a b o u t genet ic tes t i ng and p r o m o t e its p rac t i ce 
w i t h o u t r e s o r t i n g t o t h e t e r r i b l e r i sk o f t h e state 's invas ión o f 
t h e pr íva te sphe re in t h e f o r m o f legal ob l iga t ions and p r o h i b i t i o n s 
t h a t h inde r t h e d e v e l o p m e n t o f ind iv idual f r e e d o m . 

Bu t t i m e is fa i r and just , and respects t h e essential human r ights 
w h i c h w e as ju r i s ts m u s t de fend , r e c o g n i t i o n and c o n f i r m a t i o n o f 
t h e indiv idual 's o p t i o n t o k n o w and capaci ty t o f ree ly a d o p t ma-
t i ng and r e p r o d u c t i o n dec is ions. 
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ETHICAL ASPECTS OF THE LEGAL PROBLEM OF 
CONFIDENTIALITY 
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Pro fesso r o f Ph i losophy a t t h e O t t o - F r i e d r i c h Un i ve rs i t y , 
Bamberg . Federal Republ ic o f G e r m a n y . 

T h e logical r e l a t i on b e t w e e n ethical and legal cod i f i ca t i on in 
genera l Is o n e o f n o n - c o n t r a d l c t i o n : If a g iven p iece o f legis-
la t ion - b e i t a l ready ef fect ive o r «sub j u d i c e » - c o n t r a d i c t s 
m o r a l p r inc ip ies va l ida ted by eth ical reason ing a n d / o r c o n s t i -
t u t i o n a l r ights , t h e n t h e law in ques t i on has t o be changed. 
Th is , o f c o u r s e , is a logical re la t i on o f t h e «necessary c o n d i -
t i o n » - t y p e ; m o r a l p r inc ip ies and e th ica l reason ing d o n o t 
c o n s t i t u t e suf f ic ient c o n d i t i o n s f o r legal cod i f i ca t ions . 

T h e ma in legal p r o b l e m o f con f iden t ia l i t y w i t h respec t t o 
genet ic I n f o r m a t i o n c o u l d be bo i led d o w n t o t h e f o l l o w i n g 
a l te rna t i ve : ind iv idual r i gh t t o (genet ic ) pr ivacy versus publ ic 
r i gh t t o s e l f - p r o t e c t i o n , b o t h against c r im ina l i t y and against 
diseases. O r - t o p u t i t d i f f e r e n t l y - t h e r i gh t t o « i n f o r m a t i o n a l 
s e l f - d e t e r m i n a t i o n » , as i t has in t h e FRG resu l t ed f r o m t h e 
genera l pe rsona l i t y - r i gh t ( A r t . 2 A b s . 2 G G ) in c o n n e c t i o n 
w i t h t h e human d ign i ty r i gh t ( A r t . I A b s . I G G ) l im i ted by 
t h e v e r y same r ights o f o t h e r indiv iduáis a n d / o r t h e publ ic 
on ly . In o u t case: If e x e r t i n g t h e r i gh t t o i n f o r m a t i o n a l self-
d e t e r m i n a t i o n o f and ind iv idual p i shou ld con f l i c t w i t h t h e 
e x e r t i o n o f t h e r i gh t o f i n f o rma t i ona l se l f - de te rm ina t i on o f 
a n o t h e r ind iv idual p2 o r o f t h e set p i .n , t h e n t h e r igh t o f t h e 
ind iv idual pi m u s t be con f i ned t o such a deg ree t h a t in e x e r -
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t i o n d o e s n ' t con f l i c t w i t h t h e e x e r t i o n o f t h e respec t i ve r ights 
o f t h e o t h e r s . 

3. A s far as genetic data o f individual human beings are conce rned 
i t is helpful t o distinguish be tween «str ic t ly pr ivate personal 
genetic data» and «publ icly accessible personal genetic data» 
(Z immer l i 1990) ': A l t hough w e might in a given s i tuat ion n o t 
be capable o f technical ly seperate these t w o types o f data i t 
makes - f o r analyt ical p u r p o s e s - g o o d sense t o dist inguish 
be tween t h e individual set o f genet ic data const i tu t ing (o r ra ther 
defining) t he individual physical existence and appearance o f and 
individual as a par t icu lar person in t he legal sense, and in fo rma-
t i o n a b o u t t he general ly valid principies o f t he local izat ion o f 
funct ions and the coo rd ina t i on o f one - to -one , o r one - to -many 
and many- to -one relat ions be tween genes and gene expressions. 

4 . W i t h i n t h e c o n t e x t o f research t h e indiv iduáis have - a c c o r d -
ing, o f c o u r s e , t o t h e p r inc ip ie o f i n f o r m e d c o n s e n t - w a i v e d 
t h e i r r i gh t t o i n f o r m a t i o n a l se l f - de te rm ina t i on t o t h e e x t e n t 
t h a t t h e i n s t i t u t i o n in charge o f p e r f o r m i n g t h e research is 
able t o gua ran tee con f iden t ia l i t y w i t h respec t t o t h e s t r i c t l y 
p r i va te pe rsona l genet ic data. W i t h i n t h e c o n t e x t o f med ica l 
p r e v e n t i o n t h e same is t r u e . Ta lk ing a b o u t d iagnost ic app l i -
ca t ion o f gene-b io log ica l t o o l s i t m u s t even be c o n s i d e r e d 
w h e t h e r t h e ind iv idual p e r s o n in ques t i on is m o r a l l y ob l iged 
t o wa i ve even h is /her r i gh t t o con f iden t ia l i t y . W i t h i n t h e c o n 
t e x t o f c r i m e p r e v e n t i o n a n d / o r c r im ina l p roceed ings i t goes 
w i t h o u t saying t h a t t h e sub jec t in ques t i on has los t h is /her 
c la im t o s e l f - d e t e r m i n a t i o n w i t h respec t t o s t r i c t l y p r i va te 
persona l genet ic data. He /she never the less st i l l is in posses-
s ion o f a c la im t o con f iden t ia l i t y as far as t h e p r o c e d u r e s in 
t h e c r im ina l ac t i on a re c o n c e r n e d . 

5. W h e r e a s the p rob lems discussed so far are mainly a quest ion 
o f legislation already exist ing in m o s t o f t he EC count r ies , t he 
main technical quest ion brings abou t some p rob lems n o t ye t 
solved in t h e legal systems cons idered so far. Acqu i r i ng and 
handline o f t h e genet ic data w i t h respect t o t h e human genome 
requi res a hybr id izat ion o f molecu lar biology and data proces-
sing p rocedures . A s everybody k n o w s it is impossible t o design 
a w a t e r p r o o f data p ro tec t i on system. T h e r e f o r e i t is necessary 
tha t t he legislator steps in at this po in t w i t h laws penalizing the 
abuse o f s t r ic t ly pr ivate personal genetic data. T h e main p r o -
b lem nevertheless remains un touched : h o w t o technicaly keep 
the d i f ferent possibil i t ies o f abuse under survei l lance w i t h o u t 
v io lat ing higher o r d e r const i tu t iona l r ights. 

1 Z immer l i , W . C h . 1990, « W h o has the r ight t o know the genetic const i tu-
t i on of a part icular person?», in Human Genetic Information: Science, Law and 
Ethics. Ciba Foundat ion Symposium 149, Chichester, 93-102. 



ROUND TABLE 





ROUND TABLE 

Alexander M. Capron. I c o m e f r o m a s ta te i den t i f i ed by 
P r o f e s s o r Edgar as t h e o r i g i n o f all t h i ngs n o v e l and ques -
t i o n a b l e . M y q u e s t i o n is f o r P r o f e s s o r Edgar. I w a n t e d h i m t o 
e x p a n d u p o n and p e r h a p s exp la in t h e sugges t i on o f t h e ob l i ga -
t i o n f o r d i s c l o s u r e o f I n f o r m a t i o n by a f am i l y m e m b e r t o o t h e r 
f am i l y m e m b e r s . T h e spec i f ic e x a m p l e t h a t he gave w a s a p o -
t e n t i a l spouse , o n e t o t h e o t h e r . B u t if i t ex is ts in t h a t c o n t e x t , 
I s u p p o s e o n e m i g h t a r g ü e t h a t i ts ex is ts a m o n g b l o o d re la t i ves 
as w e l l . H e a t t e m p t e d t o j us t i f y t h a t by r e f e r e n c e t o t h e o b l i -
g a t i o n r e c o g n i z e d by s o m e c o u r t s in t h e U n i t e d States o f a 
phys ic ian t o p r o v i d e i n f o r m a t i o n t o pa ren t s a b o u t t h e gene t i c 
o r o t h e r r i sks t h a t e x i s t w i t h a fe tus in útero, so t h a t t h e 
p a r e n t s may m a k e an i n f o r m e d d e c i s i ó n a b o u t c a r r y i n g t h e 
p r e g n a n c y t o t e r m . In m y v i e w , t h e ana logy is n o t ap t . T h e r e 
is n o basis f o r l o o k i n g a t t h e o b l i g a t i o n t h a t a p r o f e s s i o n a l has 
and say ing t h a t t h e same o b l i g a t i o n g o v e r n s t h e d i s c l o s u r e o f 
i n f o r m a t i o n b e t w e e n p e o p l e w h o s e r e l a t i o n s h i p is n o t t h a t o f 
phys ic ian and p a t i e n t . A n d spec i f ica l ly , m a d a m e C h a i r m a n , i t 
seems t o m e t h a t in t h e á rea w h i c h he desc r i bes o f p r e n a t a l 
i n f o r m a t i o n , t h e issue is w h e t h e r o r n o t t h e r e c o u l d be a 
w r o n g in fa i l ing t o a l l o w s o m e o n e t o have i n f o r m a t i o n t o a b o r t 
a ch i l d and w h e t h e r , w h e n t h a t had n o t been d o n e and a ch i l d 
w a s b o r n , t h e r e w a s a w r o n g t h a t t h e l aw c o u l d c o m p é n s a t e . 
B u t t h e r e w a s n e v e r any in i t ia l q u e s t i o n a b o u t t h e o b l i g a t i o n 
o f t h e phys ic ian t o p r o v i d e i n f o r m a t i o n . T h a t w a s t h e g r o u n d -
w o r k o n w h i c h t h a t w a s based. A n d I t h i n k t o m a k e an ana logy 
t o t h e spousa l s i t u a t i o n o r t o t h e o b l i g a t i o n s o f a c o u s i n t o 
t e l l a n o t h e r c o u s i n t h a t a gene t i c f a c t o r had been f o u n d , o r 
w h a t e v e r , is t o leap o v e r t h e q u e s t i o n w h i c h s h o u l d c o n c e r n 
us: Is t h e r e a d u t y in t h e f i r s t place? A n d so , by l o o k i n g a t t h e 
w r o n g f u l b i r t h cases, as t h e y a r e ca l l ed , and t h e w r o n g f u l l i fe 
cases, o n e c a n n o t m a k e an ana logy , because t h o s e beg in w i t h 
an u n d e r s t a n d i n g t h a t t h e r e is a d u t y , and ask o n l y t h e ques 
t i o n : Is t h e r e a c o m p e n s a t i o n w h e n t h a t d u t y is v io la ted? 
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Answer. Par t o f t h e p r o b l e m in t r y i ng t o c o m p r e s s is t h a t o n e 
r isks mis-speaking, and in m y examp le o f late o n s e t disease, I 
m is -spoke . W h a t I i n t ended t o re fe r , and I t h i n k w h a t A l e x C a -
p r o n was k ind enough n o t t o catch m e up o n , is t h e s i tua t ion in 
w h i c h t h e spouse has s o m e fear t h a t a ch i ld o f t h e mar r iage w i l l 
be genet ica l ly hand icapped. A s t o A lex ' s fa i lu re t o see t h e w a y in 
w h i c h t h e law m i g h t evo lve , all I can say is I d isagree. T h e r e a re 
U n i t e d States cases, f o r examp le , ho ld ing m e n liable w h e n t h e y 
m i s r e p r e s e n t t o w o m e n ( in a t least o n e case I be l ieve, in a 
mar r iage c o n t e x t ) w h e n t h e y a re s ter i le . So t h a t is a s i t ua t i on in 
w h i c h t h e law has he ld compensab le t h e m i s r e p r e s e n t a t i o n o f 
i n f o r m a t i o n in an i n t íma te c o n t e x t . I d o n o t t h i n k t h e law w i l l 
have any t r o u b l e in saying t h a t i t is t o r t i o u s t o m is rep resen t . T h e n 
t h e ques t i on is w i l l t h e law have a d i f f icu l ty in t h e c o n t e x t o f a 
s i tua t ion w h e r e n o f o r m a l r e p r e s e n t a t i o n is made , o f saying, if 
y o u k n o w th is , y o u have a d u t y t o make t h e r e p r e s e n t a t i o n . In 
t h e c o n t e x t o f t h e physic ian w h o is a t r i sk o f be ing in fec ted w i t h 
H IV , t h e r e was n o m i s r e p r e s e n t a t i o n . T h e r e was s imply a fa i lu re 
o n t h e pat ient 's p a r t t o te l l t h a t w h i c h t h e c o u r t and j u ry , l o o k i n g 
u n d e r s tandards o f w h a t is and w h a t is n o t reasonable , said: yes, 
y o u have a d u t y t o te l l u n d e r t h o s e c i r cumstances . T h a t is t h e 
w a y I see t h e law evo lv ing , a t least po ten t ia l l y . I may add a c o m -
m e n t t o t h a t as w e l l , I d o n o t t h i n k t h a t c o u r t s w i l l l ikely l o o k 
t o t h e b ioe th ics l i t e r a t u r e in dec id ing h o w o r w h e t h e r t h a t issue 
shou ld be dec ided . 

Question (Rafael Velázquez). I w o u l d l ike t o raise t w o v e r y 
specif ic ques t ions . T h e f i r s t is, in t h e face o f t h e process ing , analy-
sis, access and d i ssemina t ion o f genet ic data resu l ts , w h a t balance 
shou ld t h e r e be b e t w e e n t h e r igh t t o pr ivacy, t o p r o t e c t one 's 
hea l th , and t h e r i gh t t o research and t h e p r inc ip ie o f t h e f r ee 
c i r cu la t i on o f i n f o r m a t i o n as f o r m u l a t e d by t h e O E C D ? A n d t h e 
second ques t i on is t h e f o l l o w i n g : G i ven t h a t genet ic data a re data 
w h i c h a re au tomat i ca l l y p rocessed , w o u l d n ' t t h e y be poss ib ly c o -
v e r e d by C o u n c i l o f E u r o p e C o n v e n t i o n 108, t h e Spanish O r g a n i c 
A c t o n t h e Regu la t ion o f A u t o m a t e d D a t a Processing, and , o n c e 
i t is in ef fect , by t h e D r a f t C o u n c i l D i r e c t i v e o n Da ta P r o t e c t i o n 
and Systems Securi ty? T h a n k y o u v e r y m u c h . 

Question (Francisco Lledó). I w i l l be v e r y br ief . T h e t r u t h 
is t h a t I w o u l d l ike t o ask a g rea t many ques t ions , b u t I d o n o t 
k n o w w h e r e m y rece i ve r is. A n y w a y , I w i l l t r y t o be v e r y succ inc t 
and s u m m a r i z e m y paper . Th is cr i t i ca l deca logue o f e th ica l ax i o -
logies and apo thegms , in rea l i ty , has lef t us ju r i s ts in a bad way , 
b u t w h a t is miss ing f o r m e - I d o n o t k n o w if o u t o f om iss i on o r 
o t h e r w i s e - is a q u e s t i o n I c o n s i d e r o f p r i m e i m p o r t a n c e . A n d t h a t 
is: In w h a t w a y can w e specify w h e r e w e may f ind t h e f ounda t i ons 
and eth ical assessment o f t h e c r i t e r i a t h a t shou ld g o v e r n law and 
justice? Since I d o n o t m e r e l y w a n t t o ask, b u t t o a n s w e r - I d o 
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n o t k n o w if I w i l l rece ive a r e p l y - I bel ieve tha t , in m y v i ew , t hey 
shou ld be l o o k e d f o r in w h a t w e cali t h e genera l p r inc ip ies o f 
law. Gene ra l p r inc ip ies f o r m u l a t e d n o t as heur is t ic ru les , b u t as 
genera l p r inc ip ies f r o m a social and genera l , ob jec t i ve es t ima t i on , 
n o t o n e par t i cu la r i zed f o r each specif ic case. I t h i n k th is is an 
i m p o r t a n t s ta r t i ng po in t . A n d , ge t t i ng d o w n t o specif ics, I w o u l d 
say t ha t t h e pr inc ipa l cons t i t u t i ona l p r inc ip ie w o u l d be t h e o n e 
r e f e r r e d t o by P ro fesso r Peces Barba - a n d I am in a g r e e m e n t 
w i t h h im perhaps o n l y o n th is and a f e w o t h e r p o i n t s - t h e cons 
t i t u t i ona l p r inc ip ie o f r espec t f o r human digni ty , t h e l ink ing and 
p r o t e c t i n g ga teway t o all t h e o t h e r fundamenta l r ights . 

A n o t h e r i m p o r t a n t ques t i on w h i c h has also been c i ted he re is 
t h a t o f publ ic e th ics. I d o n o t k n o w w h e r e t o lócate t h e g r o u n d -
w o r k o r f ounda t i ona l pa rame te r s f o r t h e leg i t imat ion o f th is p u 
blic e th ics, t h a t is, t h e c o m m o n l y accep ted ob jec t i ve valúes. I d o 
n o t k n o w ; perhaps w i t h i n t h o s e genera l pr inc ip ies o f l aw I re fe r 
r e d t o ea r l i e r . A n d I w i l l end w i t h th is q u e s t i o n , addressed 
perhaps t o all o f y o u . W i t h i n a «sc ient i f ic is t» u t i l i ta r ian c o n c e p -
t i o n , d o e s n ' t th is genet ic man ipu la t i on pose a r isk o f a genet ic 
d e t e r m i n i s m and r e d u c t i o n i s m , o f a scient i f ic co lon ia l i sm, in w h i c h 
t h e deve loped p o w e r s h o l d t h e g rea tes t w e i g h t and t h e less de-
ve loped c o u n t r i e s , t o s o m e e x t e n t , I d o n o t mean t o say t h a t 
t h e y tai l t h e f o r m e r , b u t t h a t t h e y b e c o m e techn ica l ly co lon ized? 
W i t h th is p red i c t i ve genet ics a re w e n o t r unn ing t h e r i sk o f i n 
dividuáis b e c o m i n g l i fe - long pat ients? 

Fernando Garrido Falla. I bel ieve, f o r m y par t , t h a t on l y 
y o u r second q u e s t i o n , as t o t h e p r o t e c t i o n o f c o m p u t e r i z e d data 
re la t ive t o a pe rson 's genet ic makeup , c o r r e s p o n d s t o m e . Indeed, 
a l though I was n o t g iven enough t i m e t o p r o p e r l y exp la in it , t hese 
cases a re o f c o u r s e c o v e r e d by A c t 5 /1992 , w h e r e , f i r s t o f al l , i t 
is r e q u i r e d t h a t in o r d e r t o ga the r such data t h e p e r s o n f r o m 
w h o m t h e y a re r e q u e s t e d m u s t be i n f o r m e d as t o t h e use t ha t 
w i l l be made o f t h e data. Secondly , t h e A c t says tha t , in t h e case 
o f ce r ta in types o f data, t h e p e r s o n o f c o u r s e has t h e r i gh t n o t 
t o rep ly . W h a t is m o r e , t h e r e is even a small l o o p h o l e (and I 
t h i n k I m e n t i o n e d th is ) , a small e x c e p t i o n w h i c h t h e A c t a l lows 
f o r cases o f publ ic i n te res t , e tc . I d o n o t k n o w w h e t h e r o r n o t 
i t has been chal lenged as u n c o n s t i t u t i o n a l , b u t I have been i n 
f o r m e d t h a t t h e r e has been d iscussion o f such a s tep and t h a t a 
cons t i t u t i ona l chal lenge has been p r o p o s e d t o th is small d o o r lef t 
ajar by t h e A c t . A s f o r t h e o t h e r ques t ions , I t h i n k I am n o t t h e 
m o s t a p p r o p r i a t e p e r s o n t o a n s w e r t h e m . 

Bartha M. Knoppers. T w o ve ry b r ie f c o m m e n t s o n specif ic 
legal ques t ions . O n e as t o t h e poss ib i l i ty o f he igh tened legal dut ies 
b e t w e e n spouses and t h e o t h e r w i t h regard t o w h e t h e r cons t i 
t u t i ona l law a l ready con ta ins t h e genera l pr inc ip ies necessary t o 
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p r o t e c t genet ic pr ivacy. Surely if a physic ian b o u n d usually by 
codes o f e th ics , b u t also by law, has a d u t y t o rep ly t o and answer 
ques t ions c o n c e r n i n g genet ic i n f o r m a t i o n , even p r i o r t o c o n c e p -
t i o n , o n e can argüe, at least u n d e r c iv i l law p r i nc ip ies , t ha t 
b e t w e e n m a r r i e d indiv idual - l eav ing c o m m o n law un ions a s i d e -
t h e r e is a d u t y f l o w i n g f r o m t h e fac t o f mar r iage , t h e d u t y o f 
succou r , care and assistance. Persons w h o s tand in a special re 
la t ionsh ip , such as spouses, o r fami ly m e m b e r s by b l o o d , go ing in 
ascendant and descendant o r d e r , a l ready have u n d e r law cer ta in 
he igh tened ob l iga t ions , ce r ta in special du t ies . A n d I t h i n k t h e f ra -
m e w o r k cou ld be f o u n d even w i t h i n c u r r e n t fami ly law c o n s t r u c t s 
t o e x t e n d t h o s e k inds o f dut ies b e y o n d a l imen ta ry o r medica l 
t r e a t m e n t o r o t h e r ob l iga t ions t o inc lude t h e c o m m u n i c a t i o n o f 
i n f o r m a t i o n as p a r t o f t h a t care, succou r and assistance. 

A s far as cons t i t u t i ona l law goes, I w o u l d agree w i t h y o u t h a t t h e 
pr inc ip ies a l ready enunc ia ted in m o s t c o n s t i t u t i o n s , as w e l l as in 
I n te rna t i ona l t e x t s , c o n t a l n t h e bases f o r t h e c o n s t r u c t i o n o f 
chal lenging legislat ion o r t h e need f o r a rede f i n i t i on o f ce r ta in 
concep t s , such as l i be r ty , def in i te ly d igni ty , and ce r ta in l y pr ivacy 
f o r t h o s e c o u n t r i e s w h i c h have specif ic re fe rences t o pr ivacy. 
Each c o n s t i t u t i o n , as w e l l as In te rna t iona l t e x t s , also con ta ins 
exp ress clauses t h a t a l l o w states t o i n t e r f e re o r l im i t t h e f r ee and 
t o t a l exp ress ion o f t h o s e r ights acco rd ing t o w h a t is necessary in 
a f r ee and d e m o c r a t i c soc ie ty . I t h i n k t h a t is w h e r e t h e publ ic 
i n te res t , t o w a r d s f u t u r e gene ra t i on as we l l as t o t h e shar ing and 
p r o t e c t i o n o f genet ic i n f o r m a t i o n in th is p resen t g e n e r a t i o n , can 
c o m e in any possib le legis lat ion. 







Fundac ión Banco Bi lbao Vizcaya was b o r n o n t h e in i t ia t i ve 

o f t h e BBV G r o u p w i t h t h e goal o f expand ing its capac i ty 

t o r e s p o n d t o t h e social and cu l t u ra l demands o f c o n t e m -

p o r a r y soc ie ty . Its ac t i v i t y is a imed at p r o m o t i n g f o r u m s 

f o r r e f l ec t i on and deba te o n t h e pr inc ipa l chal lenges and 

p r o b l e m s o f o u r age. 

M e e t i n g p resen t -day chal lenges and r e s p o n d i n g pos i t i ve ly t o 

t h e h o r i z o n o f poss ib i l i t ies r equ i r es high doses o f c rea t i v i t y 

and imaginat ive m o d e l s c o n s t r u c t e d o n t h e basis o f b r o a d 

consensus . 

In keep ing w i t h th is basic a p p r o a c h . Fundac ión BBV o r g a -

nizes Mu l t i d i sc ip l i na ry Meet ings and s p o n s o r s research p r o -

jec ts . I t has t h r e e P e r m a n e n t Re f lec t ion C e n t r e s : t h e C e n 

t r e f o r Studies o f Publ ic E c o n o m i c Pol icy, t h e C e n t r e f o r 

Bank Stud ies, and t h e Science, T e c h n o l o g y and Soc ie t y 

C e n t r e . Fundac ión BBV is also ac t ive ¡n leading un ivers i t ies , 

s p o n s o r i n g t h e Fundac ión BBV Cha i r . 

Fundac ión BBV regards i t as a social ob l i ga t i on t o pub l ic ly 

d i ssemina te t h e resu l ts o b t a i n e d in al! o f i ts ac t iv i t ies . Th is 

task is c a r r i e d o u t by its I n f o r m a t i o n and pub l i ca t ions c e n 

t r e . D o c u m e n t a . 



Th i s w o r k is t h e f o r m a l r esu l t o f t h e I n te rna t i ona l W o r k s -

h o p o n The H u m a n Genome Project: Legal Aspects (B i lbao, 

1993), o rgan ized by Fundac ión BBV in c o l l a b o r a t i o n w i t h 

t h e Prov inc ia l D e p u t a t i o n o f Bizkaia. Its cen t ra l a im is t o 

lay d o w n legal c r i t e r i a f o r address ing t h e re la t i ons b e t w e e n 

law and t h e g e n o m e p r o j e c t . B o t h t h e special ist and t h e 

n o n - j u r i s t a l ike, each a c c o r d i n g t o t h e i r needs, can f ind in 

these v o l u m e s a c lear and mu l t i - s i ded pe rspec t i ve o n t h e 

s ta te o f t hese ques t i ons in Spain and a b r o a d . 

T h e s e pages o f fe r t h e r e a d e r an adequa te legal and sc ien-

t i f ic i n t r o d u c t i o n t o t h e field, as w e l l as answers t o t h e 

f u n d a m e n t a l ques t ions ra ised by th is chal lenge o f w o r l d 

sc ience. Subjects such as f r e e d o m and genes, pr ivacy, and 

t h e cu lpab i l i t y p r inc ip ie a re ex tens ive ly analyzed and d iscus-

sed. Specif ic issues re la t ing t o pa ten ts , Insurance and e m -

p l o y m e n t re la t i ons a re l i kew ise c o v e r e d , w i t h o u t neg lec t ing 

sensi t ive p r o b l e m s c o n c e r n i n g c r im ina l Iden t i f i ca t ion and 

l imi ts o n genet ic man ipu la t i on . 
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