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• S E V E N * 

The Huma n Genom e Initiativ e 
and Huma n Responsibilit y 

The Huma n Genom e Initiativ e i s a  massiv e governmen t undertakin g 
designed t o determin e th e structur e o f ever y gen e in th e human body . I t 
has been presented t o the public as a concentrated scientifi c effor t aime d 
directly a t knowledge that will  cure disease. In reality i t is a controversia l 
multiagency se t of program s wit h unclea r medica l implication s bu t wit h 
a growing impact o n ho w we think o f ourselves a s individuals . 

From it s scientifi c origin s t o th e present , th e Huma n Genom e Initia -
tive ha s illustrate d th e fundamenta l relationshi p betwee n scienc e an d 
society. At the outset , the basic research tha t mad e the initiative possibl e 
was typica l i n tha t i t followe d a n errati c cours e drive n b y scientifi c 
norms an d resistanc e to political controls . 

The Development  of  Modern  Genetics 

The stor y o f moder n genetic s bega n ove r a  centur y ag o an d proceede d 
with discoverie s tha t followe d anythin g bu t a  straight line. 1 In 1866 , the 
Austrian mon k Grego r Mende l publishe d a  paper concernin g th e breed -
ing of swee t peas . Presumably fe w people in history hav e failed t o notic e 
that livin g organisms pas s o n trait s t o thei r offspring , bu t Mende l mad e 
an unusuall y systemati c inquiry int o the process. When h e bred tal l pea s 
with tal l an d shor t wit h short , th e offsprin g wer e tru e t o type—th e tal l 
begat tal l an d th e shor t bega t short . Whe n h e bre d tal l an d short , th e 
offspring wer e al l tall . Bu t whe n thes e mixe d ancestr y tal l plant s wer e 
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THE HUMA N GENOM E INITIATIV E •  11 3 

crossed, 7 5 percen t o f thei r offsprin g wer e tal l an d 2 5 percen t wer e 
short. Fro m thes e an d simila r results , Mende l wa s abl e t o deduc e tha t 
inherited trait s wer e determine d b y tw o heredit y units , on e fro m eac h 
parent, an d tha t th e agents of inheritance migh t turn ou t to be dominan t 
or recessive. 

Mendel di d not , however , kno w th e mechanism throug h whic h inher -
itance took place ; indeed, the word gene  di d no t exis t in his day, nor di d 
he coi n it . Unbeknowns t t o Mendel , a t th e sam e tim e h e wa s crossin g 
sweet peas , th e Swis s scientis t Friedric h Miesche r wa s determinin g tha t 
what w e no w cal l deoxyribonuclei c aci d (DNA ) wa s foun d i n th e nu -
cleus o f cells . Miescher wa s unawar e o f Mendel' s work , and , eve n i f h e 
had been , i t i s unlikel y tha t an y connectio n betwee n the m woul d hav e 
been made . Althoug h Miesche r sense d tha t hi s wor k ha d implication s 
concerning cellula r growth , th e scienc e an d technolog y o f hi s da y wer e 
unable t o uncove r th e basi c structur e o f DNA , le t alon e it s relationshi p 
to the mechanism o f inheritance . 

These modes t beginning s o f moder n genetic s demonstrat e th e foll y o f 
efforts t o forc e basi c researc h t o produc e precisel y define d socia l ends . 
Imagine a regulatory agenc y that somehow ha d jurisdiction ove r farflun g 
researchers suc h a s Mende l an d Miesche r an d tha t sough t t o shap e al l 
science fo r specifi c socia l end s suc h a s bette r medicine . Eve n i f suc h 
hypothetical masterplanner s wer e indifferen t t o bot h th e freedo m o f th e 
researcher an d th e valu e o f knowledg e fo r it s ow n sake , the y woul d 
founder o n the sheer unpredictability o f scientifi c progress . After Mende l 
and Miesche r i t simpl y wa s no t knowabl e whic h characteristic s o f hu -
man being s wer e inherited , ho w i f a t al l suc h characteristic s coul d b e 
changed, an d a t wha t cos t suc h change s coul d b e made . I t was no t eve n 
immediately clea r i f their work relate d t o health o r i f it had an y practica l 
implications a t all . Althoug h a s researc h progresse s it s technologica l 
implications becom e mor e evident , a t th e ver y beginnin g th e futur e i s 
nearly invisible . 

Indeed, th e nex t step s i n th e unravelin g o f th e huma n geneti c cod e 
were no t eve n inspire d b y Mendel' s work , whic h wa s publishe d bu t la y 
unread fo r decades . Instead i t was Charle s Darwin' s theor y o f evolutio n 
that sparke d th e rediscovery o f Mendel' s idea s and subsequen t progress . 
Darwinian evolutio n required , o f course , tha t organism s pas s on certai n 
traits; otherwise th e surviva l o f th e fittest  woul d las t exactly on e genera -
tion. Ye t Darwin , unawar e o f Mendel' s research , wrot e tha t "[t]h e law s 
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governing inheritanc e ar e fo r th e mos t par t unknown . N o on e ca n sa y 
. .  . why th e chil d ofte n revert s i n certai n characteristic s t o it s grandfa -
ther o r grandmother o r more remote ancestor." 2 

In the latte r par t o f th e nineteenth century , controlle d experiment s i n 
botany confirme d Darwin' s ide a tha t mutation s leadin g t o fitnes s en -
hanced survival . Finally , i n 1900 , unknow n t o eac h othe r an d unawar e 
of Mendel , thre e botanist s rediscovere d Mendel' s laws . Eac h o f th e 
three—Karl Corren s o f Germany , Eric h vo n Tscherma k o f Austria , an d 
Hugo d e Vrie s o f Holland—searche d th e literature , foun d Mendel' s 
paper, an d credite d hi m fo r th e discovery . Thu s w e spea k toda y o f 
Mendel's law s an d Mendelia n inheritanc e rathe r tha n Correns' s law s o r 
de Vries's inheritance . 

Not ever y scientis t ha s bee n a s graciou s a s Correns , vo n Tschermak , 
and d e Vries, but their referenc e t o Mendel does illustrate the fundamen -
tal rol e priorit y play s i n th e valu e syste m o f science . It' s comin g i n first 
that counts—not ho w well-written you r paper i s or even how cleve r you 
may be . An independent rediscover y migh t take as much shee r brillianc e 
as th e origina l discovery , bu t i t doe s no t generat e equa l fame . Indeed , 
even i f th e tri o o f researcher s i n 190 0 ha d no t cite d Mendel , w e stil l 
might invok e the monk' s nam e i f later researc h ha d uncovere d hi s work . 
By rewardin g priorit y scienc e put s progres s first. A  researche r seekin g 
recognition withi n th e scientific establishmen t i s on notic e tha t repeatin g 
old wor k wil l no t lea d t o th e greates t rewards . Finally , th e emphasi s o n 
priority support s th e cumulativ e natur e o f science . On e read s earlie r 
work t o avoi d repetition , an d on e i s the n i n a  positio n t o buil d o n 
that work . 

The contras t wit h la w i s striking . Conside r th e developmen t o f th e 
idea of privacy, a concept that , as we will see, has important implication s 
for individuals ' contro l ove r informatio n abou t thei r geneti c makeup . 
Most lawyer s an d lega l scholar s associat e th e earl y developmen t o f 
modern privac y la w with U.S . Supreme Cour t Justice Loui s D. Brandeis . 
It was , afte r all , Brandei s wh o wrot e th e famou s dissen t i n th e 192 8 
Olmstead cas e i n whic h h e calle d fo r extendin g th e constitutiona l pro -
tection agains t unreasonabl e searche s an d seizure s t o wiretapping, 3 a 
position th e Suprem e Cour t ultimatel y adopte d i n 1967. 4 I n th e mos t 
famous passag e i n Olmstead,  Brandei s sai d tha t th e maker s o f ou r 
Constitution "conferred , a s agains t th e Government , th e righ t t o b e le t 
alone—the mos t comprehensiv e o f right s an d th e righ t mos t value d 
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by civilize d men." 5 Thu s w e associat e Brandei s wit h "th e righ t t o b e 
let alone." 

Careful scholar s hav e note d tha t whe n Justice Brandei s discusse d th e 
"right t o b e le t alone " h e wa s drawin g o n a  la w revie w article , "Th e 
Right to Privacy, " h e had coauthore d i n 189 0 while practicing law. 6 Bu t 
even her e ther e ofte n seem s t o b e a n assumptio n tha t i t wa s Brandei s 
rather than th e coauthor, Samue l D . Warren, who was the primary forc e 
behind th e article . In fact i t was Warren, whose marriage to a  prominen t 
woman ha d le d magazine s t o repor t o n hi s lif e "i n luri d detail, " wh o 
proposed t o Brandei s tha t th e piec e b e written. 7 I n an y event , i t wa s 
neither Brandei s no r Warre n wh o first  spok e o f privac y a s th e righ t t o 
be le t alone . As they note d i n thei r article, 8 thi s ide a wa s draw n fro m a 
passage i n Thoma s Cooley' s 188 8 Treatise  on  the  Law  of  Torts:  "Th e 
right to one' s person ma y b e said t o be a right o f complet e immunity : t o 
be let alone." 9 

Now Coole y wa s no t a n obscur e ma n i n hi s day . H e serve d o n th e 
Supreme Cour t o f Michigan , h e wa s a  professo r o f law , an d h e wa s a 
prolific write r o n lega l topics. 10 I f scientifi c convention s governed , la w 
students toda y woul d spea k o f Cooley' s righ t t o privacy . Bu t ther e i s 
nothing surprisin g o r inappropriat e abou t th e us e o f Brandeis' s nam e 
instead. Brandei s wrot e mor e powerfully , h e applie d th e ide a mor e 
broadly, an d hi s positio n o n th e U.S . Suprem e Cour t gav e hi s word s 
special importance . Priorit y alon e i s hardly decisiv e in the law . 

After th e rediscover y o f Mendel' s law s i n 1900 , th e focu s shifte d t o 
finding the chemica l basi s fo r heredity . By 194 0 a  series of scientist s ha d 
established tha t th e unit s o f heredit y wer e containe d i n sausage-shape d 
structures calle d chromosome s i n th e nucleu s o f ever y cell . These chro -
mosomes carrie d gene s that determine d a n organism' s biochemica l char -
acteristics. Chromosomes , i t ha d bee n determined , cam e i n pairs , wit h 
each paren t providin g on e o f eac h pair . Gene s wer e know n t o produc e 
proteins an d enzymes , th e sourc e o f th e structur e an d chemistr y o f 
living matter . 

In th e earl y 1940 s researcher s a t th e Rockefelle r Institut e i n Ne w 
York foun d evidenc e that genes were made of DNA, the substance foun d 
decades earlie r b y Friedric h Miesche r i n th e nucleu s o f cells . The puzzl e 
was that DN A seeme d to o simpl e to carry ou t geneti c instructions whil e 
replicating itsel f fo r th e nex t generation . Th e myster y wa s solve d b y th e 
1953 publicatio n o f Jame s Watso n an d Franci s Crick' s pape r settin g 
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forth th e double helica l structur e o f DNA . A rapid serie s of late r discov -
eries filled in the precise nature of the genetic code. 

The discover y o f th e doubl e heli x i s a  classi c exampl e o f th e rol e o f 
aesthetics i n science : the double helix was an elegan t structure , inspirin g 
Watson t o writ e tha t h e and Cric k wer e convinced tha t " a structur e thi s 
pretty jus t ha d t o exist." 11 A  scientis t canno t forc e th e worl d t o fit  hi s 
image of beauty . But that imag e can inspir e hi s efforts t o find  somethin g 
that will  late r stan d up—a s th e doubl e heli x did—t o verificatio n b y 
others. 

The discover y o f th e doubl e heli x als o point s u p agai n th e centralit y 
of priorit y i n th e scientifi c endeavor , althoug h i t i s an aspec t o f priorit y 
that i s less attractive tha n th e trio o f researcher s independentl y creditin g 
Mendel's earlie r work . Priorit y ca n als o mea n winnin g a  clos e rac e 
against someon e yo u kno w i s working i n your area . Watson wa s awar e 
that th e grea t scientis t Linu s Paulin g wa s als o seekin g t o find  th e struc -
ture o f DNA . Whe n Watson , immediatel y afte r th e discover y o f th e 
double helix , wrote to professor Ma x Delbruc k abou t hi s breakthrough , 
he urged Delbruck no t to tel l Pauling : 

I was stil l slightly afrai d somethin g would g o wrong and did no t want Paulin g 
to think abou t hydrogen-bonde d pair s unti l we had a  few mor e days to diges t 
our position. My request, however, was ignored. Delbruck wanted to tell every-
one in his lab. . . . Then ther e was the even more important consideratio n tha t 
Delbruck hated any form of secrecy in scientific matters.12 

Watson's experienc e wit h th e tensio n betwee n priorit y an d secrec y i s 
typical. Trying t o kee p matter s secre t is , if nothin g else , difficult . I n th e 
end, prompt publicatio n i s typically the best guarantee o f priority . 

As w e hav e seen , th e rol e o f priorit y change s radicall y whe n on e 
moves fro m scienc e to law . Indeed , i t i s not simpl y a  matter o f creditin g 
Brandeis rathe r tha n Coole y fo r th e righ t t o privac y becaus e o f th e 
former's greate r eloquenc e an d prestige . A t times , comin g i n secon d i s 
better fo r a  judg e o r a  lawyer . Bein g th e first  t o confron t a n issu e ca n 
happen b y chance and a  result initiall y reache d ofte n ha s to be amende d 
in light of experience . 

Consider, fo r example , the admissibilit y i n crimina l trial s o f evidenc e 
from wha t ha s com e t o b e calle d DN A typing. 13 Apar t fro m identica l 
twins, any tw o peopl e differ , albei t very slightly , in terms o f thei r DNA . 
Criminals ofte n leav e behin d hai r follicles , bloo d stains , o r othe r sub -
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stances fro m whic h DN A ca n b e extracted . A  suspect' s DN A ca n the n 
be compare d wit h th e crim e scen e evidenc e t o se e i f the y match . Th e 
system i s not foolproof . Typin g the DNA i n the laboratory mus t be done 
very carefull y s o tha t error s d o no t cree p in . Moreover , wit h presen t 
technology, i t i s only possibl e t o typ e a  portion o f a n individual' s DNA , 
so there i s a small chance that whe n tw o sample s match the y are , in fact , 
from differen t people—th e matc h i s simply a  coincidence . Th e odd s o f 
such a  match betwee n sample s fro m tw o differen t individuals ' DN A ar e 
higher i f th e tw o ar e related , o r o f th e sam e race , o r otherwis e mor e 
closely linke d geneticall y tha n tw o peopl e chose n a t rando m fro m th e 
world's population . 

The first  appellat e decisio n rulin g o n th e admissibilit y o f DN A evi -
dence in a  criminal tria l wa s a  198 8 Florid a judgmen t upholdin g th e us e 
of suc h evidence. 14 Bu t jus t bein g first  hardl y grante d thi s cour t an y 
special status . The case reached th e cour t whe n i t did becaus e of th e size 
of th e appellat e docket , no t becaus e o f an y wisdo m o n th e par t o f 
anyone. Moreover , a  judge' s decisio n tha t a  certai n kin d o f evidenc e i s 
admissible does not resolv e an issu e in the way tha t a  scientific discover y 
does. I n ou r federa l system , othe r state s ca n tak e othe r view s an d a 
given cour t ca n eve n revers e itsel f i f relevan t valu e choice s o r socia l 
mores change . 

In fact, th e 198 8 Florida decisio n ha s been strongly criticized , particu -
larly o n th e ground s tha t th e cour t di d no t conside r thoroughl y enoug h 
the possibilit y o f laborator y error s o r th e chance s o f a  coincidenta l 
match.15 A  late r Ne w Yor k decisio n tha t wa s mor e carefu l o n thes e 
points an d exclude d th e evidenc e befor e i t ha s bee n bette r received. 16 

The poin t i s no t tha t i t wa s a  mistak e t o admi t DN A evidence—a t 
present suc h evidenc e i s admissible i n mos t jurisdiction s i f i t i s carefull y 
obtained an d analyzed. 17 Th e poin t i s tha t th e first  judicia l decisio n i s 
often th e recipient o f potshots rathe r tha n praise . 

In the decade s followin g th e discover y o f th e doubl e helix , the mode l 
of inheritanc e tha t underlie s th e Huma n Genom e Initiativ e cam e int o 
sharp focus. 18 Th e ter m genome  i s used t o refe r t o al l th e geneti c mate -
rial i n th e chromosome s o f a  particula r organism . Eac h huma n ha s 
twenty-three pair s o f chromosomes ; on e i n eac h pai r fro m th e father , 
one from th e mother. Each chromosom e contain s a  long strand o f DNA , 
the chemica l tha t make s u p th e genes . Th e DN A i s a  two-strande d 
chemical polyme r wit h eac h stran d compose d o f fou r nucleotides : A 
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(adenine), G  (guanine) , C  (cytosine) , and T  (thymine) . DNA, a s Watso n 
and Cric k found , i s a double heli x i n tha t eac h nucleotid e o n on e stran d 
is precisel y paire d wit h anothe r nucleotid e o n th e othe r strand : A  wil l 
only bon d wit h T  an d G  wil l onl y bon d wit h C . During cel l division th e 
double heli x "unzips " an d eac h stran d ca n serv e a s a  templat e fo r th e 
creation o f a  complementar y strand . Becaus e o f th e specifi c bondin g 
between nucleotid e pairs , precis e replicatio n o f th e DN A i s assured , 
resulting in two perfect copies . 

A give n chromosom e contain s a n averag e o f abou t fou r thousan d 
genes wherea s a  give n gen e consist s o f anywher e fro m tw o thousan d t o 
two millio n nucleotid e pairs . Thus a  complete descriptio n o f th e huma n 
genome woul d contai n abou t thre e billio n nucleotid e pairs . I t woul d 
appear t o b e a  lon g list , filling over a  million page s i n a  book , mad e u p 
entirely o f the letter s A, T, G, and C . 

This lis t i s valuabl e becaus e gen e sequence s ar e consisten t withi n 
species. Thu s a  particula r gen e o n a  particula r huma n chromosom e 
controls the same trai t i n al l humans. In genetic terms we are more alik e 
than w e ar e different ; accordin g t o curren t estimates , th e DN A se -
quences fo r tw o randoml y selecte d individual s ar e likel y t o b e ove r 9 9 
percent identical—th e remainde r account s fo r th e geneti c differences 
between th e two. 19 Indeed , th e curren t belie f i s tha t huma n an d chim -
panzee sequences ar e about 9 8 percent identical. 20 

The Huma n Genom e Initiativ e i s no t goin g t o actuall y tak e a  singl e 
person an d lis t hi s o r he r thre e billio n nucleotid e pairs—i t will  instea d 
be a  composit e draw n fro m cel l line s o f peopl e aroun d th e worl d ove r 
several decades . Th e effort , whic h i s underwa y bu t will  requir e furthe r 
advances i n technolog y t o b e practical , i s expecte d t o cos t abou t $ 3 
billion ove r th e nex t te n years . The resul t wil l b e i n essenc e a  referenc e 
set, enabling , fo r example , comparisons t o b e drawn wit h peopl e suffer -
ing certain ailment s i n an effor t t o find a  genetic cause . 

The Political  History  of  the  Genome  Initiative 

It woul d b e har d t o imagin e a  mor e unitar y goa l tha n mappin g th e 
human genome . On e migh t expec t tha t her e a t leas t a  singl e federa l 
agency woul d d o th e job . Bu t fragmentation , no t unity , i s centra l t o 
American scienc e spending, and tha t truth hold s true here . 

The politica l histor y o f th e Huma n Genom e Initiativ e reveal s th e 
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strengths an d weaknesse s o f ou r decentralize d approac h t o governmen t 
science.21 A s earl y a s th e 1970 s ther e wer e discussion s concernin g 
whether i t woul d b e sensibl e t o ma p th e huma n genome . A t first,  th e 
federal governmen t di d no t sho w muc h interest . Thos e effort s tha t di d 
take plac e wer e foun d largel y i n th e privat e sector , particularl y a t th e 
philanthropic Howar d Hughe s Medica l Institute . 

In 1984 , however , th e Departmen t o f Energ y hel d a  conferenc e i n 
Alta, Utah , whic h bega n substantia l federa l involvement . A s a  successo r 
agency t o th e Atomi c Energ y Commission , th e Departmen t o f Energ y 
had a  specia l interes t i n th e effect s o f radiation . Th e Alt a meetin g fo -
cused o n whethe r advance s i n DN A researc h coul d improv e th e govern -
ment's abilit y t o detec t increase s i n mutation s amon g survivor s o f th e 
atomic bombing s o f Hiroshim a an d Nagasaki . Participant s i n th e meet -
ing discusse d th e possibilit y tha t a  referenc e sequenc e o f th e huma n 
genome coul d b e helpful i n thi s endeavor . B y the time o f a  198 6 confer -
ence i n Sant a Fe , Ne w Mexico , enthusias m fo r sequencin g th e genom e 
had grown ; shortl y thereafter , official s a t th e Departmen t o f Energ y 
reallocated a  fe w millio n dollar s o f previousl y appropriate d mone y t o 
begin th e Huma n Genom e Initiative . Suppor t wa s the n sough t an d wo n 
for congressiona l appropriation s t o kee p th e projec t going . Th e initia l 
reallocation wa s no t unusua l i n term s o f th e realit y o f ho w larg e agen -
cies, particularl y i n th e technica l field  o f scienc e spending , operat e and , 
as we have seen , i t i s not th e sor t o f decisio n typicall y subjec t t o judicia l 
oversight. 

As word sprea d i n the scientifi c communit y abou t th e Departmen t o f 
Energy effort , official s a t th e Nationa l Institute s o f Healt h inevitabl y 
became interested . Th e NIH , afte r all , i s th e leadin g supporte r o f bio -
medical researc h i n th e Unite d States , an d i t coul d se e implication s o f 
the genome initiative i n health area s fa r remove d fro m mutation s cause d 
by radiation . B y 1987 , NI H ha d create d it s ow n offic e o f genom e re -
search an d ha d begu n t o receive federa l funding . 

In it s early stages , both i n the Departmen t o f Energ y an d i n NIH, th e 
genome initiative was pushed b y research scientists . As one commentato r 
has noted : 

The history of the genome project make s i t clear that scientists played a  crucial 
role in starting it , and they were the sources to which policymaker s turned fo r 
advice alon g th e way . . .. A  few pivota l scientifi c figures—the  scientist s wh o 
took th e troubl e t o lear n abou t th e polic y proces s an d t o interac t wit h it — 
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clearly ha d enormou s influence . Watso n wa s preeminen t amon g these , bu t 
Hood, Gilbert, Bodmer, Baltimore, Berg, Dulbecco, Alberts, Cantor, Olson, and 
others had major effects a t critical junctures.22 

The attractio n o f scientist s t o th e genom e projec t stem s i n par t fro m 
adherence t o purel y scientifi c values . I f i t i s desirable, a s many scientist s 
believe, simply t o know a s much a s possible abou t th e way the world is , 
then knowin g th e geneti c makeu p o f human s i s a  worthy goal . There i s 
a kin d o f eleganc e i n a  finite  lis t o f fou r letter s i n variou s combination s 
representing th e complet e geneti c identit y o f th e huma n species . Surel y 
this help s explai n th e desir e o f man y scientist s t o ma p an d sequenc e th e 
entire huma n genome , eve n thoug h 9 0 percen t o f th e bas e pair s appea r 
to hav e n o geneti c functio n an d th e mone y use d i n thi s endeavo r coul d 
obviously b e used in other ways. 23 

Today th e Departmen t o f Energ y an d NI H coordinat e thei r genom e 
efforts, an d see k t o coordinat e a s wel l wit h effort s i n th e privat e secto r 
and overseas . Nonetheles s ther e i s unavoidabl e inefficienc y i n havin g 
two majo r agencie s workin g togethe r i n thi s fashion . Thi s i s mos t dra -
matically demonstrate d i n Congress . Because no on e agenc y (le t alone a 
Department o f Science ) run s th e genom e show , n o on e committe e ha s 
jurisdiction ove r authorizing the spending of the taxpayers' money. Thus 
in th e Hous e o f Representatives , authorizatio n fo r th e Departmen t o f 
Energy's genome program goes through the Science, Space, and Technol -
ogy Committee , whereas th e NIH seek s genome mone y fro m th e Labor , 
Health, Human Services , and Educatio n Committee . O n th e Senate side , 
things ar e n o bette r organized : th e Departmen t o f Energ y genom e proj -
ect answer s t o th e Energ y an d Natura l Resource s Committee , wherea s 
NIH genom e request s ar e analyze d b y th e Healt h an d Environmen t 
Committee. Indeed , eve n thi s catalogu e i s not exhaustive ; som e genom e 
money i s spen t b y stil l a  thir d federa l agency , th e Nationa l Scienc e 
Foundation, whic h answer s t o it s ow n patter n o f oversigh t o n Capito l 
Hill. 

To someon e ne w t o America n science , thi s approac h woul d see m a t 
least odd , an d almos t surel y controversial . Bu t her e a s in othe r area s o f 
science w e ar e comfortabl e wit h inefficienc y becaus e o f ou r fea r o f 
centralization. Differen t agencie s mean s differen t approaches , an d ne w 
technologies fo r analyzin g geneti c materia l will  hav e t o b e develope d i f 
the Huma n Genom e Initiativ e i s t o b e finished  withou t unreasonabl e 
expense. Moreover , disparat e fundin g source s provid e som e protectio n 
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against sudde n reduction s i n governmen t support . Thu s th e Congres -
sional Offic e o f Technolog y Assessmen t reject s eve n designatin g a  lea d 
agency for th e genome effort: "i f there were a single lead agency control -
ling genom e projects , th e choice s woul d b e limited , diminishin g th e 
pluralistic funding tha t ha s been a  mainstay o f American biology." 24 

And so the Human Genom e Initiative moves forward i n typical Amer -
ican fashion : i n an array o f agencie s the scientific community , motivate d 
in larg e par t b y th e etho s o f pur e science , shape s th e directio n o f re -
search. Supervisio n b y Congres s i s limited , an d contro l b y the judiciar y 
is essentially nonexistent . Th e resul t i s tha t th e Huma n Genom e Initia -
tive, like much o f America n science , lumbers forwar d a  bi t slowl y bu t i t 
does kee p moving ; indeed , i t become s clos e t o unstoppabl e onc e i t i s 
fully underway . 

Big Science  versus  Little  Science  in  Genome  Research 

This accoun t shoul d no t b e take n t o sugges t tha t ther e ar e n o division s 
in the scientifi c communit y concernin g th e genome initiative . I n general , 
scientists suppor t larg e budgets fo r scientifi c researc h mor e or less across 
the board . Mos t woul d rathe r se e cuts i n nonscientifi c program s befor e 
cuts are made in science. This approach enable d the scientific communit y 
to remai n largel y unifie d concernin g federa l suppor t fo r researc h i n th e 
decades followin g Worl d Wa r II . But the budgetary pressure s tha t bega n 
to gro w i n th e 1980 s brough t increasin g pressur e o n scientist s t o pic k 
and choos e concernin g whic h project s the y woul d suppor t befor e Con -
gress. A  ke y even t i n thi s proces s wa s a  198 8 speec h b y Fran k Press , 
president o f th e Nationa l Academ y o f Science s an d forme r hea d o f th e 
Office o f Scienc e and Technology Policy , in which h e explicitly calle d o n 
scientists to provide guidance t o politicians on researc h prioritie s s o tha t 
important wor k coul d b e protected a s budgets tightened. 25 

It wa s i n thi s environmen t tha t th e Huma n Genom e Initiativ e bega n 
to tak e shape . Moreover , th e initiativ e wa s subjec t t o a  ver y specifi c 
complaint withi n th e scientifi c community—i t wa s sai d t o represen t 
"big science" over "littl e science," a criticism that requires a  bit of expla -
nation. 

Whereas scientifi c researc h ma y onc e hav e bee n largel y th e provinc e 
of th e individua l o r smal l teams , th e twentiet h centur y ha s see n th e 
growth o f activitie s (suc h a s th e Manhatta n Projec t an d th e spac e pro -
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gram) tha t involv e hundreds , eve n thousands , o f peopl e an d vas t sum s 
of money . Th e classi c descriptio n an d analysi s o f thi s tren d i s Little 
Science, Big  Science  b y Dere k J . d e Soll a Price. 26 O f course , ther e i s a 
continuum betwee n larg e an d smal l projects , an d ther e i s n o reaso n 
science program s o f variou s size s canno t b e simultaneousl y funded , a s 
indeed the y ar e today . Bu t a t th e extrem e end s o f th e spectrum , under -
taking one gigantic project ma y in reality foreclose fundin g fo r hundred s 
of smalle r researc h grants , whil e bestowin g mone y o n a  wid e arra y o f 
small researc h program s ma y mak e i t impossibl e t o undertak e on e o r 
more big ones. 

The littl e science , big science controvers y ha s bee n largel y fough t ou t 
within th e scientifi c communit y itself . Fro m th e beginning , th e Huma n 
Genome Initiativ e ha s bee n attacke d b y som e scientists , particularl y 
younger ones , a s a  misguide d intrusio n o f bi g scienc e int o biomedica l 
research, a  field  tha t ha s bee n characterize d b y smal l initiative s headin g 
in many directions. 27 

A ke y supporte r o f thes e concern s i n th e earl y day s o f th e initiativ e 
was Ruth Kirschstein , directo r o f the National Institut e of Genera l Med -
ical Sciences , a  branc h o f th e Nationa l Institute s o f Healt h an d th e 
largest sourc e o f fund s i n th e worl d fo r small-scal e geneti c research. 28 

But the initiativ e wa s no t sidetracke d b y these concerns , in par t becaus e 
of th e importan t scientist s wh o supporte d it , an d i n par t becaus e i t wa s 
not bi g scienc e i n th e sam e wa y a s th e superconductin g supercollider . 
The initiativ e i s a  centralize d effort , bu t i t i s carrie d ou t i n numerou s 
laboratories aroun d th e country . Moreover , i t involves th e developmen t 
of automate d technologie s fo r mappin g th e gen e an d o f computerize d 
approaches t o informatio n problems , bot h o f whic h ar e technique s o f 
broad valu e t o biologist s doin g other , smalle r scal e researc h jobs. 29 I n 
the end , th e argument s fo r th e initiativ e carrie d th e da y withi n th e 
scientific community ; indeed , th e initiativ e ultimatel y wo n th e publi c 
support o f Rut h Kirschstein. 30 

So th e scientifi c community , a s i s typical , calle d th e shot s i n th e 
formation an d executio n o f thi s majo r researc h effort . O f course , a 
continued refrai n tha t helped keep the genome initiative politically palat -
able wa s th e promis e o f a  payof f dow n th e road , i n particula r a n 
"immense benefi t t o th e field  o f medicine." 31 Suc h claim s ar e certainl y 
plausible. But , a s always , thes e payoff s will  b e slowe r i n comin g an d 
more piecemea l tha n i t appear s whe n th e basi c researc h i s underway , 
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because i t i s her e tha t th e regulator y ga p inevitabl y come s in . Whe n 
science lead s t o technology—whe n biomedica l researc h lead s t o medi -
cine—the roa d i s not smooth . I n the case of th e Human Genom e Initia -
tive, th e medica l payoff s wil l b e slo w i n comin g an d controversial , an d 
even th e increase s i n ou r knowledg e abou t ourselve s will  lea d t o prob -
lems concerning personal privacy . 

Science Counselors  at  Work 

Before turnin g t o thes e difficulties , however , i t mus t b e note d tha t th e 
gap between scienc e and socia l impac t has been narrowed i n the genetics 
area, a t leas t a s compare d wit h ou r experienc e wit h nuclea r power . 
Indeed, th e nuclea r experienc e mad e a  difference . I n th e earl y 1970s , 
before ther e was any Human Genom e Initiative , DNA researcher s bega n 
to work i n th e relate d are a o f recombination . Scientist s bega n t o under -
stand tha t the y coul d alte r geneti c materia l an d creat e ne w biologica l 
entities. These scientist s themselves sa w th e possibility no t onl y of bette r 
medicines o r crops , bu t o f ne w disease s an d ne w threat s t o th e publi c 
safety. On e reaso n the y ha d thi s leve l o f concer n wa s thei r sens e tha t 
they wer e workin g i n th e shado w o f nuclea r powe r an d nuclea r bombs . 
Thus a s early as 197 1 cancer researche r Rober t Pollac k believe d tha t la x 
safety standard s i n laboratories doin g recombinan t DN A researc h pose d 
a "  'pre-Hiroshim a condition—I t woul d b e a  rea l disaste r i f on e o f th e 
agents no w bein g handle d i n researc h shoul d i n fac t b e a  rea l huma n 
cancer agent. ' " 3 2 I n 1974 , futur e Nobe l laureat e Davi d Baltimor e ex -
plained hi s concern s abou t biohazard s b y notin g tha t "w e al l gre w u p 
with th e questio n o f th e correctnes s o f usin g the atomi c bom b a s one of 
the grea t mora l dilemma s o f th e secon d par t o f th e twentiet h century . 
And I  don't thin k tha t an y o f u s are untouched b y that." 33 

The analog y betwee n atomi c bomb s an d recombinan t DN A i s hardly 
precise. The first  involved a  conscious decision b y government an d scien -
tific leader s t o buil d a  weapon o f war , an d a  subsequent decisio n b y th e 
president t o us e tha t weapon . B y contrast , th e mai n earl y concer n wit h 
genetic engineering was that a n acciden t migh t lead to tragedy; althoug h 
recombinant DN A researc h presumabl y coul d b e use d i n warfare , tha t 
was no t the concern Pollac k an d Baltimor e were addressing . 

In a  large r sense , however , th e nuclea r experienc e wa s relevant . I t 
pointed u p th e inevitabl e socia l consequence s whe n scienc e become s 
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technology an d i t dramatize d th e way s i n whic h thos e consequence s 
could b e negative. Moreover, th e debate over the civilian use s of nuclea r 
power, a  debat e tha t ha d alread y begu n b y th e 1970s , mad e clea r t o 
many scientist s an d other s tha t weapon s wer e no t th e onl y unwelcom e 
consequence of science . 

In th e recombinan t DN A field  thes e heightene d concern s ha d rea l 
results. For abou t seve n month s i n 197 4 an d 1975 , scientists themselve s 
observed a n internationa l moratoriu m o n certai n DN A research. 34 Sub -
sequently, th e scientifi c communit y drafte d voluntar y researc h safet y 
guidelines tha t becam e th e basi s o f late r governmen t regulations. 35 In 
helping t o shap e th e restriction s unde r whic h thei r ow n researc h woul d 
take place , scientist s acte d a s scienc e counselors , shorin g u p publi c ac -
ceptance of thei r work an d attempting to pave the way for greate r publi c 
use of technology . 

And thi s i s th e wa y i t wil l b e fo r geneti c engineerin g fro m no w on . 
Not a  moratoriu m b y an y means , bu t a  length y back-and-fort h proces s 
in the agencies , courts, and legislature s a s the new technology simultane -
ously adjust s t o and alter s existing rights and values . The resul t has been 
a smal l bu t growin g industr y buil t o n th e result s o f DN A research ; a 
promising field for som e investors, but no t an instantaneous boo m stem -
ming directly fro m th e work o f Watson an d Crick. 36 

Science counselor s hav e bee n a t wor k a s wel l wit h th e Huma n Ge -
nome Initiative , an d thus , her e too , w e ca n expec t stead y i f relativel y 
undramatic commercia l progress . I n 198 9 th e governmen t create d a 
working grou p o f scientist s an d other s o n th e ethical , legal , an d socia l 
issues related t o the initiative, and the government ha s continued t o fun d 
conferences an d studie s undertake n b y thi s group. 37 Thes e endeavor s 
have undoubtedl y illuminate d th e futur e t o som e extent . Bu t eve n ad -
vance warnin g canno t mak e th e roa d ahea d completel y smooth , a s th e 
following surve y of issues identified b y the working group makes clear. 38 

The Regulatory  Issues  Ahead:  Gene  Therapy  and  Privacy 

Consider first  th e matte r o f gen e therapy , th e mos t highl y publicize d 
benefit fro m compilin g geneti c information . A s ou r knowledg e o f th e 
human genom e ha s increased, ther e have been discoveries relating to th e 
genetic basi s o f disorder s suc h a s cysti c fibrosis,  Huntington' s disease , 
and amyotrophi c latera l sclerosi s (Lo u Gehrig' s disease) . These discover -
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ies ar e generall y accompanie d b y th e statemen t tha t geneti c engineerin g 
may someda y lea d t o therapies , eithe r fo r th e affecte d individua l o r fo r 
that person' s offspring. 39 Bu t th e ke y wor d her e i s "someday. " Ou r 
actual experienc e wit h gen e therap y suggest s tha t patienc e shoul d b e 
the watchword . 

The ke y figure  i n th e first  us e o f huma n gen e therap y wa s Dr . W . 
French Anderson , who conceptualized an d brought int o play a treatmen t 
at th e Nationa l Institute s o f Healt h fo r tw o childre n wit h sever e com -
bined immunodeficienc y (SOD). 40 Peopl e wit h SCI D ar e bor n wit h a 
genetic defec t tha t destroy s thei r immun e system s an d leave s the m vul -
nerable t o countles s infections . A t on e time , SCI D victim s wer e pu t i n 
plastic bubble s t o protec t the m fro m th e worl d aroun d them ; mor e 
recently, drug s an d othe r treatment s provide d som e relief . Dr . Ander -
son's approac h involve d removin g bloo d cell s fro m th e victims , usin g 
retroviruses t o inser t norma l gene s int o them , cultivatin g th e repaire d 
cells and the n reintroducin g the m int o the body . 

This procedur e avoide d th e mos t controversia l applicatio n o f gen e 
therapy becaus e i t di d no t involv e th e patient' s germlin e cells ; i n othe r 
words, th e change s i n th e patien t woul d no t b e passe d o n t o children . 
Still, whe n th e proposa l wa s formall y pu t forwar d i n 1990 , i t ha d t o 
undergo a n arduou s proces s o f review . Ther e was , afte r all , th e back -
ground debat e ove r geneti c engineering le d b y Jeremy Ri f kin, a s wel l a s 
the ordinar y concern s abou t th e risk s o f a  new treatment . Th e proposa l 
had t o b e approve d b y th e Recombinan t DN A Advisor y Committe e o f 
the Nationa l Institute s o f Health , a s wel l a s b y th e Foo d an d Dru g 
Administration. Dr . Anderson' s tes t receive d approva l an d ha s pro -
ceeded wit h encouragin g results . Othe r proposal s hav e sinc e receive d 
approval fro m th e same federa l agencies . 

Thus th e curren t situatio n wit h gen e therap y i s one wher e a  cautiou s 
case-by-case approac h i s i n plac e fo r a  lis t o f geneti c ailments . A s th e 
Human Genom e Initiativ e move s forward , ne w informatio n will  b e 
gained tha t wil l increas e th e lis t o f potentia l defect s subjec t t o gen e 
therapy. Bu t a s Dr. Anderson himsel f ha s explained, thi s type of therap y 
as presentl y practice d wil l hardl y revolutioniz e moder n medicine—i t 
simply i s too cumbersome t o reach fa r int o the lives of mos t people : 

How much impact will gene therapy have on medical practice in the future? No t 
a great deal so long as the technique is carried out as it is today, where cells are 
removed fro m patient , the desired gene is inserted, and the gene-corrected cell s 
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are returne d t o th e patient . Thi s procedur e i s to o dependen t o n specialize d 
technologies, i s to o expensive , an d require s to o muc h scientifi c an d medica l 
expertise t o b e use d extensivel y excep t i n majo r medica l centers . . . . [G]en e 
therapy wil l be applied to a broad rang e of diseases over the next several years, 
but onl y thousands , no t millions , o f patient s ar e treatabl e b y curren t tech -
niques.41 

Dr. Anderso n speculate s tha t gen e therap y will  becom e mor e wide -
spread whe n w e develop a  way to injec t vector s that wil l repair cell s into 
patients jus t as drugs lik e insulin ar e injected now , although h e cautions , 
as a  scienc e counselo r should , tha t "[ajlthoug h th e medica l potentia l i s 
bright, the possibility fo r misus e of genetic engineering technology loom s 
large, s o societ y mus t ensur e tha t gen e therap y i s use d onl y fo r th e 
treatment o f disease." 42 Thu s gen e therap y will  mov e forwar d slowly , 
given no t onl y th e comple x technolog y involved , bu t th e absenc e o f a 
societal consensu s o n wha t need s to b e repaired. Huntington' s diseas e i s 
an easy case , but extreme lack o f height , fo r example , is not . 

But wha t abou t th e benefit s th e Huma n Genom e Initiativ e wil l brin g 
apart fro m therapy ? Surel y ther e i s much t o b e gaine d i n simpl y know -
ing one' s ow n geneti c code , completel y apar t fro m th e questio n o f 
changing tha t code . The initiative holds ou t the possibility tha t someda y 
individuals will  b e abl e t o find  ou t thei r ow n susceptibilit y an d tha t 
of thei r childre n no t onl y t o ailment s lik e cysti c fibrosis,  bu t t o syn -
dromes lik e heart diseas e and certai n type s of cancer . Even i f we assum e 
there ar e environmenta l component s t o thes e illnesses , an d eve n i f w e 
assume ther e i s n o magi c geneti c therapy , surel y peopl e woul d wan t t o 
know wha t the y ar e facin g s o they can , t o th e exten t possible , take pre -
cautions. 

Actually, w e alread y hav e evidenc e tha t man y peopl e simpl y wil l no t 
want t o know . Conside r th e cas e o f Huntington' s disease , a  geneti c 
condition fo r which the symptoms do not become visible until the carrie r 
reaches middl e age . The symptom s ar e devastating , includin g dementia , 
a sever e los s o f physica l contro l ove r oneself , an d a  wastin g awa y a s 
dramatic a s tha t cause d b y cancer. 43 A t present , wit h Huntington' s 
disease bein g detectabl e bu t no t treatable , ove r hal f o f th e at-ris k adult s 
advised o f th e tes t fo r it s presenc e declin e t o tak e it. 44 Moreover , mos t 
geneticists will  no t tes t children a t al l for thi s ailment , given the possibil -
ity that the child, when grown, may not wish to know.45 I n general, with 
a variet y o f geneti c ailments , researcher s hav e foun d tha t revealin g th e 
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existence of th e ailmen t ca n caus e anxiety , depression, an d a  feeling tha t 
one has been stigmatized. 46 

Even thos e individual s wh o wan t t o kno w al l the y ca n abou t thei r 
own healt h prospect s ma y hesitat e befor e undergoin g geneti c screening . 
The reasons ar e not har d t o fathom . Firs t o f all , if your geneti c informa -
tion i s knowable , insuranc e companie s will  wan t t o kno w it . The y wil l 
want to charge higher premiums fo r thos e likely to get heart attacks tha n 
for thos e wh o ar e no t predispose d t o hear t disease . Mos t importantly , 
insurance companie s wil l no t wan t t o sel l thei r produc t a t al l t o peopl e 
who kno w a  lo t mor e tha n the y d o abou t thei r odd s o f gettin g sick . 
Insurance compan y representative s hav e quit e predictabl y an d quit e ap -
propriately bee n involve d i n th e discussion s t o dat e o f th e initiative . 
They an d other s hav e alread y begu n t o debat e whethe r geneti c testin g 
should b e required , allowed , o r forbidde n i n th e insuranc e worl d an d 
how al l of these issues intersect with questions relating to national healt h 
insurance. N o on e ca n presentl y predic t th e outcom e o f an y o f this , bu t 
clearly ther e ar e importan t reason s wh y societ y ma y wan t t o g o slowl y 
in gathering and disseminatin g genetic information . 

And insuranc e issue s ar e smal l compare d t o thos e surroundin g em -
ployment. Shoul d a n airlin e b e abl e t o loo k a t th e geneti c profil e o f a 
potential pilot ? Wha t abou t a  schoo l boar d intereste d i n whethe r a 
prospective teache r i s likel y t o contrac t cance r i n th e nex t te n years ? 
Here notion s o f individua l privac y an d autonom y will  militat e strongl y 
against those seekin g to gain geneti c information abou t others . Workin g 
out th e appropriat e boundarie s wil l tak e decade s o f legislatio n an d 
litigation. I n th e meantime , th e safes t cours e fo r man y individual s wil l 
be to avoid obtainin g information abou t themselves . 

So th e practica l impac t o f th e Huma n Genom e Initiative—th e tech -
nology tha t flow s fro m it—wil l no t quickl y reshap e society . Gene thera -
pies for disease s are likel y t o remai n rar e fo r decades , and thos e tha t ar e 
proposed wil l hav e to underg o year s o f testin g an d regulator y approval s 
before use . The initiativ e wil l yiel d informatio n tha t ca n lea d t o predic -
tions o f diseas e i f no t cure s fo r man y individuals , an d thi s informatio n 
will hav e a n impac t whe n peopl e pla n thei r career s an d thei r childbear -
ing decisions . Bu t eve n her e concern s abou t insuranc e an d employmen t 
will retar d th e acquisitio n an d disseminatio n o f informatio n a s ou r 
legal cultur e slowl y work s ou t a n accommodatio n betwee n privac y an d 
efficiency concerns . 

[1
36

.0
.1

11
.2

43
]  

 P
ro

je
ct

 M
U

S
E

 (
20

25
-0

1-
18

 2
0:

28
 G

M
T

)



1 2 8 •  TH E HUMA N GENOM E INITIATIV E 

Determinism and  Human  Values 

Yet th e Huma n Genom e Initiativ e alread y ha s ha d a n impac t o n ou r 
society. Fo r i f th e regulator y ga p mean s a  dela y i n technology , th e roa d 
between basi c researc h an d th e formatio n o f value s remain s wid e open . 
Stressing th e mos t dramati c implication s o f basi c researc h serve s th e 
funding goal s o f scienc e administrator s an d th e professiona l norm s o f 
popular journalists . Thu s th e mainstrea m medi a hav e alread y see n th e 
initiative a s openin g u p th e possibilitie s o f th e mos t dramati c sor t o f 
manipulation o f huma n nature . Time  magazin e headlined a  story on th e 
initiative, "Seekin g a  Godlik e Power : Scienc e Promise s t o Delive r th e 
Blueprint fo r Huma n Life." 47 Th e stor y referre d t o geneti c technolog y 
as giving humankind th e "awesom e ability, " indeed , the "almos t godlik e 
power t o improv e it s condition." 48 In  anothe r story , Time  tol d u s tha t 
genetic researc h wil l giv e u s "th e geneti c too l ki t fo r buildin g suc h 
intellectual trait s a s musica l talent , mathematica l geniu s and , abov e all , 
personality."49 A  book reviewe r i n Fortune  magazin e wa s n o les s mod -
est: "I n essence , geneti c engineerin g will  mak e humanit y mutable . .  . . 
Our great-grandchildre n ma y b e mor e lik e designe d artifact s tha n ran -
dom geneti c mixes like ourselves." 50 

There ar e more tha n a  few problem s wit h thes e formulations ; indee d 
most geneticist s recoi l fro m th e simplisti c determinis m tha t underlie s 
these ideas. 51 Even th e terminology i s misleading, because mos t popula r 
accounts see m t o assum e there wil l b e " a gene " fo r som e trait , when , i n 
fact, monogeni c disorder s ar e rare—mos t commo n geneti c disorder s 
involve the interaction o f several genes, often gene s on differen t chromo -
somes. More importantly , most traits, whether monogeni c or multigenic , 
are shape d b y bot h heredit y an d environment . Eve n whe n Mende l bre d 
tall pea s wit h tall , th e offsprin g woul d no t d o ver y wel l i f the y wer e 
tossed i n vat s o f acid . Al l w e ca n typicall y sa y i s tha t certai n trait s ar e 
likely t o b e inherite d i n a n appropriat e environment . Mos t huma n dis -
eases are genetically linked onl y in the sense that genes make us more o r 
less susceptible to them; whether we actually get them depend s on a  hos t 
of environmenta l factors . That i s why the periodic discoveries of a  "gen e 
for alcoholism " ar e misleading ; som e geneti c factor s ma y explai n wh y 
some peopl e drin k to o much , bu t man y othe r factors , includin g every -
thing fro m famil y structur e t o religiou s practice , play a  role in countles s 
cases.52 Thi s i s al l th e mor e tru e wit h personalit y traits , no t t o mentio n 
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complex idea s lik e "intelligence. " On e grou p o f scientist s an d poli -
cymakers conclude d tha t "[t]h e numbe r o f combination s tha t 100,00 0 
genes ca n for m interactin g wit h on e anothe r an d wit h th e environmen t 
is essentiall y infinite , s o w e d o no t no w forese e [th e Huma n Genom e 
Initiative], a t an y rate , leadin g t o fundamenta l change s i n wha t w e 
regard a s the nature o f the self." 53 

The notion tha t ou r knowledge o f the gene can lead to " a geneti c too l 
kit" t o remak e humanit y enjoy s currenc y i n par t becaus e i t play s int o 
deep-seated America n idea s abou t th e inevitabilit y an d desirabilit y o f 
progress—ideas tha t closel y fit  wit h scientifi c norms . American s hav e 
always tende d t o believ e tha t ou r conditio n ca n b e bettered , includin g 
the condition o f ourselves. In an earlie r era improving the human specie s 
was calle d eugenics , a n ide a wit h considerabl e influenc e i n thi s coun -
try.54 Indeed, i t is precisely the science counselors involved in the Huma n 
Genome Initiativ e wh o ar e tryin g t o perfor m th e importan t functio n o f 
calming dow n publi c expectation s abou t wha t genetic s ca n d o an d o f 
pointing u p som e o f th e danger s i n pushin g geneti c capabilitie s t o thei r 
limits. Afte r all , eve n i f a  trai t i s controllabl e b y geneti c manipulation , 
that hardl y mean s i t shoul d b e s o controlled . Curin g Huntington' s dis -
ease is one thing ; "curing " "shortness " i s another. A s one commentato r 
put it , a "counterattac k o f technically knowledgeable " voice s has tende d 
to subdue "th e new eugenics." 55 

Finally, a t th e deepes t level , the publi c debat e abou t geneti c explana -
tions o f huma n natur e reflect s th e extraordinar y impac t o f scientifi c 
models on th e formation o f ou r values . Keep in mind that , for many , the 
"moderate" positio n i s to tempe r geneti c theorie s wit h a  recognitio n o f 
the importanc e o f th e environmenta l facto r i n huma n behavior . Bu t 
even t o accep t a  comple x interactio n o f environmen t an d gene s a s a n 
explanation o f wha t i t i s to b e human i s to accep t wha t remain s deepl y 
problematic fro m nonscientifi c perspectives . Attributin g behavio r t o 
genes plu s environmen t i s stil l inherentl y deterministic . I t ma y mak e 
human behavio r har d t o predict , i t ma y mea n tha t certai n behavio r 
can onl y b e explaine d probabilisticall y o r a s th e resul t o f chance , 
but i t mean s tha t fre e choic e i s ou t o f th e picture . Fo r th e wor k o f 
scientists that i s certainly understandable , an d tha t work ha s illuminate d 
human action s alon g wit h th e action s o f planet s an d electrons . Bu t fo r 
humans th e possibilit y o f fre e will  remains , an d th e relate d idea s o f 
responsibility, praise , an d blam e remai n a s well . Th e publi c discours e 
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about wha t i t i s t o b e huma n shoul d no t b e restricte d t o th e scientifi c 
world view . 

From a  philosophical perspective , the Human Genom e Initiativ e add s 
little i f anythin g t o th e age-ol d debat e abou t fre e wil l an d determinism . 
It ha s alway s bee n possibl e t o imagin e physica l cause s fo r huma n ac -
tions, an d i t ha s alway s bee n possibl e t o argu e tha t nonetheles s ou r 
sensations o f freedo m an d choic e ar e rea l an d meaningful . Determinist s 
have ha d thei r champions , fro m Hobbe s t o Hume , a s hav e th e oppo -
nents o f determinism , fro m Aquina s t o Kan t t o th e present. 56 Lon g 
before th e Huma n Genom e Initiative , th e determinis t Rober t Feare y 
argued tha t "[m]an' s variegate d characte r an d wid e capacitie s hav e 
blinded u s t o th e fac t tha t h e i s i n fac t a s passiv e t o hi s creatio n an d 
development, an d henc e a s unaccountabl e fo r hi s actions , a s a n inani -
mate machine." 57 Lon g afte r th e implication s o f moder n genetic s be -
came clear , a  secular philosopher , Stuar t Hampshire , argue d tha t "[o]n e 
may sa y tha t th e sens e o f freedo m tha t me n undoubtedl y hav e i s t o b e 
identified wit h thei r powe r o f reflectio n an d wit h th e self-modifyin g 
power o f thought . Th e intuitio n tha t whe n w e ar e thinking o f ourselve s 
as thinkin g beings , w e ar e excludin g deterministi c explanation s o f ou r 
performances, ca n b e justified , s o fa r a t least." 58 An d thes e hardl y 
exhaust th e position s o f wha t remain s a  livel y are a o f philosophica l 
debate. Theologica l scholar s continu e t o analyz e th e idea s o f freedo m 
and responsibility , wit h som e contending , fo r example , that Christianit y 
holds a n individua l "responsibl e fo r hi s action s no t onl y t o secula r 
authorities an d hi s fellowman , bu t als o t o God," 59 wherea s a  secula r 
school o f though t calle d compatibilism maintain s tha t deterministi c cau -
sation i s no t incompatibl e wit h idea s o f responsibility . A s Michae l 
Moore ha s argued , whe n yo u sho w tha t glacier s cause d Lak e Michigan , 
you ar e not showin g tha t Lak e Michigan doe s not exist. 60 

Our publi c consideration o f who we are as humans shoul d b e open t o 
purely scientifi c perspectives , but i t should no t an d i t need no t be limited 
to thos e perspectives . Nothin g i n th e substanc e o f th e Huma n Genom e 
Initiative o r i n the structur e o f America n la w i s to th e contrary . There i s 
nothing i n ou r ba n o n establishe d religio n o r i n ou r settle d tradition s 
that prevent s discussio n o f th e secula r an d theologica l dimension s o f th e 
issue of fre e wil l in our classroom s a s well a s in our media . The pathwa y 
for scientifi c influenc e o n ou r valu e formatio n i s wid e open , bu t th e 
pathway fo r othe r influence s ca n b e just as inviting . 


