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W
hile ,h(:twentieth century waSshaped largely
by the spcctllcular breakthroughs in the
fidds of physics and chemistry, tbe twcnty-
first cenMY wi11bduoS to the biological$\";1-

cnces, Scientist$i!.roondthe world ate quickly decipheting
the genetic code of lili:.wllockin~ the tI)YStClj'of millionsof
years ofbiotogicaI evohltion on Earth. Globallifc science
companies, in turn, art beginning to exploit the new
advances in biology in a myriad of ways, laying the eco.
nomic fr9I1leworkfor the coming Biotech Century,

Genes are the rl!wrl~source(oJthe new economic ~h
and are already being used in a variety of business £ieJds~
indt.lding ~ricuJturc, a!'\imalhusb~11dty,energy.bioremedi.
atio!'!,building and pa<:kagil'lgmatedals, phal'ffiaceutieals,
and food and drink~to fashiQn a bio-industrial WQrld,

Nowhere is the m.'VIgen;:tic commerce likely to h>lvC~ hig-
gtr impaCt,h~)wevcr,..hanift hUn'I.1!l1I1ledicioe.For the un;t
time in history, scientific tools nre becoming availabJc to
manipulate the genctk instructions in humM cells.Human
gene screening and th~I'apy !'i.iscthe vet)' relilpossibility
that we might be able to ~mgine~ the genetic blueprints of

S our own spedes and begin to lcdirect the ft.1turc:course of
~ our biological evolution on Earth, The new gene splicing
~

I techniquc~ \"t'illmake it I;>Otemial1ypossible tQ transform
;:: individuab and futUre ~nel'ariQns itlto "workS (~f91":," COI1-

~ tinually updating and editing their DNA codes to eJ:1hanC(;

~ physicaland mentalhealth.Breakthl."oughsin genetictech-
8 nology are bringing tlS to the edge of a new eugenics era
~ with untold consequences for pr~sent OIl'ldfuture genc:ra-

~ tions and for civili~ationitself.
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rbi,~ article iJ adapt>/!djro!?11emn>' R4ktn'~' new bock, The

Biotech (:emury: HaInessir1g th(: Gene and Remaking the

World (fa,cherlPutnam, MIf~cb 1998). Mr, Ri/kin is president (1/

the Fl)utld.:ticn 011B.:vnami( Tr~t/(J.iin Wa.,birlgtQ/t D.C.

In less tban scven yeats, the global life science compa.
nies win bold patents on most of the 100,000 ~enes tbat
make up the human ra<:eas well as patent~ on the celllines,
ti~sues, and Ofsam of our species, giving them unprece-
dented power w dictate the terms by which we and fUtur~
~erlltion$ will live out lives. The conceI\tranon of power
in the gJobaJpharmaceutical industry has already reached
staggering pcor>ortions.The world's ten major pharmaceu-
tical companies currently control 47 perc~nt of the $197bil.
lion pharmaceutical n1arket. The implications of a n<.:W
niarket.drivm eugenics ar~ enormous and far reaching.
Indeed, c:ommcrcialeugenic$ could become the defining
socialdynamic of the new centUry.

:FRIENDLYEUGENICS

OV<:Tthe next ten ycat~, ml)lecubr biologists say th~
willlol:ate specific genes a$Socia~edwid\ several thQu-

sand genetic diseases, In the pa!:t,a pllt'cm'sgenetic histOlj'
provided some dues to generic inheritance, but there was
still no way to kt)owfor sure whether specificgenetic traits
would be p'.lSSedon. In the future, the guesswork win be
increasingly eliminated, posing a moral dilemma fQr
prospective parents, Parents will bive ~t their disposal an
increasingly ac:curate readout of their irldividual genetic
make-ups, iad will be able to predict the statistical prob.
nbiJity of II sp<:d6c genetic disordct being passed on to
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their children as a resull of Ihrit.biological union,
To ~void the emoti(mal ang\lish of stich dcdsiot1o,some;

young pc:ople are likely to opt for prevention and avoid
IMaying someoh/.! of the::wtong "g~nolype" f()r fear of
t>assingalong serious genetic disCilSCSto their offspring.
AJn:ady, part of the Or~hodox Jewish com.munity in the
United States hilS established II nationwide program to
screen a.l1youngJ,,'Wishmen and women for Tay-Sachsdis-
ease::,Every young Jew i.~e1'\couragedto take the test. The
results are made avail~ble in ao easily accessible database
to allowyoung eligiblemen 2Ildwomen to choose th~it
dat~¥ partners with gCl'10t~ in mind.

Some ethicists argue that such programs will
become far more commonplace::, placing a
"genetic stigma' on young peo.ple. There's
ample precedent for conCcrn.Researchers I

report that when sickle cell anemia wa~
screened for in Greece, neady 2':;petcent of ~
the population was fo'Utldto have the trait.
Feating stigmatization., many of the (;ardcr$
con<;t:aledtheit test results, believing that t:,ublic
exposure would seriously j(:()pardize thdr mar-
riage prospects,

When researchers at the Jonns Hopkins Medic::a!
Centet recently discovered a genetic alteratioi'lin one out of
every sixJews of Eastern European ancestry that doubles
tbeir risk of geUing colon cancer, many in the JC\vhh com-
munity began to eXpresstbtil' concern that we Jewish tmP-
Illationmight be singled out and made the object of
discrimination. The news of tll<: "Jewish ~ cancer gene came
00 top 'of othet dis<:overies !inking breast and ovarian c~n-

cer, cystic fibrosis, Yay.Sachs, Gaucncrs, a.nd Canavan's dis-

ease to Jewish blood Jines. Of course, scientists poiot out

that other gI'OUp$are likely to ha'te just as many genetic links
to specific diseases, but that the Je\1.'ish populatIon ha$
received the most attention to date because "tbey const1tUtt

a wdl defin~, ~asily idendt1.1bte i1f.\dclosely related cmnmu.

l1ity-exaccly the kind tlwt allows geneticists tl) start identi-
fying disease-<:ausing genes." Still, the explanatlQm; of the
researchers were nQt enou£h to calm an an,Qc,usJewi.<:bcom.

munity who began tQ vent their fc:eIil1gs publidy, Amy
Rutlcin, th~ director of American affairs for Hadllssah, the:

nation's largest Jewish membership organization, reportcd
that in the aftermath of the colon cancer di~'oveI)', the orga-

ni1lationhasbeen "~ceivingphoneca11sindiclltinga certain
amount of fear and (;ontusion. " RutkiA :said that "pcople ate
asking, is tOOmuch research focused on the:Jewish COt!1nl\1-

nicy <,oJ are we at risk of stigmatization?"
Health professionals WOtty about generic stigmatiz;ttion

wd especially the prospect ()f selecting potential mates
,asc:d on gcnotyping:, but arguc that it is stilt less onerous

han selective abortion 01' sentendng a ncwbol'O to prema-
u,c death or it life of chrof\ic or dcbiUtating illness. Not
urprising, there is increasing talk of government mandated
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genetic testing ()fcouples seeking marri!\ge licenses. Evt))
without a govcI'nmelHI'e"juircment,it's likelythat a grt1wing
n.l1nlbcr of potential ro.ari-iagepartners wiH want their
fuu,re partner screened before committing thcmsdvl::sto a
life-lol1,j;relationship

While gt'11eticscreeml1gis already hete::,human genetic:
eflgi!)e::e!'it1g-ge~ctherapy..:-is just Q,round the comer.
Geaetk m~nipulation ~ of tWokinds. In somatic thcl'apy,
interVentiontakes place only within nQn-8Cx(somatic)cells
and the genetic changes do 110ttrMsfe.riOtothe off5pl'ing.In

germ line therapy, genetic changes ;ue mide in tbe
sperm, egg or embryonic cells,and atc passed along

ro future generations, SOrrnlticgene surgety has
beet:)carried our in limited bUI~andiniclO1trials
fOt more than SeVe!1years.Germ line experi-
ments have been successfully carried oUt on
mammals for more than a decade and
rescatchets expect the first harnal')trials to Ix
conducted within the next severalyeats.

Despite years of favorable media ,ep')Its on
various somatic gene therapy experiments and

the high expectations voiced by the m.edicalcstJ4b-
lishment and the biotech industry, the l'e~uhshlwe,

thus far, been so disappointing that the NIH itself Wi\S
recc.nuyforced to acknowledge the fact and I$sue a solxr
warning to scientists conducting the experirucnts to stop
making promises that cannot be kept, In an extensive sur-
vey of all 106 dinkal trials of experimental gene therapies
conducted OVerthe past Hveycal~ involvingmotc than 597
patkmts, a panel of e:xpem convtned by the NIB tepol'ted
that ~dJnical efficacy has not bem defltlitive!y d<:mon-

mated at this t.imein any gea,; therapy protOcol, despite
anecootal daims ()f sucCtssful therapy." Even Dr. Lel'oy B.
Walters, 1\philosophy professor at Georgetowr.: Uni\Tc!'sity
Ilnd the chQirperson of the:NIH oversight c(lInrninee that
rlNic::wedand approved all of the clinical trials, remarked in
a moment of candor thllt he and the committee hi1.dnot

seen "any solid l-esultsyet" after yeats of experiments, Still,
many of ~hestaunchest Sl1ppol'tel'sof the new gene theta-
pies rc::mamcC)Dvincedthat t9,etechniques will bear ti-uita~
lTIethodologi~ and proced~s arc honed and new knowl-
edge of the workings of the genes be(:omemOt'eavailableto
I'tsearchers ~nd clinicians: j

Far more controversiJA1is the p!'Ospect of conducting
huml1ngerm line thetapy. Debate over genco(: manipula-
tion of humai, eggs, spelm, I\I1dembryonic cells ha~ !'I<ged

,~lr mOrethan fitt<:cnyears. In 1983, a cross-se;;tion of the
...!'nation's religious J<:aders and prorniJ1ent scientists

announced their (lppo~itionto such experiments, on eugen-
ics grounds, Iil!'ldutged a worJdwideban. (The coalition was
put togctha by The Fou.ndacionOnEconomic Ttends.)

Pr.og,lIlUminggenetic changes into the human germ
Haeto direct the evolutionary devel()pmc:ntof future gc:,ner.
atiOl15is tbe most radical hUlnan experiment ever con-




