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In to day’s world, ge ne tics con ju res up an array of ima ges. At
one ex tre me is the no tion of ge ne tic de ter mi nism, that ge nes
‘Rus, with the co ro llary that the dif fe ren ces among us will be
bio lo gi zed. The nigh tma re that of ten fo llows from this li ne of
thin king is that dis cri mi na tion —trea ting so me peo ple wor se than
ot hers— is ine vi ta ble, even though the se so cial con se quen ces do
not ne ces sa rily fo llow. At the ot her ex tre me, we ima gi ne en ginee -
ring our sel ves, our chil dren, and each ot her, per haps to crea te su -
per peo ple, or per haps —one ho pes inad ver tently— to crea te
mons ters. In my com ments to day, I do not plan to ad dress the is -
sues of en gi nee ring alt hough we can per haps talk about them in
the dis cus sion ses sion. What I do plan to fo cus on is dif fe ren ce
—in ge ne tic ma keup, in po wer, in as sets, in cul tu re— and less
fre quently dis cus sed si mi la rity and their im pact on the con duct
of ge ne tic re search.

One oft over loo ked truth is that we sha re 99.9% of our DNA
se quen ce. This fact has of ten been ci ted to sup port the so li da -
rity of hu ma nity. At the sa me ti me, of cour se, all in di vi duals,
ex cept iden ti cal twins, dif fer from each ot her and are ge ne ti -
cally uni que. A pri mary goal of ge ne tics re search is to un ders -
tand how the se dif fe ren ces among in di vi duals con tri bu te to
health and di sea se.
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We are only be gin ning to un ders tand the se dif fe ren ces, but
so me of the things we ha ve lear ned so far about the dis tri bu tion 
of ge ne tic va ria tion po ten tially ha ve tre men dous im pact on how 
we con duct re search. It would be ea sier to de sign re search if
one of two things we re true. If all va ria tion we re equally dis tri -
bu ted in all po pu la tions, it would not mat ter whe re one con duc -
ted re search, which would allow one to avoid many et hi cal di -
lem mas. But we know that this is not true. He mo glo bi no pat hies 
such as sic kle cell ane mia and the tha las se mias are mo re com -
mon in peo ple with an cestry from areas in which ma la ria was
his to ri cally en de mic. Cystic fi bro sis is mo re com mon in peo ple
of nort hern Eu ro pean an cestry. 

De sig ning re search would al so be ea sier if ge ne tic va ria tion
co rre la ted clo sely with cu rrent no tions of ra ce and eth ni city.
This is not true eit her. The di sea ses I just men tio ned can be
found in vir tually all po pu la tions, and most func tio nal va riants
are dis tri bu ted qui te broadly. A good exam ple can be seen in
the re cent pa per by Wil son, et al, in which they exa mi ned the
dis tri bu tion of va ria tions in cytoch ro me p450, a mo le cu le cri ti -
cal to the me ta bo lism of a wi de array of drugs as well as many
hor mo nes. So me va riants dif fer rat her wi dely, whi le ot hers are
mo re si mi lar, but no clear pat terns can be seen and no bright li -
nes can be drawn. 

Va ria tions in the or ga ni za tion of the hu man ge no me —the
to tal DNA com ple ment— al so co rre la te poorly with ra ce and
eth ni city. Be cau se hu mans are such a young spe cies, our DNA
tends to be in he ri ted as blocks, and not com ple tely ran domly.
Efforts are un der way to try to iden tify the se blocks, and the
evi den ce so far sug gests that the se blocks are lar gely but not
com ple tely sha red among all po pu la tion groups. This sli de
adap ted from a pa per last year by Ga briel et al is just one exam -
ple of what has been ob ser ved. So far, the evi den ce is li mi ted
but a ma jor in ter na tio nal ef fort is un der way to map the se
blocks or ha ploty pes. That ra ce and eth ni city are not po wer ful
pre dic tors of ge ne tic va ria tion is not par ti cu larly sur pri sing, es -
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pe cially if one re cog ni zes how much the se no tions chan ge over
ti me and de pen ding on pers pec ti ve.

The fact that hu ma nity is in the midd le —neit her ge ne ti cally
ho mo ge neous nor ge ne ti cally di vi ded along cu rrent so cial and
geo po li ti cal li nes— po ses enor mous cha llen ges for ge ne tics re -
search. It means that it is ne ces sary to con duct re search throug -
hout the world – loo king only in one or a few coun tries, even a
mel ting pot li ke the Uni ted Sta tes, will not re veal all the re is to
know about ge ne tic va ria tion. Indeed, many ar gue that jus ti ce
de mands that all peo ples be in clu ded in ge ne tics re search. This
point has been po wer fully ma de by the World Health Orga ni za -
tion in its re cent re port on ge no mics and world health. But con -
duc ting re search throug hout the world has enor mous con se -
quen ces. Coun tries vary enor mously in the cul tu ral be liefs and
prac ti ces, as sets, and po wer. Efforts are un der way to de ve lop
norms of in ter na tio nal re search, which re qui res iden tif ying in -
ter na tio nal hu man rights and trying to ba lan ce them with lo cal
va lues. This en dea vor po ses enor mous cha llen ges and is by no
means com ple te. In the dis cus sion that fo llows, I will iden tify
areas on which con sen sus seems to exist. The most cha llen ging
is sues su rround the dis tri bu tion of the bur dens and be ne fits of
re search. 

And the re are so me real bur dens of ge ne tic re search, mostly
ha ving to do with the im pli ca tions of ge ne tic in for ma tion. At
the most im me dia te le vel, lear ning about one’s ge ne tic ma keup
may af fect how one feels about one self. We all ha ve harm ful
ge ne tic traits, but the ones we know about can ma ke us feel
wor se and can af fect how we feel about our li fe plans for our
work and our fa mily li ves. We sha re ge ne tic in for ma tion with
our re la ti ves. You will not be sur pri sed, for exam ple, to know
that my chil dren are blond and fair skin ned. They al so are both
co lor blind as was my fat her, a trait I pas sed on. The se traits are 
tri vial, at least in the world in which my fa mily li ves, but ot her
traits are less de si ra ble, rai sing all kinds of ques tions for fa mi -
lies and for the cli ni cians who ca re for them. 
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Ge ne tic in for ma tion about an in di vi dual can al so af fect the
so cial group or groups of which he is a part, even though as we
ha ve al ready seen the re is of ten litt le bio lo gi cal ba sis for such
ge ne ra li za tions. In the Uni ted Sta tes, for exam ple, mem bers of
the Ashke na zi Je wish com mu nity ha ve of ten en ro lled in ge ne -
tics re search, in part be cau se of their be lief in the va lue of
scien ce and in part be cau se the re are a num ber of mu ta tions
that are mo re com mon among them as a re sult of foun der ef -
fects. In the la te 1990’s, ho we ver, so me of their mem bers be ca -
me con cer ned that the very suc cess of the scien ce was cau sing
them to be seen as unu sually un healthy, a per cep tion that was
em pi ri cally un foun ded. The fear of dis cri mi na tion, of being
trea ted less well than ot hers, has per va ded the de ba te about the
im pact of ge ne tic in for ma tion. So me ha ve ar gued that ge ne tic
dis cri mi na tion ra rely oc curs, but the re is plenty of evi den ce
over mi llen nia that hu man beings of ten see them sel ves as in -
trin si cally (read bio lo gi cally) bet ter than ot hers. The re is no
rea son to think that peo ple will not try to ex ploit real or per cei -
ved ge ne tic dif fe ren ces for their own be ne fit.

Dis cri mi na tion is not the only ad ver se im pact that peo ple
worry will co me from ge ne tics re search and the know led ge that 
re sults. Many in di vi duals and groups ha ve been very con cer ned 
that their bio lo gi cal he ri ta ge and even their very sel ves are
being sto len for the be ne fit of ot hers. The sour ces of the se fears 
are myriad, and in clu de ef forts by in ter na tio nal phar ma ceu ti cal
com pa nies to learn about the prac ti ces of in di ge nous health ca -
re pro vi ders and be liefs by so me that ta king a body part steals
part of the soul or pre vents rest af ter death. One of the most im -
por tant in fluen ces is the fai led Hu man Ge no me Di ver sity Pro -
ject, in which it was per cei ved that re sear chers from well-to-do
coun tries we re “he li cop te ring” in to iso la ted po pu la tions and
co llec ting DNA from the se peo ple be fo re they di sap pea red or
we re ad mi xed with the out si de world with no pros pect of be ne -
fit in re turn. The se per cep tions we re un foun ded at least in part
and did not re flect the true in ten tions of the or ga ni zers of the
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HGDP, but the sus pi cion of ge ne tics re search that re sul ted from 
this ex pe rien ce has to be ad dres sed in de sig ning any cu rrent
pro ject. 

So what steps need to be ta ken? The first is a com mit ment to
edu ca tion about ge ne tics, fo cu sed on two fun da men tal is sues.
One is what ge ne tics does and, per haps mo re im por tant, does
not mean for hu man health and func tion. Ge nes pro bably af fect 
every as pect of our li ves, but ra rely are they the only in fluen ce.
The im pact of any par ti cu lar ge ne can be in fluen ced by ot her
ge nes in the per son’s ge ne tic ma keup, the ge nes of ot her or ga -
nisms with which we in te ract, and the en vi ron ment very
broadly un ders tood. Many exam ples co me to mind, but the fact
that even so-ca lled sim ple sin gle ge ne di sor ders such as sic kle
cell ane mia af fect each per son dif fe rently is enough to ma ke the 
point. The se cond is sue is that un ders tan ding what ge nes do
does not ne ces sa rily lead di rectly to ef fec ti ve the rapy. He re as
well, sic kle cell ane mia is a good illus tra tion – the exact bio -
che mi cal and ge ne tic de fects ha ve been known for this di sor der 
for a half cen tury, but this know led ge has not allo wed physi -
cians eit her to cu re this di sea se or even mar kedly im pro ved its
out co me. I do not want to be pes si mis tic he re – the re ha ve been 
so me spec ta cu lar suc ces ses, of which Glee vec is cu rrently the
most fa mous – but rea lism is es sen tial.

This edu ca tion needs to be di rec ted broadly. The first au -
dien ce is the pu blic so they can ma ke in for med de ci sions about
their own par ti ci pa tion in re search and in tes ting and about pu -
blic po licy. This is an enor mous hurd le, par ti cu larly for groups
who lack even the words for ge ne tics and DNA. On the ot her
hand, I sus pect that all cul tu res ha ve con cepts of in he ri tan ce, of
traits being han ded down from one ge ne ra tion, con cepts that can
form the foun da tion for dis cus sion. Cli ni cians and in ves ti ga tors
al so need to know mo re about ge ne tics and its im pli ca tions. 

A num ber of steps need to be ta ken in the re search pro cess as 
well. To be gin with, pro to cols need to be de sig ned in a way
that mi ni mi zes the risk that ge ne tic in for ma tion ob tai ned in the
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re search con text will be dis clo sed inap pro pria tely. Two cri ti cal
con cepts he re are the least ne ces sary and the least iden ti fied da -
ta set. It is im por tant to li mit the abi lity of the in ves ti ga tor to
iden tify in di vi dual re search par ti ci pants. I fo cus on in ves ti ga -
tors he re be cau se they are the ones who most of ten tend to try
to re con tact re search par ti ci pants eit her to ob tain mo re in for ma -
tion, or mo re pro ble ma ti cally, to dis clo se re search re sults that
the par ti ci pants may not want to ha ve. A cri ti cal step in this
pro cess is li mi ting the amount of in for ma tion the in ves ti ga tor
has to that ne ces sary to con duct the re search be cau se it is so me -
ti mes qui te re mar ka ble how few pie ces of in for ma tion can iden -
tify a per son. For exam ple, the da ta set of fe ma le pe dia tri cians
and law yers in Ten nes see is one – me. Atten tion al so needs to
be paid to the se cu rity of the da ta. Two easy steps are kee ping
da ta only on com pu ters that are not lin ked to the in ter net and li -
mi ting ac cess to a small num ber of peo ple. 

After much dis cus sion around the world, the re is now ge ne -
ral agree ment that in for med con sent is nee ded for cu rrent ef -
forts to co llect DNA and me di cal in for ma tion for re search. Cri -
ti cal is sues that must be ad dres sed in clu de pos si ble fu tu re uses
of sam ples and in for ma tion, po li cies of pro vi ding (or usually
not pro vi ding) in di vi dua li zed re search re sults, and pri vacy pro -
tec tions. Grea ter de ba te su rrounds the need or ap pro pria te ness
of see king con sent to use al ready exis ting re cords and tis sue.
Obtai ning in for med con sent, whi le of ten cri ti cal, in no way vi -
tia tes the need for ri go rous re search de sign and ade qua te in for -
ma tion se cu rity.

One of the most cha llen ging is sues is the in crea sing im por -
tan ce of en ga ging with the com mu ni ties from which re search
par ti ci pants co me, a no tion that aro se in no small part out of the 
re cog ni tion of the risk of group harms. It is im por tant to ack -
now led ge that this is an evol ving area so that neit her the et hi cal 
jus ti fi ca tion nor the pro ce du ral re qui re ments are fully de fi ned.
Thus, it is not en ti rely clear what is meant by com mu nity, par ti -
cu larly when you mo ve be yond groups that eit her are iso la ted
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or ha ve a clear go ver nan ce struc tu re. It no net he less seems ap -
pro pria te to con si der the im pact on peo ple who may be vie wed
dif fe rently be cau se of re search con duc ted on ot hers with whom 
they are grou ped. Si mi larly, it is not clear what is meant by en -
ga ge ment or in vol ve ment. Does it mean de fe rring en ti rely to
the po li ti cal pro cess in which the de ci sion of the lea ders hip,
whet her des pots or de mo cra ti cally elec ted of fi cials, or is the re
room for in di vi dual de ci sion ma king, a po si tion that seems to
be re qui red by in ter na tio nal hu man rights? The se fun da men tal
is sues are not yet re sol ved, but so me goals ha ve no net he less
emer ged. The se in clu de lear ning about the con cerns of all
mem bers of the group, not just the lea ders. Typi cally, this re -
qui res de ter mi ning how the group is struc tu red and then trying
to de ve lop stra te gies to gi ve a voi ce to tho se who tend to si lent.
It al so means de ve lo ping res pon ses to the con cerns that are ex -
pres sed, pre fe rably wor king with the group to en su re that the
so lu tions are truly their own. Fi nally, it re qui res crea ting a me -
cha nism for on going feed back to and over sight by the group so
that they know what is being lear ned and ha ve a hand in sha -
ping its use. This no tion of on going en ga ge ment is scary be cau -
se ta king this pro cess se riously ine vi tably re qui res a lot of ti me
and ef fort and means that the in ves ti ga tor must gi ve up so me
con trol over the re search pro cess. One ma jor ad van ta ge of
well-do ne com mu nity en ga ge ment is that it avoids much of the
spec ter of “he li cop ter ge ne tics”.

All pro to cols need to re vie wed by an et hics re view com mit -
tee or ins ti tu tio nal re view board (IRB), which must be in de pen -
dent of the in ves ti ga tor. In in ter na tio nal re search, over sight
must oc cur at both the lo cal le vel as well as the ho me of re sear -
cher. The se com mit tees are res pon si ble for as ses sing the sound -
ness of the re search de sign in clu ding weig hing risks and be ne -
fits, the qua li fi ca tions of the in ves ti ga tor to con duct the
re search, the ade quacy of pro ce du ral and se cu rity pro vi sions,
and the ap pro pria te ness of the in for med con sent pro cess. They
al so must con duct on going over sight of the re search. This

GENETIC RESEARCH IN THE GLOBAL COMMUNITY 137

Esta obra forma parte del acervo de la Biblioteca Jurídica Virtual del Instituto de Investigaciones Jurídicas de la UNAM 
www.juridicas.unam.mx                https://biblio.juridicas.unam.mx/bjv 

DR © 2004. Universidad Nacional Autónoma de México - Instituto de Investigaciones Jurídicas

Libro completo en: https://goo.gl/U1fLEU



broad array of obli ga tions is cha llen ging to even the best-cons -
ti tu ted and ener ge tic IRB. As a re sult, the Insti tu te of Me di ci ne
in the Uni ted Sta tes re cently re com men ded the crea tion of se -
pa ra te com mit tees to as sess the sound ness of the re search de -
sign and to ma na ge con flicts of in te rest. Their re com men da -
tions can then in form the de li be ra tions of the IRB. He re as
well, furt her chan ges in the pro cess of et hi cal re view will su -
rely evol ve with the in crea sing scru tiny of re search, par ti cu -
larly in the in ter na tio nal con text.

Even with all this at ten tion to con sent, en ga ge ment, and
over sight, in ter na tio nal ge ne tics re search must al so ad dress the
ques tion of dis tri bu tion of be ne fits. A very real con cern is that
only rich coun tries will reap the be ne fits of the ge no mics re vo -
lu tion, pro bably in crea sing al ready exis ting dis pa ri ties bet ween 
rich and poor. One area in which this has emer ged is in the de ba -
te about pa ten ting ge ne tic in for ma tion. Many peo ple cha rac te ri ze 
pa ten ting DNA se quen ces as “bio pi racy.” The 1998 UNESCO
De cla ra tion on the Hu man Ge no me and Hu man Rights, which is 
cu rrently being re vi sed, sta tes that “the hu man ge no me in its
na tu ral sta te shall not gi ve ri se to fi nan cial gain.” Others, ho we -
ver, ar gue that pa tents are ne ces sary if the fruits of ge no mic
research are to be ma de avai la ble. Inte res tingly, many in ves ti ga -
tors around the world in vol ved in the hu man ge no me pro ject and 
the in ter na tio nal ha ploty pe map pro ject ha ve ta ken the strong
po si tion that hu man DNA se quen ce da ta should be in the pu blic 
do main. Even the US Pa tent and Tra de Offi ce in re cent years
has im po sed mo re strin gent re qui re ments be fo re it will grant
pa tents on DNA se quen ces. At the sa me ti me, re cent ef forts to
stan dar di ze pa tent pro tec tion around the world, most re cently
em bo died in the TRIPS (Tra de-re la ted Aspects of Inte llec tual
Pro perty Rights) Agree ment, ap pears to re qui re mo re ri go rous
en for ce ment of pa tents, no mat ter whe re ob tai ned. Whi le the
out co me of this strug gle over the pa ten ting of ge nes and their
pro ducts is un cer tain, it seems qui te li kely that sub stan tial pa -
ten ting will oc cur.
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This fact, which ine vi tably will in crea se the pri ce of pro -
ducts de ve lo ped with the se pa tents, cou pled with the al ready
exis ting ine qui ties in ac cess to new tech no lo gies and con cerns
about ex ploi ta tion, gi ves even grea ter ur gency to ad dres sing re -
search in re sour ce poor coun tries. A num ber of in ter na tio nal
bo dies ha ve ad dres sed this is sue and ha ve ge ne rally agreed on
at least the fo llo wing prin ci ples. One is the im por tan ce of at ten -
ding to cul tu ral and lan gua ge dif fe ren ces, a con cept deeply em -
bo died in the prac ti ce of com mu nity en ga ge ment. It is worth
men tio ning again the great dif fi cul ties of brid ging the se dif fe -
ren ces. Anot her is that the re search should ad dress a lo cal
health is sue. In many coun tries, this may mean fo cu sing on ge -
ne tic fac tors that con tri bu te to sus cep ti bi lity to in fec tious di sea -
ses. The re la ti ve im mu nity to HIV/AIDS con fe rred by the
CCR5 mu ta tion is a good exam ple. The goal of such re search is 
not ne ces sa rily to fi gu re out how to con fer ge ne tic im mu nity to
the se di sea ses but to gi ve in sights in to po ten tial tar gets for the -
ra peu tic drugs. 

A cri ti cal is sue is the need for lo cal be ne fit from re search
par ti ci pa tion. This can oc cur in a va riety of ways. Efforts to
crea te lo cal re search ca pa city can in crea se the li ke lihood that
lo cal health con cerns will be ad dres sed. Lo cal in ves ti ga tors
will be mo re know led gea ble and can act as a coun ter weight to
the in te rests of mul ti na tio nal cor po ra tions, which may be fo cu -
sed on pro blems in ot her parts of the world. But ca pa city buil -
ding need not be li mi ted to en han cing lo cal re search. In many
ins tan ces, mo re cri ti cal needs may in clu de the de ve lop ment of
ba sic in fras truc tu re. One of the most con ten tious is sues is whet -
her lo cal re search par ti ci pants and their com mu ni ties are en tit -
led to be ne fit from the par ti cu lar re search pro ject it self. So me
ha ve ur ged, for exam ple, that re search par ti ci pants should be
en tit led to re cei ve drugs that are found in pro to cols to be ef fi ca -
cious, per haps at re du ced or no cost and for var ying pe riods of
ti me. The Ethics Com mit tee of the Hu man Ge no me Orga ni za -
tion boldly re com men ded that “pro fit-ma king en ti ties de di ca te
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a per cen ta ge (e.g. 1%-3%) of their an nual net pro fit to healt hca re 
in fras truc tu re and/or to hu ma ni ta rian ef forts.” 

The no tions of be ne fit sha ring are em bo died in the De cla ra -
tion of Hel sin ki (2000), which sta tes that

– Me di cal re search is only jus ti fied if the re is a rea so na ble
li ke lihood that the po pu la tions in which the re search is ca -
rried out stand to be ne fit from the re sults of the re search.
(pa ra graph 19)

– At the con clu sion of the study, every pa tient en te red in to
the study should be as su red of ac cess to the best pro ven
proph ylac tic, diag nos tic and the ra peu tic met hods iden ti -
fied by the study. (pa ra graph 30)

Si mi lar lan gua ge is con tai ned in gui de li ne 10 in the most re -
cent Inter na tio nal Ethi cal Gui de li nes for Bio me di cal Re search
Invol ving Hu man Sub jects. 

This sur vey re veals that de li ve ring the be ne fits of ge ne tics
re search to all peo ple will re qui re truly co lla bo ra ti ve ef forts
that are at ten ti ve to lo cal and in ter na tio nal con cerns. 

In clo sing, let me say why I am par ti cu larly plea sed to be ta -
king part in this con fe ren ce. In my re search, I found litt le evi -
den ce of the voi ce of La tin Ame ri ca. Mo reo ver, it seems that
re la ti vely litt le ge ne tics re search is being con duc ted in this part
of the world. It is no ta ble that no po pu la tions in di ge nous to the
Wes tern He misp he re are in clu ded in the Inter na tio nal Ha ploty -
pe Map pro ject. (The CEPH, from Utah, are in ten ded to re pre -
sent nort hern Eu ro pe.) The se dis pa ri ties, per cei ved and real,
need to be rec ti fied, and you, with the ex per ti se in law, et hics,
and ge ne tics that exists in Me xi co as well as in Chi le and
Argen ti na, with your new ge no mics ins ti tu te, and in a country
with enor mous cul tu ral and po li ti cal di ver sity, are uni quely
poi sed to clo se the se gaps.
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Use ful Re sour ces:

Hum Gen, (www.hum gen.umon treal.ca) a very use ful re sour -
ce for et hi cal and le gal do cu ments 

UNESCO, De cla ra tion on the Hu man Ge no me and Hu man
Rights 1998 and cu rrently un der re vi sion.

World Heath Orga ni za tion, Ge no mics and World Health,
HUGO Ethics Com mit tee.
CIOMS, Inter na tio nal Ethi cal Gui de li nes for Bio me di cal Re -

search Invol ving Hu man Sub jects.
Nuf field Coun cil on Bioet hics.
Indi ge nous Peo ples Oppo si tion to the HGDP,
http://www.ipcb.org/re so lu tions/htmls/sum mary_
in dig_opp.html (6/15/03).
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