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100 000 genes. Among them, in each one

of us, are a few that can be deadly.

Every person has a unique set of these

seven or eight lethal genes. They are

usually hidden, but in the wrong envi-
ronment or in combination with certain’
other genes they can express them-
selves in dangerous ways.

Some people, because their families

have been haunted by genetic illness for .
i generations, know, what type of lethal.

- genes they carry. But most of us have no
idea of the ways in which we are geneti-
cally defective.

The 21st century will change all that.
Soon, scientists hope, tests no more inva-
sive than a finger prick will revezl the
precise location and function of each of
our genes. The §3 billion. 15-vea Humarn
Genome Project, under the joint leader-
ship of the National Institutes of Health
and the Department of Energy, will
allow scientists to know exactly where s o e
- on our chromosomes each of our 100,000 genes res1des :
- In the not-so-distant future, we can expect to walk into
a physxcxan 3 ofﬁce for an annual physxcal and walk out
thh a blueprint of dur genetic inheritance = and with the
knowledge of the most likely cause of our own,death
%0 But do we really want to]
-the details of our genetic d&stmy especxally when it
involves diseases for which there is no care? Are we capable
of understanding the uncertainties inherent in this high-tech

simple: either yes, you have the defective gene and you'll get "
the disease; or no, you don’t and you won't. But most adult-

onset diseases involve several genes — scientists have

identified at least 17 genes responsible for just one aspect of

coronary heart disease — and the genes express themselves

only under certain conditions. A yes-or-no prediction is; for

most genetic conditions, all but impossible.

“As geneticists learn more about diabetes or hyperten- '
sion or cancer,” says Mancy S. Wexler, president of the
Hereditary Disease Foundation and chairman of the ethics
group of the Human Genome Project, “at some point they
will cross an important line, instead of saying, as they 6o
now, ‘Lung cancer runs in your family and you shouid be.
careful; physicians will be able to ask their patients, “Would *
you like to take a blood test to see if you are going to get lung

is working on a book about adoption.

20

fortunetelling? For a few geneucoondmons, test results are:

- Robin Marantz Henig is a Washingtorf 1 rnedxcal wnter. She-

your genes may

to ki!! you. But

do you rea!ly want

tor now"

;#»&’v

ancer?, Agd

~tion to make 1f we don't give pedplé some:
thing to do about it after telling them they
carry a deadly gene.”

Even if we did want to know our own
genetic destiny, would we want others to
know? Are our social institutions capa-
“'ble of dealing with the ambiguities of
genetic flaws, of the uncertainty of a
gene’s likelihood to express itself as full-
blown disease? Can institutions make
policies that allow for predisposition

prevent full access to schooling, health
care, emplovmient and the other rights
and privileges of society?

THE QUESTICNS RAISED BY THIS
new- power of preaicuon nover in the
background even ag gensticists begin
applying the tecnnology. Already, tney
can test adults for tne presence of a
handful of relatively rare genes —
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polycystic kidney disease (a gradual loss of kidney func-
_tion); polyposis (a precursor, of colon cancer), hemochro-
matosis (which could cause hver failure), and certain

- forms of cancer (rennoblastoma some leukemlas, and -
= small-cell ‘carcinoma of theiung) "?

~ The still-unanswered questions “faif’ mto two main

¥ categones says Dorothy Nelkin, professor of sociology at

" New York University and moderator of a conference on

i The New. Genetics and the Rxgh;to Privacy,” held Jast
month in Wasmngton. The {irst is wheiher knowiedge of

the information is itself potentially hazardous to the iadi-

vidual; the second, whether institutions will misuse that .

knowledge to foster their own dominance and control.
“The basic dilemma here,” Nelkin says, “is between
institutional survivability and individual rights.” -
Predictive tests for adults pose different problems
from those presented by prenatal iests, the genetic
screens most commonly used today, which inform future

paremts of a child’s chances of inheriting e cendition for

which the parent is a carrier — Tay-Sachs disease, sickie
ceil disease. cystic {ibrosis — or of inheriting a conditicn

‘lar dystrophy, hemophilia, beta-thalassemia, +* ¢~
But an adult genetic; test. tells you about your own

genetic destiny, That is why the first category of questions
. — whether we can bear to know — is so potent. - .

will hes difficujt transi-

’rather than predestination? Or will the -,
presence of a faulty gene be enough: to

; among them those that cause Hunting-.
_ton's disease (a progressive brain degenerauon), adult-

. from which a family member has already died — muscu-

1, for one, apparently cannot bear to know — mbugh




4. YEAys ago —

7 knowledge,. the- journaligt. iry)

ir 50-50 chance -

% else. The test will'not tell me

A4

" tance to knowing our own fu-

“:ix The! experience with. Hun-.

" "fogical disease a progressive

-, than 15 or 20 percent of the

prise. If you had asked me 10

was at risk for
dition — whether xnow]edge
was better than lack of

me would have answered, “Of
course.” But since then I have
learned that my father has
- adult polycystic kidney dis-
ease, a late-onsef degenera-
tive condition carried on a

single, dommagt gene I run a

gene myself.
each of my two® dauﬁhtvérs
runs a 50-50 chance of having
it, too.

A genetic test exists now to
tell me if I have the gene: But
1have not taken it; I no longer
value knowledge above all

if I will get sick in my 40’s, as
many polycystic kidney pa-
tients do, or stay well until

e’

if I found out that this was my
lethal gene, I would not be
able to act on the informa-
tion. No treatment exists to
prevent kidney failure . in
polycystic kidney panents,
and I have already made the
important life decisions,
about marriage and career
and family, that genetic tests
are supposed to inform. . . .

~“There’s 'a ceftdin” résis.

tures,” says Dr. Susan E. Fol-
stein, associate professor of

+H

psychiatry at the Johns Hop-
kins University Szhoo! ef !
Medicine in Balumore. “It's
something apour being hu- |
man I don't fully undersiand,
this unwillingness 0 know
the ways in which we are im-
perfect.”

“=, tington’s disease creening is.

oped, surveys of those atrisk
for Huntmgto X
up to 80 percent would take
" predictive test’s" Everyone “
with the gene, which is domi-
nant, will develop theneum-

and untreatable brain and
muscie degeneration with
" Ssymptoms that usually show
themselves in the 40’s. Cur-
rently there are about 25,000
Americans with Huntington’s
disease, and about 125,000 of
their children are at risk. As
with polycystic kidney dis-
ease, every child of a Hun-
tington’s disease patien: has
a 50-50 chance of mhermng
the gene.’ . :
But when the test became
available in 1986, no more

people- at risk actually

showed up to be screened.
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ned‘,k mcludmg fhose
wim found they carry the

psychoiogist and director of
they. Huntington's., Disease
Predictive Testing Project at
Hopkins, has compiled fol-
low-up statistics for 71 pa-
tients - screened. Nineteen
tested positive for the Hun-
tington’s gene marker; 41
tested negative and 11 had

, results that were incon
clisive:’ Among~ thosé ' with

says, there were no instances
of suicide and only one of se-
vere depression, and one
marital breakup. -

© *“I have a lot of faxth in hL-
manity, and I think people

‘will nse the genetic informa-

tion ‘we provide them in a
reasonable  way,” = says
Brandt’s colleague Dr. Haig

Genetics. “So far, they have.”
On the question of how much
knowledge individuals can
handle, he believes it’'s al-
ways better to know t.han not
to know.~ T

But Nancy Wexler of the
Hereditary Disease Founda-
tion is less sanguine. “If the
information is limiung, ener-

| vating, depressing, if it tears

at your self-esteem, if it gives
you nothing to do, it might be
better not to know,” she says.
This is surprising advice
ifrom a2 woman who has de-
voted her professional life to

| the search for the gene for

Huntington’s, the disease that
killed her mother and for
which she and her sister are
at risk. “A pregram in which
everybody automatically
gets screened for lots of ge-

netic conditions without tak-

ing into account the risks of

I Knowledge for particular i m-_
dividuals, is bad medicine,”
she says: The risk of know}- |-
edge is greatest in the time |

between the development of a
predictive test and the devel-
.opment of a treatment — the

‘very period in which Huntmg—'

ton’s disease is now caught.
She has even considered clos-
ing down the Huntington’s
testing program she runs at
Columbia University. until a
treatment is available.
From a societal point of
view, the true danger of ge-
netic tests is not that they
convey too much informa-
tien, but too little — and that
the information is far more
ambiguous than it first ap-
pears. "There is virtually no
genetic conditior. in which the
genes- alone determine out-
come,” says Dr. Paul R. Bill-
ings, director of the Clinic for

heha . been

positive test results, Brandt -

| Jr., director of |,
Hopkms s Cénter for Medical’|

esultsof

- genetictesting 7

are ambiguous:
‘genes-alone sz ;
do not

Inherxted Diseases, affiliated
with'" “Harvard  Medical
School. “Even in Huntington's
disease, there is rnuch uncer-

appears to have the gene, and
you can say that as far as we
know all whe have been
screened who have the gene
have gone on to develop Hun-
tington’s, But you still can’t
say anything about when the
disease will start, what will
be the course of the disease,
and what will be the relevant

| aspects of the iliness.”

But despite their imperfec
tions, genetic tests carry the
illusion of precision. Dr.
Laurence R. Tancredi, a psy-
chiatrist and lawyer who di-
rects the Health Law Pro-
gran: at the Usiversity of
Texas Heaith Science Center
I 1OUSLOL, Says ail types of
biological information — 1.Q.
tests, CT scans, hormone lev-
els — tend to look objective,

_inviolable, : incontrovertible,

especially to confused jurors
and harried judges with over-
-crowded™ court: schedules.
“That IS why admitting cer-

a cﬁmzﬁ%tltrxalsxssopower-
ful” 'he says. “And that is
what' makes genetic testing
especxal!y pernicious.” ..

* The danger will come when
imprecise tests are used as
though they can predict the
future, and when institutions
actually use them to con-
struct the future: when court
decisions are based on the
genetic profiles of the ac-
cused; when employers
refuse to hire or train indivic-
uals at high risk of dying in
their prime; when health-in-
surance companies insist on

- knowing the genetic profiles

of their potential subscribers
before paying for “pre-exist-
ing” genetic conditions; when

schools require a permanent -

geneic record to anticipate

,Which children will ¢

“eady exists Nearty & il
pie responded to a request by

" "soon” as: hisTauto-

behavioral " prob i
learning’ dtsablht:es.
. Genetic discri

Pau! Billings of Harvard for
anecdotes  about,

_ such_dis-
crimination. Almost Half mer“i

his criteria for inclusion in
his study. One involved a man
with a genetic trait for Char-
cot-Marie-Tooth * disease;* a
rare neurological condition
named after the three scien-

tists who identified «{"[hl_s.i .

neurological conditios
dominant or x‘ecesswe, and in
the dominant, severe form
the patient can get very weak
in the upper and lower ex-
tremities,” says Billings.
“But some people who carry
the trait don’t get sick with it,

and don’t even know they

have jt” - ¢ E
Although the man had nev-
er exhibited any symptoms of

. the full-blown disorder, as,
insuran

company discovered that he
carried the defective gene, it
canceled his policy. “He had
been driving perfectly well
for 20 years — no accidents,
no tickets,” says Billings. “In-
surability should be based on
objective clinical findings,
not on genetic tests. Say
someone is disabied only
when he is disabled, not when

“you measure a trait in his

DNA that might eventually
make him disabled.”

This man had joined the
“biologic underclass,” a term
used by Dorothv Nelkin and
Laurence Tancredi in their
new book “Dangerouz Diag-
nostics: The Social rover of
Biological Information.” “If
bioclogical tests are used to
conform people to rigid insti-
tutional norms,” they write,
“we risk reducing social tol-

erance for the variation in
human experience.” We-.risk+

increasing the number of

.] people defined as unemploy-.

able, uneducable or umnsur
able. We risk creatmg a bxo—
logic underclass.”
Genetic tests can also iden-
tify persons who-aré” most"
vuinerable to damage from
workplace toxins. Some com-
panies might use this infor-
mation to prohibit vulnerable
workers from certain jobs.
“Should companies be per-
mitted to select employees
according to their inherited
probability of contracting oc-
cupational iliness?” asks
Thomas H. Murray. director
of the Center for Biomedical

Ethics at Case Western Re-

servé University in Cleve:
land and a member of the
Human Genome Project ethi-

ics group. “Gr should we re-
| quire tnat

workplaces be

g “those “predisposed
to. occupauonal iliness? The
anaptmg workplaces

In 1983, the Congressional
9“ ce of Technology Assesg-
DYENt reported that 17 compa-
nies from among the nation’s
top 500 had used genetic tests
within the last 12 years, and
#nother 59 were considering *
the possibility. This was de-
spite the fact that at the time -

routine use in an occupation-
al setting.” A scheduled y

fearsome term “eugenics® -
the deliberate manipulation
of the gene pool with the ide
“Creatinig'a faster racs
when talking about where
such testing could lead us,

“We should not underesti-
mate the eugenic dangers
now,” says Nelkin. “}t is re-
ﬂected in the language of ge-
neticists when they tulk about’
pulluung the gene pool’ or
‘optimal genetic Strategies.””
1lis, she says, the durg side of
our tendency to believe’ m
“biological determinism* ag
an explanation for why we -
are who we are. Biological
tests that claim to pregict fu-
ture function, she says, give
institutions the onportenity to
Categorize people in Ganger-
ous and discriminatorv w ays.

“Ve will soon pe auie io
know a lot about each other,
dowr: to the most intimzate de-
tails,” says Jason Brandt of -
Hopkins, “We'll find nut.there”
‘are a lot of defective’ penpl
walking around, and we can, it
we want, decide who is al
to reproduce for tha i
ment of.soclety oo
"It hot ‘as farfetc
seems.” As Brandt.
many of the “conditions” tha
Wwill be uncovered through ges.
netic studies™ are~ by lifec®
threatening, but might nat it
into some societal scheme:
genetic dyslexia, for exam.
ple; genetic shyness; gznetic
arrogarnce; genetic left-hand-
edness. “We know thaf lefties
have shorter life expectan<
cies, which is relevant to in-
surance corpanies,” ke £avs.
“Do we want to eliminate alt
lefties prenatally? And if we
do, the few lefties wh are

!
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