


 HORIZONS

Medical researchers are nearing a dream of every

physician since Hippocrates. Gene tests, performed

even before birth, will let people know what health risks

lie 10, 20, even 40 years ahead. The information could

help prevent many ilinesses before it’s too late

PREDICTING
DISEASES

B “Why me? I take care of myselfl.
Why am I sick?”

Why indeed? Why do some smokers
get lung cancer while others puff away
and live happily ever after? Why does
one man die of a heart attack in his early
40s while his brother gorges on marbled
steaks to no ill effect! Why do some
carriers of the AIDS virus develop the
full-blown disease while other infected
individuals remain free of symptoms?

If doctors knew the answers, they
could catch illnesses early, perhaps
even prevent them altogether. But until
recently, there was no way of knowing
whether you had inherited Uncle Bert’s
gene for emphysema or Grandma’s pre-
disposition to manic depression.

That’s all changing. With precision
undreamed of even five years ago, medi-
cal scientists are rapidly zeroing in on
the genes that influence, and occasional-
ly dictate, an individual’s health even
into old age. In just the last few years,
researchers have identified patterns of
genes that raise a person’s susceptibility
to heart attacks, emphysema, juvenile
diabetes, multiple sclerosis and certain
rare cancers. Since January, scientists
have found genes associated with Alz-
heimer’s disease, cleft palate and two
different types of manic depression.
Two weeks ago, British researchers an-
nounced they had identified a pattern of
inherited cell proteins that could ex-
plain why only some people exposed to
the AIDS virus get the disease. len days
later, a gene linked to schizophrenia
came to light. **What will the gene of the
week be?’ guips Dr. Brenda Conner, a
geneticist at the City of Hope National
Medical Center in Duarte, Calif.

Collaborative Research, a company
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in Bedford, Mass., that leads in develop-
Ing genetic tests, claims to be two years
away from a complete map of the 23
pairs of human chromosomes. It will let
scientists pinpoint all the genes associat-
ed with human illness, from obscure
metabolic disorders to big killers like
atherosclerosis or hardening of the ar-
teries. If people are alerted to the genet-
ic liabilities they and their chil-
dren carry, they can develop
healthy habits for life, or at least
be treated at the earliest possible
stage. “What we're working to-

T

ward is genetic counseling for ESFe

the common man,’” says Collab-
orative Research chairman and
founder Orrie Friedman.
Portent of a vision

Such research i1s certain to
lead to drug therapies that ad-
dress the underlying causes of
disease. In the distant future, it
may even be possible to correct a
handful of hereditary diseases by
genetic engineering—substituting a
healthy gene for a detective one.

Much must happen before even Fried-
man’s vision becomes a reality. Most of
the new genetic tests are still being evalu-
ated and improved, and the few available
are offered piecemeal. But in a portent of
things to come, Focus Technology of
Washington, D.C., is already incorpo-
rating genetic tests developed by com-
mercial and academic laboratories into
an innovative “wellness’” program for
1,000 employes at Chesapeake & Poto-
mac Telephone. Under the plan, com-
puters analyze detailed family histories
for volunteer participants. Then, the pa-
tient’s blood 1s subjected to 32 tests for 14
diseases, including cervical cancer, gum
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One way to describe the human body is
with a kind of contour map. But in the
dance of the chromosomes lies true artist-
ry. Each human chromosome like those
above is a double strand of thousands of
genes, strung like beads. The genes point
to the future—to sickness and to health

disease and diabetes. One test sets a
percentage risk that any particular wom-
an will develop breast cancer. Finally, a
“*health advocate’’ reviews the results
with the patient, who signs a "‘personal-
health action plan’’ describing preven-
tive steps he or she will take.

Most people will be getting genetic
profiles by the year 2000, predicts Mi-
chael McGinnis. director of the U S
Office of Disease Prevention and
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THE TEST-AND THE ILLNESS TOLL

Tests and total Americans affected—
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Health Promotion. Health care will im-
prove dramatically, he argues, because
knowing one’s risks will motivate life-
style changes far more powerfully than
warnings based on large groups of peo-
ple. ‘It is one thing to tell a smoker he
has a tenfold greater chance of getting
lung disease based on national statis-
tics,”” says McGinnis, ‘‘and quite an-
other thing to tell him he lacks the gene
for a lung-protective protein and will
almost certainly get emphysema.”

Sticky questions are bound to arise:
Could it be that knowing your medical
future—or your child’'s—might prove
more traumatic than beneficial? Could it
lead to a weeding-out of “‘unacceptable”
fetuses through abortion? Will high-risk
people be deprived of jobs or medical
insurance? As testing for the AIDS virus
has demonstrated, there are no absolute
answers and plenty of room for abuse.
With continuing publicity, the public
may also come to expect too much too
soon. Cautions Raymond White, a ge-
neticist at the University of Utah School
of Medicine: “We have a few more miles
to go before translating interesting find-
ings into practical significance.”

For starters, most of to-
day’s probes aren’t capable
of pinpointing a bad gene.
They can only detect se-
quences of healthy genes,
called markers, that are
usually found near a bad

one. Finding an abnormal
gene in such an indirect
way 1s expensive and time-

NOW AVAILABLE TOTAL CASES
® Adult polycystic kidney disease 500,000
® AAT deficiency (emphysema) 120,000
® Fragile X syndrome 100,000
= Sickle-cell anemia 65,000
= Duchenne muscular dystrophy 32,000
® Cystic fibrosis 30,000
® Huntington's disease 25,000
® Hemophilia 20,000
® Phenylketonuria 16,000
® Retinoblastoma (childhood eye cancer)10,000
ON THE HORIZON
®= Hypertension 58 million
® Dyslexia 15 million
® Hardening of arteries 6.7 million
® Cancer 5 million
® Manic depression 2 million
® AIDS carriers 1.5-4 million
® Schizophrenia 1.5 million
= Juvenile diabetes 1 million
= Familial Alzheimer’s 250,000
® Multiple sclerosis 250,000
®= Myotonic muscular dystrophy 100,000
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These listings don’t include carriers, which in some

cases dramatically increase the number.
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consuming. To determine
how the marker is inherit-
ed, researchers must study
many relatives, including
at least one suffering from
the disease. Getting results
can take weeks or months.
And because the marker
can be inherited without
the defective gene, findings
may be misleading.

Once improved tests al-
low scientists to home In
on a defective gene, much
of the uncertainty should
vanish. This could happen
by the mid-1990s. Testing
will be a one-step process,
and the probes are likely to
cut the cost of genetic
screening to a fraction of
its present price.

The finely targeted
probes will first be used to
screen fetuses and adult
carriers for illnesses caused
by a single gene, such as
cystic fibrosis. Some 3,000
disorders fall into this cate-

gory, but only a few—the ones that are
relatively common—have received 1n-
tense commercial attention. Besides cys-
tic fibrosis, there are Duchenne muscu-
lar dystrophy and adult polycystic
kidney disease, which accounts for one
auarter to one third of the cases ol
kidney failure in the United States.

Heart disease, mental iliness and
st e g 80 Egen BAeaeg
they usually involve many genes. How
these genes interact with smoking, diet
and other environmental influences is
also very poorly understood. Still,
progress has come more swiftly than
expected, and nowhere has it been
more impressive than for genes that
contribute to heart attacks.

e HEART DISEASE &

The last five vears have wilnessed a
revolution in piecing together the in-
herited causes of heart disease. The
first breakthrough came in 1983, when
Dr. Michael Brown and Dr. Joseph
Goldstein, geneticists at the University
of Texas Health Science Center in Dal-
las. identified several mutations in a

€ People will no longer be
able to say, ‘Why me?’ Instead,
they'll be having a say in
why not me?

Federal health official
Michael McGinnis

gene involved in the premature onset of
atherosclerosis. People with this genet-
ic defect cannot efficiently remove low-
density lipoproteins, or LDL’s—the
“‘bad” combination of cholesterol and
protein that contributes to heart disease.
About 1 in 500 individuals carries the
mutant gene. Such people are prone to
heart attacks in their 30s.

There 1s often no warning. ''1i's
known as the silent killer,”” says Gold-
stein, ‘‘because cholesterol builds up in
the arteries for years before any symp-
toms become apparent. Indeed, the first
symptom may be a heart attack.”

Brown and Goldstein’s discovery
earned them the 1985 Nobel Prize in
medicine, and their work has led to the
identification of at least a half-dozen
other genes with a role in heart disease.
At Tufts University in Boston, for exam-
ple, a team led by Dr. Ernest Schaefer
and José Ordovas recently found a dit-
ferent defective gene, one associated
with heart attacks that occur after age
40. The gene interferes with the body’s
ability to produce high-density lipopro-
teins, or HDL 's—the ‘“‘good’” lipopro-
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DISEASE PREDICTORS

CHAS CANCELLARE FOR LISNEWH

DYSLEXIA

There’s no gene
for laziness

Maureen Peterson, right,
Knows what it means to
be stigmatized. So do
—dward, her oldest son,
and Pammie, his daugh-
ter. All have dyslexia. ''|
dropped out of school
because the nuns made
me feel lazy and stupid,
says Mrs. Peterson. |
was brilliant at mathe-
matics, so everyone
thought | was falling be-
hind in reading because
of lack of effort.” Five
yvears ago, researchers
at the Mailman Center in
Miami found she has a
gene since tied to many
dyslexia cases. 'Once |
knew the reason, it was
easier to live with.”

using his forecasting talent to help indi-
viduals whose disease has already been
diagnosed. In particular, he has found
chromosome rearrangements in leuke-
mia and lymphoma cells that signal
whether a patient will go into remission
or, alternatively, die within a few
months. The ability to predict the likely
course of the disease will save lives by
permitting clinicians to decide whether
{1ie tallent hecds an . qogfediive or
milder treatment.

& AIDS &

Not everyone who carries the AIDS
virus i1s certain to get the disease. An
estimated 1.5 million to 4 million Amer-
icans have come into contact with the
AIDS virus bul remain tree ol syinn-
loms. Beish researcliers  have sl
learned that the vulnerability of an indi-
vidual, or of an entire ethnic group, to
the lethal virus depends at least in part
on genes. A team led by lesley-Jane
Eales of St. Mary's Hospital Medical
School in London looked at six varieties
of an inherited protein found on all
human cell surfaces. The researchers
concluded that one of the protein varia-
fions makes the people who carry it
highly resistant to AIDS, while another
makes them highly vulnerable. The oth-
er four variations fall in between.

The work may shed hght on why the
disease 1s spreading so rapidly among
heterosexuals in Central Africa. Blacks
from that region are nearly 10 times
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likeller than (aucasians (o carry the
““‘most susceptible’ protein. Even people
with the 'most resistant form of the
protein aren’t entirely safe from AIDS,
so the practical value of a test 1s unclear.
[.ab technicians and medical profession-
als who work with the virus could be
screened, says geneticist Stephen Daiger
of the University of Texas in Houston.
But he warns that information from the
test “might actually be dangerous to
those in high-risk groups, such as ho-
mosexuals, 1f it leads them to think they
are protected when in lact they arenot.’’

- MENTAL ILLNESS =

Emboldened by the discovery of genetic
markers for dyslexia, Alzheimer’s and
manic depression, unprecedented num-
bers of geneticists are now being drawn
to the study of mental and behavioral
disturbances.

At the annual meeting of the Ameri-
can Psychiatric Association this
month, researchers at the University of
British Columbia in Vancouver report-
ed finding a possible genetic marker for
schizophrenia. Other research groups

£ Our discovery Is great for
science—nbut on a personal level,

I'm no longer sure it's an
advantage to know these things?

Molecular biologist José Ordovas

are hot on the trail of genetic markers
for certain panic disorders that occur
even without stress. And evidence of
genetic underpinnings for alcoholism
could lead to susceptibility tests for
fecnairers. M4 et ine s saie B el
man of Collaborative Research, ‘‘and |
knew I was predisposed to alcoholism,
I wouldn't take my first drink.”

The practicality of such tests will de-
pend on whether genes are the main—
or even frequent—cause of mental dis-
turbances. Take Huntington’s and Alz-
heimer’s, two neurological disorders
that sirike Iate in life. "Hunlington's
disease 1s always caused by a gene, but
only [0 percent of Alzheimers cases
have been clearly traced to heredity,”
says James Gusella, director of the
Neurogenetics Laboratory at Massa-
chusetts General Hospital in Boston
and part of a team that discovered ge-
netic markers for the two diseases. He
believes that tests for predisposition to
Alzheimer’s will be Iimited to families
with a history of the disease. When
neredity plays a role. the disease 15
more likely to strike in the late 40s and
J0s than after age 60, when the major-
ity of cases occur.

It’s hard to spot early warning signs of
mental disease when a single diagnostic
label might be pinned to a multitude of
biochemical abnormalities. In one Penn-
sylvania Amish family with a history of
manic depression, for example, the cul-
prit gene was traced to chromosome 11.
By contrast, a gene on the female sex
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