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Lurking deep within our
chromosomes are markers of our destiny. And
only Jorge Yunis can spot them

BY KATHL

Geneticist Jorge Yunis
has turned his lab coat
into the mantle of a
soothsayer. Donate a ta-
blespoon of blood for his
genetic physical and the
University of Minnesota
medical researcher will
be able to tell you a great
deal about your past and
future—perhaps more
than you want to know.
He ll tell you, for example,
how bits and pieces of
the chromosomes of your
apelike ancestors were
reshutfled over evolution
to produce you. From the
beaded pattern of dark
and light on individual
chromosomes, he can
also spot subtle genetic
defects that can lead to
mental retardation, infer-
tility, and even social dis-
orders. He Is presently
refining a cancer test that
healthy people might
someday be able tq take
to get a better idea of their
susceptibility to different
types of the disease.
Yunis has been reluc-
tant 1o look at his own
chromosomes, and the
test isn't yet available to
the general public. “l've
got good genes, he says
cavalierly. But those
who are nearest and
dearest to him rarely es-
cape examination.
"When Jorge and |
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were first married,’ re-
calls his wife, Mary, over
dinner one night, ‘he re-
quested a blood sample.
But | never did find out the
results.

‘Well?" Everyone at the
table looks anxiously to
her husband.

‘| took out more life in-
surance for her,’' he says.

“Werent you afraid of
what you might find out?”
| ask them.

"No, Mary answers.
“lhere's cancer in my
family, so | already have
a good I1dea of what my
genetic Achilles heel
might be.”

Colleague Bill Hoff-
man, another friend who
had been Invited to din-
ner, adds, '| donated
blood for one study.”

“That was my monkey
paper,” Yunis interjects.

"What did he find out?’’
the group asks.

‘| have no Y chromo-

some, Hoffman says. ‘It
was quite a blow to my
manhood.”

‘| didn't say you had no
Y chromosome,’ Yunis
insists. "l just said that it
was small and was likely
to float away. "

Yunis s genetic fore-
casis dare nol always
guaranteed to please, but
for the bold of heart, they
suggest a scientific ra-
tionale for preventive
measures that could ex-
tend life spans and im-
prove the odds of pro-
ducing healthy offspring.
Already his research has
Sspawned numerous ap-
plications. For scholars of
natural history, it has
opened up a pathway for
retracing the footprints of
evolution. For the for-
ward-looking clinician, his
WOrK has paved the way
for a new test to deter-
mine how long cancer
patients are likely to live—
and therefore the best
therapy to offer them. Yu-
nis has identified a di-
etary substance—folic
acid—that might help to
prevent cancer by pro-
(fecime our elnomo.
somes from damaging
agents. And the Colom-
bian-born physician has
pushed the frontiers of
prenatal diagnosis so far
that he has become In-
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from six feet away, Yunis says.

Ine big drop yielded a bonanza of bands.
Where the old technique showed only one
pand, as many as five subbands were now
visible. With gravity on his side, Yunis could
detect a remarkable 4,000 bands per 46
chromosomes in each human cell—or more
than four times the number previously dis-
cernible. And today, by switching to an elec-
tron microscope and making further refine-
ments, he I1s almost up to the 10,000-band
mark. It Is estimated that there are about
sixty thousand genes carried on the human
chromosomes,  Yunis says. ‘That means that
there Is an average of approximately six
genes per band.

Almost overnight Yunis's forceful tactics
had cancer cells divulging their darkest, in-
nermost secrets. In 1980, he says, only
fifty percent of cancers were thought to in-
volve chromosome defects. But with our
high-resolution chromosomal analysis, it
soon became apparent that virtually all can-
cers—tnhat Is to say, some ninety-seven per-
cent—involved one chromosomal aberra-
tion or another.’

Yunis risked his professional reputation by
proclaiming that chromosomal defects were
not a side eftect of the cancerous process
but a cause. "In hindsight, our assertion may
nol seem so daring, Yunis says. Butal the
time, we were really out on a limb.”

Yunis observed that cancers of the blood
and lymph glands often involved transloca-

tions: One chromosome swaps pieces with
another. In contrast, solid tumors—cancers
of the lung, colon, and eye—usually in-
volved deletions, in which bands or even
large parts of a chromosome are lost. Even
more important. Yunis found that certain
chromosomal alterations could be powerful
clues to how long the patient would live.

Yunis cites acute nonlymphocytic leuke-
mia—a common blood cancer—as an ex-
ample. Pathologists can distinguish only
among six different types of leukemia based
on the outward appearance of the cancer
cells. Cancers that look alike, however, do
not always behave alike—one may prove
relatively slow growing and another very ag-
gressive. As Yunis learned, chromosomal
rearrangements are a much more reliable
measure of how serious the disease will be.

For example, if a patient’s cancerous cells
have an upside-down segment on the six-
teenth-largest chromosome, chances of
survival are excellent: The patient is likely to
go Into complete remission. Patients with an
extra copy of the eighth-largest chromo-
some have a fair prognosis: Average sur-
vival is ten months. Multiple chromosomal
defects foretell the bleakest outlook. The pa-
tient is likely to die within ten weeks.

An accurate prognosis is crucial to doc-
tors faced with difficult therapeutic choices.
Leukemia victims with a short time to live,
Yunis points out, stand the most to gain from
experimental treatments. On the other hand,

patients with more moderate conditions are
better candidates for bone-marrow trans-
plants because they are likely to live long
enough to benefit from the procedure. Fi-
nally, patients with excellent prognoses can
continue with standard chemotherapy.

By matching the therapy to the disease,
chromosome analysis promises to be an in-
dispensable asset in prolonging survival, as
well as sparing patients unnecessarily ag-
gressive treatments. 'Within two years,” Yu-
nis predicts, "the test will be used routinely
In the diagnosis and treatment of leukemias
and lymphomas-—and probably many more
cancers after that.’

In the meantime, Yunis is turning his fore-
casting talent to the task of identifying healthy
individuals prone to cancer. He has recently
discovered some 51 “fragile sites’ on hu-
man chromosomes—specific areas vulner-
able to attack by chemical carcinogens, ra-
diation, certain viruses, and other as-yet-
unidentitied cancer-causing agents. Chro-
mosomes tend to break and rearrange
themselves at these weak points, setting the
stage for the malignant transformation

“‘More studies have to be done to verify
the link, Yunis says, "but twenty-six fragile
sites are already known to lie at or very close
to the break points identified in leukemias.
lymphomas, and solid tumors.”

Yunis first made the connection between
cancer and fragile sites when he analyzed

healthy cells taken from leukemia victims. In
CONTINUED ON PAGE 94
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