Laser gene-mapping yields clues in diabetes

As difficult as geneticists found it to
pinpoint the gene for Huntington’s dis-
ease and the gene for cystic fibrosis (SN:
7/10/93, p.20), those searches seem sim-
ple compared to the quests for the genetic
bases of more common disorders, such as
diabetes and schizophrenia. Several
genes and environmental factors seem to
play a role in the development of these
illnesses, making it difficult to tease out
specific causes.

A refinement of a gene-mapping tech-
nique now promises to simplify these
quests and has already enhanced the
understanding of type I, or insulin-de-
pendent, diabetes. “We have proved for
the first time that type I diabetes is a
polygenic disease,” says John A. Todd of
the University of Oxford in England.

Other studies had indicated thata form
of a gene responsible for an immune-
system molecule called HLA class ITand a
version of the insulin gene were impor-
tantin this disease. The new data confirm
HLA's key role — HLA genes account for

about 40 percent of an individual’s risk of
developing type I diabetes. The insulin
gene seems no more important than
about a dozen other genes, Todd said last
week at the Jackson Laboratory in Bar
Harbor, Maine, during the Short Course
in Medical and Experimental Mammalian
Genetics.

If these findings hold up, then testing
for this HLA gene may help identify
people at high risk of getting this disease,
he adds.

To home in on a gene, scientists first
identify ever smaller sections of the chro-
mosome on which it resides. For several
years, gene mappers have used DNA
signposts called microsatellite repeats as
markers to delineate these sections.

To streamline the analysis of these
markers, Todd’s group labeled 300 of
them with fluorescent dyes. These
markers divide the human genome into
sections of 20 million nucleotides. As the
labeled DNA sections migrate down a gel,
a laser detects each one’s color and sizes

Changing hepatitis C evades immune system

For the first time, researchers report
that the human body produces anti-
bodies against the hepatitis C virus.
However, the rapidly mutating virus can
outwit that line of defense to produce a
chronic infection of the liver. The new
findings hint at the difficulties in fashion-
ing a vaccine that will shield people from
multiple forms of this wily virus.

Patrizia Farci of the National Institute
of Allergy and Infectious Diseases in
Bethesda, Md., and her colleagues
wanted to see if they could shield chim-
panzees from the hepatitis C virus, a
microbe that can cause a chronic inflam-
mation of the liver.

Perhaps the least well known of the
viruses that trigger this disease, hepatitis
C can be spread through exposure to
infected blood or body fluids, sharing
needles with an infected person, and in
some cases, transplantation of an infec-
ted organ (SN: 8/17/91, p.103).

The researchers reasoned that anti-
bodies — proteins made by specialized
immune cells — would circulate in the
blood of an infected person. They there-
fore obtained plasma, the clear portion of
blood, from a volunteer who had become
infected with hepatitis C during a blood
transfusion in 1977. (Blood is now
screened for hepatitis C, and the risk of
contracting the disease through a blood
transfusion has declined.) The team also
had access to the strain of virus infecting
this patient during the acute phase of the
illness.

In one experiment, the researchers
injected a chimp with a strain of the
acute-phase hepatitis C virus and with
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plasma collected from the volunteer in
1979. In the Aug. 2 PROCEEDINGS OF THE
NATIONAL ACADEMY OF SCIENCES, team
members report that they blocked infec-
tion in this chimpanzee. Those findings
show that the plasma obtained from the
volunteer in 1979 contained antibodies
that successfully neutralized the early
form of the hepatitis C virus.

However, the researchers found they
could not guard against hepatitis when
they injected two other chimps with a
mixture of the same virus and plasma
taken from the recruit in 1990. At that
point, the volunteer had already devel-
oped a chronic form of the disease.
Scientists know that at least 50 percent of
people infected with hepatitis C go on to
suffer from this debilitating chronic dis-
ease, which can lead to liver cancer and
death.

The virus present in the patient’s blood
in 1977 appeared very different from the
virus recovered in 1990, the scientists
found. Genetic analysis revealed that a
section of the virus’ outer coat differed by
more than 28 percent between the 1977
strain and the 1990 strain.

These findings offer the reassuring
news that the human body appears to
manufacture protective antibodies
against hepatitis C, at least at first.

The worrisome news is that hepatitis C
appears to change so drastically that an
effective vaccine may require a broad
scope of action. Researchers will have to
design a vaccine to protect against the
early form of the hepatitis C virus as well
as the later forms, perhaps a very difficult
task. — K. A. Fackelmann
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it more accurately than a person could,
Todd explains. Then a computer stores
and analyzes the data, comparing an
individual’s genome to those of other
family members, Todd’s group reports in
the July NATURE GENETICS.

From these comparisons, the re-
searchers compiled a “suspect list” con-
sisting of all sections of DNA that show up
in diabetic children more often than
expected. When compared to lists gener-
ated from 100 families with diabetic mem-
bers, “you begin to find out which se-
quences are cropping up all the time,”
Todd says.

Eighteen suspect sections, not count-
ing those with the insulin and HLA class
II genes, appeared on multiple lists. The
team is checking the 18 against the ge-
netic makeup of another 100 diabetic
families.

The two sections evaluated so far do
appear in these families, Todd notes.
However, he expects that many of the 18
will prove uninvolved in diabetes and
that new suspects will crop up.

Using dyes, a laser, and automated data
analysis makes this mapping technique 10
times more efficient than existing ones,
Todd says. These refinements make prac-
tical whole-genome screens that evaluate
all of an individual’s chromosomes at
once. — E. Pennisi

Salts add tigh

tness
to DNA supercoils

Within the watery world of living cells,
DNA molecules do a tortuous dance. First
the chainlike strands wind themselves
into helices. Then they bend and twist
again, folding into gnarled supercoils.

Atfirst glance, each strand resembles a
tangled braid. In fact, the DNA supercoil
is a carefully articulated knot that ties
itself up according to rules governing its
geometry and electrical forces acting on
it from the liquid surroundings.

To understand more completely how
DNA supercoils and the forces that make
the strands writhe, Tamar Schlick, a
mathematician and Howard Hughes
Medical Institute researcher at New York
University, and her colleagues have de-
veloped a computer model that links knot
theory to biochemistry.

Addressing a meeting of the Society of
Industrial and Applied Mathematics in
San Diego last week, Schlick explained
that her computer simulations reveal the
influence of salt concentrations on the
tightness of DNA’s supercoils.

Because dissolved salts carry an elec-
trical charge, they can alter the shape of
certain molecules with which they come
in contact. Such behavior shows up
clearly in the computer simulation,
Schlick says.

While biochemists have known for
some time that salts cause DNA’s coils to
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tighten and loosen, they have lacked a
comprehensive theory to explain how
and why this happens.

Using a detailed computer model, says
Schlick, her group has demonstrated
clear differences in DNA shape and be-
havior depending on the amount of saltin
a simulated molecule’s environment. The
team also posits a mechanism for these
changes.

Examining how simulated DNA
strands, each with 1,000 base pairs, inter-
act with charged salt molecules at vary-
ing concentrations, the researchers
found that the energies, shape, and mo-
tion of supercoiled DNA all “change dra-
matically as a function of salt.” The DNA's
form became “highly compact, bent,
rigid, and interwound” as the amount of
nearby salts rose, while in the presence of
lesser amounts, the coils became “open,
loose, and flowing in shape.”

Moreover, the researchers found that
the amount of salts surrounding DNA
strongly affects the “buckling transition,”
in which aloop of DNA twists into a figure
eight. Indeed, Schlick noticed that by
raising the amount of salt, pieces of the
loop would “slither” past one another and
then undergo a “collapse,” crunching up
into a highly compressed form.

“These observations suggest a poten-
tial regulatory role for salts on DNA
processes,” Schlick says. In the presence

of a solution rich
in salts, the tightly
coiled molecule
“brings into con-
tact segments of
DNA that are far
away in the linear
sequence.” These
actions, she be-
lieves, could “po-
tentially play im-
portant regula-
tory roles in
[gene] transcrip-
tion and recom-
bination.”

The behavior of
DNA in the com-
puter model, adds
Schlick, shows a

Y

A computer simulation shows that, over
time, increasing concentrations of salt
can cause a loop of DNA to coil more
tightly.

striking similarity to results culled from
recent electron microscopy studies and
laboratory experiments. Yet “the struc-
tural information that can be extracted
from the simulations is far richer in detail
than that offered by low-resolution mea-
surements” in a laboratory, she asserts.

— R. Lipkin

Vitamin C helps cigarette-smoking hamsters

There’s good news for antioxidant sup-
porters: A new study in the Aug. 2 Pro-
CEEDINGS Of the NATIONAL ACADEMY of
SCIENCES shows that vitamin C protects
hamsters from some of the harmful ef-
fects of cigarette smoke.

Previous studies suggested that the
antioxidants vitamin C, vitamin E, and
the drug probucol offer a shield against
atherosclerosis — one smoking-induced
health problem — because of their ability
to disarm highly reactive free radicals in
the blood (SN: 8/26/89, p.133). Data from
two recent cancer prevention trials, how-
ever, have tarnished the image of antioxi-
dants as the body’s premier scavengers of
harmful free radicals (SN: 7/23/94, p.54).

Certain smoking-related diseases, in-
cluding atherosclerosis and emphysema,
share a common trait: aggregations of
leukocytes, or white blood cells, that
adhere to endothelium, the smooth tis-
sue that lines blood vessels.

Balz Frei of the Boston University
School of Medicine, a coauthor of the new
report, explains that “cigarette smoke is
full of oxidants and free radicals,” which
bombard healthy DNA, wreaking havoc
on normal cellular functions.

The researchers set out to see how
antioxidants “can counteract cigarette-
smoke-induced leukocyte activation-ad-
hesion in the hamster.” They discovered
that water-soluble vitamin C, given as
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part of the diet or intravenously, signifi-
cantly reduced white cell adhesion. Fat-
soluble vitamin E and probucol had no
effect on adhesion.

According to Frei, the mechanism of
how cigarette smoke induces leukocyte
adhesion is not well understood, though
it “seems to involve a water-soluble free
radical, most probably superoxide.” A fat-
soluble antioxidant like vitamin E may
not come in contact with superoxide and
therefore would not be able to detoxify
this free radical.

The researchers also found that vita-
min C injected just 5 minutes prior to
cigarette-smoke exposure offered protec-
tion, suggesting, the authors write, “that
vitamin C does not need to be incorpo-
rated into the cells in order to be effec-
tive.”

William A. Pryor at Louisiana State
University in Baton Rouge says he
“wouldn’t have predicted” vitamin E’s
lack of effect in these animals. Even so,
both Pryor and Frei believe that antioxi-
dants, including vitamin E, provide dis-
ease protection.

What’s most important about this
study, Pryor says, is the suggestion of “a
biological plausibility, a mechanism” to
explain how antioxidants might work to
prevent leukocyte adhesion. “I think this
is an important paper, really provocative,
very intriguing.” — G. Marino
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Cancer: Pare protein
to spare the kidneys

As lethal malignancies go, kidney can-
cer does not make the Top 10 list. Even in
incidence, it ranks about 12th in the
United States, below such cancers as
uterine, ovarian, oral, bladder, mela-
noma, and pancreatic. However, over the
past 25 years, cases of kidney cancer have
been climbing steadily — by about 2
percent annually. This year, it's expected
to strike more than 27,600 individuals in
the United States and to claim some
11,300 lives.

A new study now suggests that a pen-
chant for protein may be fueling the
cancer’s ascent.

Over the years, few clear-cut risk fac-
tors other than cigarette smoking and
obesity have emerged for kidney cancer.
However, several previous studies have
suggested that eating patterns —
principally, diets high in animal fat, meat,
and milk —might be linked to the disease.
Hoping to resolve the role of diet, Wong-
Ho Chow of the National Cancer Institute
in Bethesda, Md., and his coworkers
administered a detailed questionnaire to
690 kidney cancer patients in Minnesota
(or their next of kin) and to 707 demo-
graphically matched, cancerfree volun-
teers.

In the Aug. 3 JOURNAL OF THE NATIONAL
CANCER INSTITUTE, Chow’s team reports
that after accounting for each subject’s
age, sex, smoking, weight, and average
calorie intake, only diets high in protein—
from all sources, including plants —
increased an individual’s risk of develop-
ing kidney cancer.

The researchers divided their study
population into four groups, or quartiles,
on the basis of how much of any analyzed
nutrient each subject consumed. Those
in the highest quartile of total protein
consumption faced almost twice the kid-
ney cancer risk of those in the lowest
quartile. What’s more, the increase in risk
with protein consumption occurred in-
dependent of calories, the researchers
observe — “particularly when caloric
consumption was above the median in-
take.”

The absence of any elevation in risk
with increased consumption of fat or
carbohydrates suggests that kidney can-
cer is not spurred simply by the number
of calories in a diet.

Linda D. Youngman, a nutritional bio-
chemist with the Imperial Cancer Re-
search Fund in Oxford, England, says the
new findings don't surprise her. She has
observed that kidney cancer is one of
many malignancies whose incidence di-
minishes dramatically in rodents that she
raises on very-low-protein diets.

Data from her studies suggest that such
anticancer effects may trace to the ability
of low-protein diets to reduce the assault
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