Webster Cavenee of the Ludwig Institute
for Cancer Research in Montreal, who
with colleagues determined several years
ago that retinoblastomas resulted from
the absence of a normal copy of the gene,
says the current work may influence more
than just retinoblastoma research. While
much cancer research has focused on

cancer, his laboratory and others have
found many tumors that, like reti-
noblastoma, are linked to recessive genes
whose absence leads to cancer.

Says Cavenee, “I think the answers that
will come out of [the retinoblastoma
work] are going to be expandable to a
wide range of human cancers, and maybe

dominant genes whose presence causes most of them.” —J. Silberner
Muscular dystrophy gene cornered
After years of chasing down the exact  laboratories worldwide, Louis M.

location of the gene responsible for
Duchenne muscular dystrophy (DMD),
a devastating muscle-wasting disease
afflicting thousands of U.S. males, medi-
calresearchers have it cornered. A team
of six scientists from the Harvard Medi-
cal School in Boston report in the Oct.
16 NATURE that they now know about 10
percent of the DNA code associated
with this gene. If all goes well, they say,
they will decode the entire gene by the
end of next summer. The scientists then
will be able to predict what biological
molecules are missing or defective in
DMD patients, brightening the outlook
for developing effective treatments.

Researchers have known for decades
that among the 46 chromosomes in the
nuclei of human cells, the X chro-
mosome would be the one on which
they would find the DMD gene. DMD s a
sex-linked disease that affects half the
sons of the female carriers. While the
carriers themselves usually show no
symptoms because they have a second,
normal X chromosome, affected sons
rarely live beyond their early 20s.

But the X chromosome is like a city
with thousands of streets. To find the
street on which the genetic trouble spot
resides, scientists have used several
clues. By comparing DNA from normal
populations with DNA from DMD car-
riers and affected males, researchers
found genetic markers that are in the
vicinity of, and passed on with, the
DMD gene (SN: 9/7/85, p.151). These
markers are on the shorter of the X
chromosome'’s two short arms. Another
clue comes from microscope observa-
tions of the X chromosome of a boy suf-
fering from three X-linked diseases, in-
cluding Duchenne muscular dystrophy.
A chunk in the middle of the same chro-
mosomal arm was missing. Also, re-
search done at several laboratories
showed that all of the 13 women known
to suffer from the disease had “break-
points” in their second X chromosomes
in the same location, designated by ge-
neticists as Xp21 (SN: 11/10/84, p.293).

Still more evidence that Xp2l is the
correct genetic street comes from sin-
gle-stranded DNA probes that attach to
and flag only those RNA or DNA se-
quences that are complementary with
the probe. With the help of more than 20

Kunkel, leader of the Harvard research
team, was able to report in the July 3
NATURE that probes made from specific
DNA sequences within the Xp21 sector
do not attach to the X chromosomes
from a number of DMD-affected boys.
This means these boys are missing DNA
within that same sector of the X chro-
mosome.

Now the six Boston researchers re-
port for the first time about a tenth of
the exact street addresses on Xp2l1 that
together make up the DMD gene. They
found that the same probes used to de-
tect DNA deletions in DMD boys bind to
parts of specific RNA isolated from fetal
muscle tissue. The scientists are pres-
ently busy doing the laborious “door-to-
door” search of Xp2l to find more
probes that do the same. Anthony P
Monaco, one of the researchers, says
the RNA sequence probably codes for a
protein important in muscle structures
that are absent or defective in DMD.
Those DNA probes that bind with the
muscle-derived RNA will divulge the
addresses that make up the remaining
90 percent of the gene's code.

Monaco says that spelling out the en-
tire code should enable him and his col-
leagues to predict what protein the gene
codes for. Specifically how this achieve-
ment might bear on potential treat-
ments for muscular dystrophy is un-
known, he adds. First, researchers will
have to learn just how the protein fits
into the complex biochemical fiasco
that underlies muscular dystrophy.

But the more scientists know about
the molecular events that orchestrate
muscular dystrophy, the more ra-
tionally they can design therapies, says
Donald Wood, associate director of re-
search for the New York-based Mus-
cular Dystrophy Association of Amer-
ica, which helped fund the research. He
says the short-term possibility for treat-
ment would be to supply the muscle
cells of DMD patients with the specific
protein coded for by the gene. Wood
speculates that such a treatment might
halt the progress of the disease, which
otherwise would be invariable and re-
lentless. Farther down the road, he says,
it might even be possible to substitute a
normal gene for the one deficient in
DMD. — 1. Amato
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Pole’s ozone hole:
Who NOZE?

“We suspect that a chemical process is
fundamentally responsible for the forma-
tion of the [Antarctic ozone] hole,” said
atmospheric chemist Susan Solomon at
an Oct. 20 press conference beamed to
Washington, D.C., from McMurdo Station
in Antarctica. Solomon is the leader of the
National Ozone Expedition (NOZE),
which went to Antarctica in August to
study the stratospheric ozone hole that
has worsened each Antarctic spring dur-
ing the last decade (SN: 3/1/86, p.133).

NOZE researchers have not deter-
mined how the hole is created. But Sol-
omon says they have “strong evidence”
against two proposed theories that don’t
lean primarily on chemistry: a dynamic
model involving the upward movement of
ozone-poor air from the troposphere into
the stratosphere, and the “odd-nitrogen”
theory, which holds that the highly active
sun during the last solar cycle generated
large levels of ozone-destroying nitric ox-
ide (SN: 10/11/86, p.239).

Several scientists involved with these
two theories dispute the NOZE con-
clusion. Mark Schoeberl at NASA God-
dard Space Flight Center in Greenbelt,
Md., says that NOZE evidence, based on
only one station at the edge of the hole,
cannot be used to dismiss dynamic ver-
tical motion. Adds Richard Stolarski, also
at Goddard, “I don't believe the dynamic
theories are dead.”

Part of the evidence against the odd-
nitrogen idea, developed by Linwood B.
Callis at NASA Langley Research Center
in Hampton, Va., is that Antarctic nitro-
gen dioxide levels during the expedition
have been low — the lowest ever ob-
served in the world. Callis says low levels
are to be expected, since solar activity is
on the wane. “Their suggestion that the
solar cycle is not playing a role in this
thing is wrong,” he says. “And even if it is
not wrong, it’s certainly premature.”

NOZE measurements of 15 kinds of at-
mospheric molecules should help scien-
tists establish whether the hole is a result
of natural processes or of human activi-
ties such as the emission of chlo-
rofluorocarbons (CFCs). Some re-
searchers have worried that the chlorine
in CFCs, which are used in car air condi-
tioners and many industrial practices, is
destroying the ozone layer. The NOZE evi-
dence for chlorine theories is not over-
whelming: While the observed nitrogen
dioxide concentrations are consistent
with chlorine models, chlorine monoxide
levels are lower than some theories pre-
dict. Solomon, however, says this finding
doesn’t exonerate chlorine.

Whatever the hole’s cause, Solomon
says it is more complex than anyone had
imagined and “may well be something
not yet thought of.” —S. Weisburd
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