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Homing in on cause of bone tumours

A serendipitous discovery by re-
searchers at the University of British
Columbia’s Canadian Genetic Dis-
eases Network may bring scientists a
step closer to preventing hereditary
multiple exostoses (HME), a condi-
tion that causes about 15% of all
bone tumours in children.

Dr. Frank Tufaro and his col-
leagues searched about 100 000 hu-
man gene sequences and to their sur-
prise found that 1 gene that affected
the expression of cell surface mole-
cules — EXT1 — had already been
identified (Nature Genet 1998;19:110-
1). EXT1, a member of the EXT gene
family, produces a protein localized to
the rough endoplasmic reticulum. It is
essential for controlling cell surface

glycosaminoglycans (GAGS), which
in turn may influence the binding of
“Hedgehog proteins.” One variety of
these proteins, the “Indian hedgehog,”
is already known to be critical for reg-
ulating bone development in humans.
An absence of GAGS could therefore
alter bone growth. It appears that in-
activation of one EXT gene results in
formation of an exostosis — a benign
bone growth — while inactivation of
another EXT gene could result in ma-
lignant changes in bone cells.
“Nobody ever knew that there was
a link between the gene known to be
involved in tumour formation and
GAGS,” says Tufaro. The discovery is
significant because, of the 12 tumour-
suppressor genes discovered so far,

EXT1 is the first to be “found in that
pathway,” says Tufaro. Shortly after
Tufaro’s discovery was published,
EXT was also found to play a critical
role in development in the fruit fly by
binding to its hedgehog gene.

In humans, testing of DNA iso-
lated from surgically removed tu-
mours shows that GAGS are defec-
tive in tumours. Tufaro’s group is
now looking at what enzymatic
function the EXT1 gene plays and at
which growth factors are missing.
The disturbance of GAGS in other
kinds of tumours, such as brain and
colorectal tumours, “may be an es-
sential event,” says Tufaro. “If you
are missing it, you may get tu-
mours.” — © Heather Kent

Breakthrough in fighting flu

A new group of drugs, neuraminidase
inhibitors, is being heralded as the
tirst important discovery in anti-
influenza medications in 25 years.
Zanamivir, one of the new, selec-
tive neuraminidase inhibitors, has
shown promise in preventing and
treating influenza in a multinational
clinical trial (N Engl J Med 1997,
337:874-80).

“For physicians, this group of
drugs has the potential to advance
the management of influenza in indi-
viduals quite considerably,” says Dr.
Fred Aoki, professor of medicine at
the University of Manitoba and
principal Canadian investigator in
the clinical trial. “Zanamivir has the
potential to provide physicians and
their patients with something better
than symptom treatment provided
by, for example, Aspirin, aceta-
minophen and decongestants. It
likely will be better than amantadine,
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which is the only antiflu drug cur-
rently on the Canadian market.”

Unlike amantadine, which inhibits
only influenza A virus strains,
zanamivir inhibits both influenza A
and B. The new drug also appears to
be better tolerated than amantadine
and does not engender the emer-
gence of drug-resistant viruses, which
appear within 3 to 5 days with aman-
tadine, limiting its usefulness. “In ad-
dition to hastening recovery from in-
fluenza, zanamivir recipients visited
the doctor less often and were back at
work faster,” Aoki said.

Zanamivir is inhaled into the
lungs as a powder. A second neu-
raminidase inhibitor, taken as a
tablet, also has entered clinical trials.
“The neuraminidase inhibitors will
not be a substitute for vaccine,” Aoki
notes. “As such, they will likely have
a greater role in maintaining and
restoring individual health than in
public health. Finally, our enthusi-
asm must be tempered by the fact
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that few data are available on
whether zanamivir works in the
high-risk population with influenza,
such as those with heart disease, kid-
ney disease, diabetes, etc.”

The group of drugs to which
zanamivir belongs was developed as
a result of Australian research in
which computer techniques were
used to design molecules to block
the neuraminidase enzyme. Neu-
raminidase is known to be important
in the multiplication of the influenza
virus and the development of dis-
ease; it is also known that antibodies
against this enzyme help reduce the
severity of disease. The Australian
researchers crystallized the enzyme
and, using x-ray diffraction technol-
ogy, were able to manufacture mole-
cules to fit in the enzyme’s “pocket,”
thus blocking the enzyme and pre-
venting the virus from replicating
and causing disease. An application
to market zanamivir in Canada has
been filed. — © Jane Stewart



