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which of several possible gene variants oc-
curs on a given chromosome. The difficulty
arises because each cell contains two copies
of each chromosome, one from the mother
and one from the father. At any location
along the chromosome, geneticists can tell
whether the two chromosome copies are
identical—that is, whether they contain the
same chemical letter—or different. But
when the chromosomes differ—that is, con-
tain a SNP—the researchers can’t readily
tell which letter belongs on which chromo-
some. And the exact spelling of each chro-
mosome is essential information, because it
may change a gene into a disease-causing
form, says Housman.

Currently, explains Andrew Collins, a ge-
neticist at Southampton University in the
United Kingdom, researchers do family
studies to look for disease genes. If they
can’t find suitable families, they look at the
frequency with which different SNPs pop up
in many individuals and then resort to statis-
tical methods to infer the likely exact
spelling of each chromosome. But this pro-
cess is “prone to error,” he says.

The nanotube-based AFM may change
that by enabling researchers to forgo statis-
tics and observe the SNPs on a chromosome
directly. The researchers borrowed an idea
from the standard sequencing method,
which reveals the DNA’s four chemical let-
ters in living color by linking a different flu-
orescent dye molecule to each of them. But
here, instead of using a fluorescent signal,
the researchers added an oligonucleotide—a
short strand of DNA designed to bind to a
single complementary DNA fragment, in
this case one surrounding a known SNP lo-
cation. Each oligo was engineered to stick
only when the SNP harbored a particular ge-
netic letter—@G, for example. To this oligo
they hitched a reporter compound. As the
AFM marched along the atomic hills and
valleys of the DNA, when it hit the reporter
compound the researchers knew they had
found their G SNP. By adding several oligo-
reporter combinations, then simply reading
down a section of a gene of interest, they

could readily decipher whether a series of .

SNPs of interest were present on the same
chromosome. Says Collins: “That’s a very
useful thing to have.”

For now the Harvard researchers are
looking at DNA strands around 1000 genet-
ic letters long. That’s on the short side for
many geneticists trying to associate combina-
tions of SNPs with disease. But Lieber says
there’s no reason the technique shouldn’t
work with sequences perhaps as long as
100,000 letters. Furthermore, by borrowing
data-storage techniques, geneticists may be
able to create arrays of hundreds of AFM
tips working in parallel to carry out ultrafast
haplotyping. If so, says Robert Waterston, a
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geneticist who heads the genome sequenc-
ing center at Washington University in St.
Louis, Missouri, “[this] could be the start of
something impressive.”

—ROBERT F. SERVICE

Italian Scientists Seek
To Reverse Budget Cuts

PARIS—The closing session of the XIII In-
ternational AIDS Conference in Durban,
South Africa, next week will be a proud mo-
ment for Italy. That’s when Italian researcher
Stefano Vella becomes president of the In-
ternational AIDS Society (IAS), which orga-
nizes these biennial conferences. But even
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Reduced effort. New cuts continue down-
ward slide of AIDS funding.

as the Durban meeting highlights Italy’s
prominence in the AIDS community, the
Italian government is gutting the country’s
national AIDS program.

The cuts, for the 2000 fiscal year begin-
ning 1 July, mean a 36% reduction in fund-
ing for extramural grants from the current
year. They continue a trend begun in 1997
(see chart). Italian AIDS researchers have
known about the latest round of cuts for sev-
eral months. But it is only after the appoint-
ment in late April of a cancer researcher,
Umberto Veronesi, as Italy’s new health
minister and in the run-up to the Durban
meeting that they have begun to speak out
about their harmful effect.

“The national AIDS program is one of
Italy’s big success stories,” says Vella, who
directs the AIDS clinical research program
at the Istituto Superiore de Sanita (ISS) in
Rome, the agency that provides nearly all
extramural funds for AIDS research. “We
don’t want everything we have accom-
plished to be lost.” Their pleas have at-
tracted international support. “Italian sci-
entists are very important players in the
global AIDS research effort,” says Antho-

ny Fauci, director of the U.S. National In-
stitute of Allergy and Infectious Diseases
in Bethesda, Maryland.

The 13-year-old Italian AIDS program
first ran into trouble in 1997, when
then—health minister Rosy Bindi froze
AIDS funding for several months. The
freeze was part of a government reordering
of priorities that placed more emphasis on
applied research (Science, 11 April 1997, p.
191). When the dust settled, the $13.6 mil-
lion extramural program had been reduced
to just over $10 million. And the decline
has continued: The proposed budget for
200001 is only $6.3 million. “This will
have a major impact,” says AIDS re-
searcher Guido Poli of the San Raffaele
Scientific Institute in Milan, who depends
on ISS grants for about 80% of his lab’s
funding. “I will have to severely reduce
many of my current projects, and it will af-
fect our ability to pay young researchers
and to participate in meetings.”

Italian AIDS researchers are now hoping
that Veronesi, who replaced Bindi when a
new Italian government took office this
spring (Science, 5 May, p. 791), will be more
sympathetic to their cause. Now that Veronesi
has had time to get settled into his job, Vella
and his colleagues say they are hoping to
meet with the minister to discuss how to re-
verse the funding cuts. Veronesi was unavail-
able for comment.

If the cuts are not restored, the election of
an Italian as IAS president may turn out to
be a hollow reward. Says Fauci: “If [Italian
researchers] are unable to pursue their scien-
tific activities at full speed because of a lack
of resources, the entire global AIDS re-
search effort will suffer.”

Radio Galaxies Return
From the Dead

Even for deep-space objects, radio galaxies
are odd beasts—so odd that scientists have
trouble explaining why they exist at all.
Now astronomers in the Netherlands have
deepened the mystery by discovering that
some radio galaxies live twice.

The hallmark of a typical radio galaxy
is a double blaze of radio energy, which
erupts when thin jets of ionized matter
shooting in opposite directions slam into
intergalactic atoms at enormous speed, mil-
lions of light-years from the galactic core.
The origin of the jets is still unknown.
Most astronomers suspect that they stream

—~MICHAEL BALTER

~ from the poles of a whirling supermassive

black hole, which sucks in nearby gases
and spews part of them out again as plas-
ma. But just how the black hole’s engine
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