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with long-duration and well-spaced sounds—
either nonspeech sounds or speech compo-
nents that had been modified so even the
language-impaired children could easily dis-
tinguish them. The children improved at the
games, and as they did, the games got harder,
the sounds becoming shorter in duration and
spaced more closely in time. The control
group played computer games that exercised
the children’s memory and eye-hand coordi-
nation, but did not specifically hone their
listening skills.

At the end of 4 weeks of training, a battery
of language tests showed improvement in
both groups. But the experimental group did
significantly better, gaining 1 to 2 years’ worth
of language ability during the 4-week train-
ing period. Much of the improvement was
maintained when the children were tested
again 6 weeks after the end of the training.

University of Washington speech re-
searcher Patricia Kuhl calls it “remarkable”
that “after training on the stretched speech,
the children generalized to normal speech.”
That suggests that the training didn’t just
supply the children with specialized tricks for
performing on particular exercises, but actually
improved their understanding of language.

The results so far suggest that the training
can help the 5% to 8% of children with defi-
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cits in general oral language skills. But they
haven’t addressed whether the training has
an impact on the children’s reading problems
as well, nor whether it might help the greater
number of children who are dyslexic, but
may not have oral-language deficits as seri-
ous as the first set of subjects. Merzenich and
Tallal are planning to try the technique on a
wider range of children, including dyslexics,
in a trial that will focus on reading as well as
oral language skills. For that trial, the team
hopes to involve speech therapists and sub-
jects at centers around the country.

The researchers are optimistic that the
training will remedy an oral language problem
that speech researchers think is shared by
nearly all dyslexic children: a lack of “phono-
logical awareness,” which is the ability to
break words down into their sound parts,
known as phonemes. It seems that because the
children can’t hear the distinct parts of spoken
words, they have difficulty associating those
spoken words with the letters that represent
those sounds, and that leads to their reading
problems. Tallal believes that the lack of
phonological awareness may have the same
roots as the more extreme oral-language im-
pairment she has studied: a difficulty in dis-
tinguishing sounds of short duration. If that
is the case, she and Merzenich expect that

their training may benefit dyslexic children.

But that is still an untested hunch, and
one that arouses skepticism in some speech
researchers. “It is a giant leap to go from the
findings of this paper to suggest that this
training is of clinical importance for dys-
lexia,” says behavioral pediatrician Sally
Shaywitz, who studies dyslexic children at
Yale University. Shaywitz says that the pho-
nological awareness problem seen in dyslex-
ics may be due not to a flaw in sound percep-
tion, but to a defect in the specialized lan-
guage centers of the brain. In that case, she
doubits it would be helped by Merzenich and
Tallal’s approach.

The simplest way to find out is to try the
training on a broader sample of dyslexic chil-
dren, says Reid Lyon, director of research in
learning disabilities at the National Institute
of Child Health and Human Development.
If it works, he says, that would support Tallal
and Merzenich’s hypothesis about the under-
lying deficit. But beyond the academic inter-
est of the result, he says, it would address the
most important practical question, which is
“how do you teach or treat these youngsters
so they [improve]?” In other words, let the
grown-ups argue theory all they want, but if
the computer game works, play it.

—Marcia Barinaga

Does Tellurium Frost Venus’s Highlands?

The blistering-hot surface of Venus, where
temperatures exceed the melting point of
lead, might seem an unlikely place to harbor
frost-capped mountains. But a leading plan-
etary scientist is suggesting that the loftiest
parts of the planet, like the highest peaks on
Earth, have been nipped by a perpetual
frost—a coating of the lustrous, silvery-white
element tellurium.

Planetary radar specialist Gordon Pettengill
of the Massachusetts Institute of Technol-
ogy (MIT) didn’t propose this tellurium frost
to be fanciful. Instead, he hopes to explain
why the highlands of Venus
appear so bright in radar im-
ages of the surface. Last month,
as Pettengill accepted the
Whipple Prize of the American
Geophysical Union (AGU) at
its fall meeting in San Fran-
cisco, he seemed to be giving
an ordinary historical account
of radar studies of Venus. Then
he jolted his colleagues by sug-
gesting that an obscure element
famous among chemists for
causing intractable cases of gar-
lic-scented bad breath has just
the right electromagnetic prop-
erties to explain Venus’s radar
brightness, and just the right
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melting point to coat its highlands but not
its plains.

Pettengill’s proposal certainly got his col-
leagues’ attention, if not their agreement. “If
it really turns out to be tellurium,” says
cosmochemist Jonathan Lunine of the Uni-
versity of Arizona, “then I've learned some-
thing about how extremely minor constitu-
ents can dominate a radar signature, but 'm
still skeptical.” But he and others aren’t dis-
missing the idea out of hand, if only because
it promises a neat resolution for a long-stand-
ing mystery.

The snows of Venus? This global radar view of Venus, in simulated color,
shows its bright highlands, perhaps coated with an exotic frost. Maxwell Mon-
tes is at upper left, volcanic Beta Regio at left, and western Aphrodite at center.
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When the Pioneer Venus spacecraft be-
came the first radar mapper to orbit Venus in
1979, it revealed that a few high areas—
totaling 1% of the globe—were exception-
ally bright in radar images. The bright re-
gions had a sharp lower boundary that fell at
a consistent altitude, about 2 kilometers
above mean planetary radius, much like the
snow line on terrestrial mountains.

Venus’s highlands, although cooler than
the lowlands, are still far too hot for ordi-
nary ice to be responsible for their bright-
ness. Instead, researchers suggested, the
highland rocks might be flecked with bits of
the mineral pyrite or pocked with decime-

ter-scale voids, either of which
2 would boost their radar
£ reflectivity. Early this vyear,
however, planetary scientists
Robert Brackett, Bruce Fegley,
and Raymond Arvidson of
Washington University in St.
Louis pointed out weaknesses
in these ideas—such as pyrite’s
instability under Venusian con-
ditions—and proposed another
brightening mechanism. They
argued that volcanoes could be
spewing metallic vapors that
would freeze out onto the
cooler highlands just as water
ice frosts terrestrial mountains.
The Washington University



group didn’t single out any particular mate-
rial, however.

Pettengill didn’t either until, just the
week before he was due to give his AGU
lecture, he was analyzing the results of one of
the last experiments conducted with the
Venus-orbiting Magellan spacecraft before
its fiery demise in the planet’s atmosphere
(Science, 21 October 1994, p. 366). In that
experiment, the orbiter aimed its radar beam
so that instead of bouncing right back to the
spacecraft, as in conventional radar imaging,
it glanced off the planet to be picked up on
Earth. The expstiment was an effort to
gather clues about the nature of the surface
that are not present in high-angle reflec-
tions. And Pettengill and his colleagues Pe-
ter Ford of MIT and Richard Simpson of
Stanford University reasoned that the
strength and polarization of the low-angle
reflections from Maxwell Montes, one of the
highest regions on the planet, might tell
them something about the mystery material.

The results, as Pettengill interprets them,
support the general idea of a volcanic frost—

_but a frost that's very different from the me-
tallic compounds that the Washington Uni-
versity group had in mind. “The fit [of the
data] wasn’t what you’d expect for a high-
conductivity material like a metal,” recalls
Pettengill, “but rather it was perhaps 100,000
times less conductive, which tells you you've
got asemiconductor there, not a good insula-
tor, not a good conductor, but something in
between. This was a real piece of luck, be-
cause there aren’t very many materials that
have that property; that led me immediately
to the table of physical constants. I found
tellurium and germanium had about the
right amount of conductivity, and then my
eyes fastened on this fascinating fact that
tellurium has a freezing point exactly at the
temperature corresponding to the altitude
on Venus where we see the edges of this
bright material.” Pettengill figures that a
minimum of a few micrometers of tellurium
frosted onto the high-altitude surfaces would
do the job.

Lunine isn’t sure that the solution to
Venus’s bright highlands will turn out to be
sosimple. “There are so many other elements
coming out of lavas,” he says, that any tellu-
rium would likely be deposited as a mixture,
and “you wonder what the properties of the
mixture would be.” Fegley, though, says, “I
believe it is plausible.”

The problem, says Pettengill, is now
“something for the chemists to work on.”
Venus specialists won’t be the only ones
eager for an answer. Given the extensive
radar studies of Mercury, Mars, and the aster-
oids, planetary scientists of all stripes will
want to know whether an element nearly as
rare as gold can confound radar studies of the
solar system.

—Richard A. Kerr
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Obesity: Leptin Receptor Weighs In

The biggest news in obesity research over
the past year has been “the fat gene.” Just 13
months ago, Jeffrey Friedman’s team at
Rockefeller University cloned the mouse
gene for leptin, a protein that controls body
weight. Within months, several labs had
shown that leptin injections cause mice to
lose weight, and found leptin in humans as
well. Meanwhile, Amgen Pharmaceuticals
had paid a hefty $20 million for an exclusive
license to develop leptin-based products
(Science, 28 July, p. 475). Now 1996 is start-
ing off with more news about leptin—news
that could be just as big.

Last week, a research team from Millen-
nium Pharmaceuticals in Cambridge, Massa-
chusetts, and Roche Research Gent, a divi-
sion of Hoffmann-La Roche in Gent, Bel-
gium, reported they may have found mol-
ecules that mediate leptin’s effects in the
body: two related receptors for leptin from
humans and mice. There is still some uncer-
tainty over the precise function of these mol-
ecules, but the report, in the 29 December
1995 issue of Cell, “is a major breakthrough,”
says obesity researcher José Caro, of Jefferson
Medical College in Philadelphia. It could
help scientists understand how leptin works
to control weight, and why overweight hu-
mans, who produce large amounts of the pro-
tein, appear insensitive to it. It may also lead
scientists to substances that might mimic or
enhance leptin’s effects and prove useful as
anti-obesity drugs. “It opens a whole new
opportunity for pharmacological research,”
says Rockefeller University obesity re-
searcher Jules Hirsch.

Hunting in the head. The Millennium-
Roche team, led by Millennium researchers
Louis Tartaglia and Robert Tepper, started
their receptor hunt in the mouse brain. Be-
cause the brain controls metabolic rates and
appetite—functions that leptin affects—the
researchers reasoned that the brain must
contain leptin receptors. They narrowed
their search to cells in the part of the brain
that binds the most leptin: the choroid
plexus, a tissue that lines brain cavities
known as ventricles. The team took messen-
ger RNA from the plexus, converted it to
DNA, and put it into cultured cells, which
then made proteins from the introduced
DNA. From those cells, they selected the
ones that bound to leptin, a sign that they
were making a leptin receptor. They se-
quenced the DNA that had been introduced
into those cells and found that it was very
similar to DNA for a family of receptors for
signaling molecules called cytokines. At that
point, they knew they were on to something.

The precise identity of that something,
however, was still unclear. “We weren’t sure
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that the receptor we identified would be the
functionally important receptor in the
brain,” Tepper says. It binds leptin, but it
could be a simple transport receptor that
moves leptin across the blood-brain bar-
riet—the choroid plexus is a major site for
such molecular transport—rather than a re-
ceptor that transmits leptin’s signal to a cell.
Indeed, the DNA sequence of the receptor
clone showed that the receptor lacks most of
a taillike segment, usually seen in cytokine
receptors, that protrudes into the cell and is
responsible for intracellular signaling.

So the group went fishing again, this time
in human brain tissue. Using the mouse re-
ceptor DNA as bait, they pulled out a similar
stretch of DNA. This one looked more like
the code for a functional receptor, because it
specified a longer receptor molecule, com-
plete with signaling tail.

One gene, two tails? The researchers
suggest that mice and humans each have one
gene for the leptin receptor, which makes
two forms of the protein, one of which acts in
the choroid plexus to transport leptin across
the blood-brain barrier, while the other
functions in other parts of the brain and body
to carry out leptin’s physiological effects. To
investigate this hypothesis, they are now
looking for a short-tailed form in humans
and a long-tailed form in mice.

Even if this receptor turns out to be a
transport molecule, the finding is important,
says Bruce Spiegelman, a cell biologist who
studies obesity at the Dana-Farber Cancer
Institute in Boston, because it will provide a
“foot in the door” to lead researchers to the

right receptor. And if it turns out that it is the

right receptor—the one that transmits
leptin’s message inside cells—then research-
ers can begin right away to use the molecule
to help unravel the biology of weight control
and obesity. Among other things, they can
now ask whether obese people are insensitive
to leptin because of defects in the molecule
itself or in signaling pathways that the recep-
tor turns on inside cells. The discovery will
also trigger a new race to find drugs that boost
the activity of the receptor.

A number of researchers caution that
there is no guarantee such drugs will be
found. Small organic compounds that can
mimic the effects of protein hormones such
as leptin have been notoriously elusive. For
instance, “nobody has ever found or devel-
oped an organic compound that can mimic
insulin,” says Spiegelman, “and we have had
the insulin receptor in hand for years.” Nev-
ertheless a host of labs will undoubtedly be
bucking those odds in the coming year, hop-
ing for a fat payoff.

—Marcia Barinaga
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