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Although the U.S. support is welcome, 
some say it falls short of the $20 million that 
scientists recommended last year as a mini- 
mum contribution (Science, 23 October 1998, 
p. 653). "The U.S. [f~nancial] input is dispro- 
portionately small," says Benjamin Burr, a 
plant geneticist at Brookhaven National Lab- 
oratory in New York "But it could have a dis- 
pqortionate impact because the labs picked 
have high sequencing capacities." In addition, 
two other U.S. groups intend to continue se- 
quencing efforts on their own. The University 
of Wisconsin, Madison, a f i s t  in the com- 
petition for the new grants, hopes to sequence 
portions of chromosome 1 1, in part to 
demonstrate the effectiveness of its optical 
mapping technique. A group at ~ u t ~ e &  Uni- 
versity's Waksman Institute in Piscataway, 
New Jersey, will link up with other U.S. labs 
working on chromosome 10. 

Even with the additional resources, 
though, Sasaki says "me] can't promise" to 
complete the sequencing by 2004. For one, 
although groups in Canada and the United 
Kingdom have indicated an interest in se- 
quencing, their governments have not yet 
committed money. And outside China and 
Japan, the other Asian groups are expected 
to contribute minimal amounts of sequence 
data because their genomics efforts a& just 
getting off the ground. Even China's effort 
comes with a proviso: Its scientists are se- 
quencing a different rice cultivar from the 
Nipponbare used by the rest of the interna- 
tional ~0llaborati0n. -DENNIS NORMILE 

Neptune May Crush 
Methane Into Diamonds 
Diamonds might become as cheap as coal if 
miners could ever plumb the hellish interiors 
of Neptune and Uranus. Laboratory re- 
searchers are now creating tiny bits of those 
interiors, where heat and pressure can be far 
more intense than in the depths of Earth. 
They are finding, among other surprises, 
tiny flecks of diamond 

On page 100 of this issue of Science, 
mineral physicist Robin Benedetti of the 
University of California, Berkeley, and her 
colleagues report that methane-a major 
constituent of Neptune and Uranus's deep 
interiors-decomposes far more easdy than 

3 predicted when it is heated and squeezed in 
2 the laboratory. That decomposition, which 

produces diamonds and complex organic 
matter, could have altered the chemical - composition and internal churning of those 
planets. "This is an exciting piece of work," 
says mineral physicist Russell Hemley of 

E the Carnegie Institution of Washington's 
Geophysical Laboratory, "because it shows 
the promise of this sort of experiment in 

Diamonds kr the sky. Neptune's heat and pres- 
sure may forge them. 

studylng planetary interiors." 
Experimentalists have only recently start- 

ed exploring the highly fluid interiors of the 
gas giants-Jupiter, Saturn, Uranus, and 
Neptune. They first squeezed the hydrogen 
that makes up the bulk of such bodies to see 
when it might turn into a liquid metal (Sci- 
ence, 22 March 1996, p. 1667). Now they're 
working on methane, which becomes a 
prominent constituent of Neptune deeper 
than 4000 kilometers below the planet's visi- 
ble cloud tops. Benedetti and her colleagues 
sealed liquid methane between the tips of 
two gem-quality diamond "anvils" and 
squeezed them together to raise the pressure 
as high as 50 gigapascals (GPa, equal to 
500,000 atmospheres). Then they shot a 
laser through the diamonds and the sample 
until the temperature of the methane rose as 
high as 3000 kelvin. Under such extreme 
conditions, equivalent to those as deep as 
7000 kilometers below Neptune's cloud 
tops, the methane decomposed into two 
identifiable forms of carbon-diamond 
crystals about 10 micrometers in size and 
complex, polymerized organic matter. 

Theorists had suggested that diamonds 
might form in Uranus and Neptune, but only 
tuward the center of the planets, above a pres- 
me of 300 GPa The shallower level for dia- 
mond formation is a surprise, says Hemley, 
and it means that far more of the interior 
could be producing a girl's best fiien4 with 
proportionately greater effects on the planet 
as a whole. Being denser than the fluid h m  
which they formed, diamonds would sink, re- 
leasing heat h m  their store of potential ener- 
gy. That heat would help chum the interior, 
perhaps boosting Neptune's magnetic field, 
which is driven by such umvection. It might 
also add to the heat seen escaping the planet. 

Methane might also be breaking down at 
depths even shallower than those at which 
diamond forms, producing byproducts such 
as light hydrocarbons that telescopes and 
spacecraft might detect. In other diamond- 
anvil experiments, mineral physicist Thomas 
Schindelbeck and his Geophysical Labora- 
tory colleagues found that methane is unsta- 

ble at just 7 GPa and 2000 kelvin. From 
such shallow depths, decomposition prod- 
ucts such as ethane could waft up to the visi- 
ble cloud tops-fumes from the hell a few 
thousand kilometers down. 

The new diamond-anvil results are re- 
minding researchers to take a critical look at 
the textbook picture of gas giants as being 
neatly subdivided into layers of unchanging 
composition. "One needs to take into ac- 
count high-pressure chemistry in under- 
standing the icy planets like Uranus and 
Neptune," says Hemley-not that the experi- 
ments so far give a complete chemical pic- 
ture of the planets' innards. 'The real Nep- 
tune is a more complicated soup of chemical 
molecules" than experimentalists have 
cooked up in their f i  tentative forays, says 
planetary scientist William Hubbard of the 
University of b n a ,  Tucson. There's water 
mixed in with the methane, he notes, as well 
as hydrogen. Either one might affect reac- 
tions in the planet's interior. So o t i n g  the 
depths of hell on Neptune and other planets 
will take a while longer. 4KHARD A. KERR 

India Creates Novel 
Brain Research Center 
NEW m + I n d i a  is hoping to break into 
the front ranks of neuroscience with a new 
National Brain Research Center (NBRC) 
that open. here this week. The venture hopes 
to capitalize on India's large population and 
on a pool of talent now scattered around the 
world: Indian researchers now working 
abroad are expected to fill most of the 12 
new scientific slots, working in areas ranging 
from developmental and computational neu- 
robiology to the effects of malnutrition on 
the brain. 

The center, fund- 
ed by the Depart- 
ment of Biotechnol- 
ogy, will be devoted 
to basic research. 
"It will be a state- 
of-the-art institute 
. . . and will have no 
clinical facilities at- 
tached to it," says 
Manju Sharma, a 
botanist and secre- 
tary of the biotech- 
nology department, Smart mwe. India's 

adding that the ten- Manju Sharma an- 
nounces "state-of- 

ter will serve "as a the-art,, facility for 
national apex for brain science. 
brain research." In 
another unusual twist, half of its $4 mil- 
lion budget over the next 3 years will be 
earmarked for extramural research, in- 
cluding scientists at labs funded by other 
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ministries, such as the well-regarded Na- 
tional Institute of Mental Health and Neu- 
rosciences in Bangalore. 

India has a special opportunity to con- 
tribute to the field of neural imaging, says 
Vijayalakshrni R a v i n h t h ,  a neurochernist 
in line to be dlrector of the center, by carry- 
ing out large-scale functional mapping stud- 
ies on so-called "drug-ndive patients," those 
with neurological disorders who have not yet 
received treatment. Supporten acknowledge 
that it will be a while before the center can 
hope to enter the front ranks of global sci- 
ence, however. "Catching up is a Herculean 
task, and it may take another 20 years," says 
Prakash Narain Tandon, a neurosurgeon at 
the All India Institute of Medical Sciences in 
New Delhi. But they argue that creating the 
center is an important, and necessary, step. 

India is already looking for internation- 
al collaborators. About 250 scientists from 
five countries are participating in a Collo- 
quium on Brain Research here this week- 
end to showcase the new center, and 
Richard Nakamura, deputy director of the 
U.S. National Institute of Mental Health, is 
heading a delegation that expects to sign a 
memorandum of understanding for future 
collaborations and scientific exchanges 
with NBRC. The center also hopes to link 
up with Japan's Brain Science Institute at 
the Institute of Physical and Chemical Re- 
search (RIKEN), outside Tokyo. "India is 
not without promise in the neurosciences," 
says Nakamura. "Indian scientists have al- 
ways done very well in the U.S. because 
they are well trained and do not face a ma- 
jor language barrier. By setting up strong 
centers within India, this brain drain can be 
slowed, and talented scientists can help de- 
velop the economy of India and work to 
improve the health of its people." 

The center is currently housed in tempo- 
rary quarters at the International Center for 
Genetic Engineering and Biotechnology. 
Work is under way on a new home in Gur- 
gaon, about 35 kilometers outside Delhi, 
where an unused vaccine laboratory built 
several years ago is being renovated. 

-PALLAVA BAGLA 

Gene Defect Linked to 
Rett Syndrome 
As the parent of a child with Rett syndrome, 
Patty Campo describes the genetic disease 
as "a horrific nightmare." Second only to 
Down syndrome as a cause of female retar- 
dation, Rett syndrome left Campo's daugh- 
ter, who appeared normal at fit, unable to 

2 stand, talk, or use her hands by age 5. Now, 
g a team led by pediatric neurologist and ge- 

neticist Huda Zoghbi of Baylor College of 

Medicine in Houston may have tracked 
down the gene at fault in Rett syndrome, 
which diets at least one in 10,000 girls. 

In the October issue of Nature Genetics, 
Zoghbi, Uta Francke at Stanford University 
in California, and their colleagues report 
that mutations in a gene called MeCP2 
cause nearly a third of the Rett syndrome 
cases they studied. The protein encoded by 
the gene is known to help "silence," or shut 

one to avoid overproducing proteins encod- 
ed by X chromosome genes, and so a female 
may not have symptoms unless more than 
half her cells express the bad gene. 

Despite these hindrances, Zoghbi's group 
found two families with more than one af- 
fected member and Stanford's Francke found 
another. They combined their samples to 
help Zoghbi narrow down the location of the 
Rett syndrome gene to a region around the 

Early sign. Excessive hand-wringing is one of 
symptoms displayed by girls with Rett syndrome. 

down, other genes that have been tagged 
with a methyl group during development. 
The group's work is the first to link a human 
disease to a defect in this process, says ge- 
neticist Brian Hendrich, who co-authored a 
News and Views editorial on the work. 

Exactly how the defect leads to the neu- 
rological decline of the &cted girls has yet 
to be deciphered. Still, geneticists say they 
welcome the discovery. "MePC2 silencing, 
which underlies the defect, is not only fasci- 
nating in its own right," says Huntington 
Willard of Case Western Reserve University 
in Cleveland, Ohio, '%ut the discovery of its 
link to Rett syndrome also opens all kinds of 
doors to new [research] avenues" that might 
lead to a treatment. 

Although at least a half-dozen labs pur- 
sued the Rett syndrome gene, the hunt 
stretched out into decades. Geneticists nor- 
mally locate disease genes by studying how 
the disease is inherited in &cted families. 
But Rett syndrome rarely seems to run in 
families, and even when the mutation is 
passed down in a family, it is often hidden. 

One problem is that males who inherit 
the mutation, which affects a gene on the X 
chromosome, usually die before or shortly 
after birth, presumably because they do not 
have a second copy of the X chromosome 
that might compensate for the defective one. 
In contrast, females carry two X chromo- 
somes. But their cells randomly inactivate 

q28 segment of the x chromosome. 
In addition, Eric Hoffman of the 
University of Pittsburgh also had 
evidence that the gene is located in 
Xq28. To pinpoint the gene, Zoghbi 
then turned to what she terms "a 
brute-force way." 

She scrolled through databases to 
identify all the known genes in 
Xq2-t least 100 candidates, she 
notes--and then sequenced the ver- 
sions carried by the patients and 
compared their DNA to that of unaf- 
fected individuals. AAer more than a 
dozen failed tries, her team hit pay 
dirt with the MeCP2 gene, which 
had been cloned in 1992 by geneti- 
cist Adrian Bird's team at the Uni- 
versitv of Edinbumh in the U.K. " 

the first Still, many questions remain. 
The gene was mutated in only 
three of eight affected family 

members and in five of 21 spontaneous 
cases, raising the possibility that mutations 
in other X chromosome genes might also 
cause the disease. Zoghbi offers another 
possible explanation: Her team only 
scoured MeCP2's protein-coding regions 
and so might have missed mutations in reg- 
ulatory regions that affect the gene's 
expression. 

Even more mysterious is how mutations 
in one gene involved in the silencing of oth- 
er genes could cause the myriad of Rett syn- 
drome defects. "We really don't know the 
answer to that," says Zoghbi, although she 
and others have several ideas. One is that a 
failure of MeCP2 to prevent excess gene ex- 
pression results in genetic "noise" that 
harms the brain, in particular. 

Studying MeCP2 function in patients' 
cells and analyzing the defects in mice that 
have had their MeCP2 genes knocked out 
could yield some answers. Bird and his col- 
leagues have already made knockout mice 
and found, consistent with what's already 
known about Rett syndrome, that male mice 
without a functional MeCP2 gene die before 
birth, while females that have one bad copy 
of the gene may develop symptoms similar 
to Rett's. Only after learning the targets of 
the MeCP2 defect, Zoghbi says, "can one 
start thinking about treatments." 

-1Ral.u CURA 
Trisha Cura is a writer in Cleveland, Ohio. 
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