WHAT'’S IN A TERAGRID?

* 13.6 teraflops (trillions of calculations
per second) of computing power

¢ More than 450 terabytes (trillions of
bytes) of data storage

* A 40-gigabit (40 billion bits per second)
fiber-optic network

* Four main nodes: San Diego, Urbana-
Champaign, Caltech, and Argonne
National Lab

The TeraGrid will build on an existing 40-
billion-bits-per-second fiber-optic network,
the so-called Internet-2 created by Qwest, one
of three key industrial partners in the facility.
It will rely on clustered Linux servers from
IBM powered by thousands of Itanium-
family processors from Intel. Each of the four
institutions will contribute elements to the
TeraGrid; by April 2003, it is expected to de-
liver 13.6 teraflops of computing power and
more than 450 terabytes of storage.

NSF officials are hoping that this fall
Congress will give the agency enough mon-
ey to connect the Pittsburgh center to the
grid in a few years’ time. That will be fol-

lowed, says Borchers, by a “deepening” of

the network to connect a steadily rising num-
ber of regional and local sites. That’s the path
NSF followed to help create its previous re-
search backbone that became the Internet.
—JEFFREY MERVIS

How Seedlings
See the Light

Seedlings start to turn green the instant they
pop out of the earth and receive sunlight.
Exactly how light touches off the chain of
events that converts a ghostly pale seedling
into a green, photosynthesizing plant has
long been a mystery. Now, a team of scien-
tists has filled in one of the major gaps
in understanding this photomorphogen-
esis, as it’s called, by uncovering a sur-
prisingly simple three-step pathway in-
volving blue light.

Plant scientists have known for
roughly a decade that a plant protein
called COPI is a master regulator of
photomorphogenesis. When seedlings
3 germinate in the dark, COP1, which
was discovered by Xing-Wang Deng’s
team at Yale University, keeps the
genes that bring about the process in
the “off” state by fostering the degra-
g dation of transcription factors needed
2 for the genes’ activity, including one
£ well-characterized factor known as

HYS5. Then, when seedlings en-
counter light, COP1 levels in the nu-
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From darkness into light. A newly discovered signal-
ing pathway tells plants whether to grow tall in search
of sunlight (far right) or to develop leaves (left).
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cleus fall, allowing the transcription factor
levels to rise and switch on the photomor-
phogenesis genes.

Since COP1 was discovered, a number of
laboratories have tried to identify what they
assumed was a cascade of proteins connect-
ing it to the photoreceptors that detect the
light. But they could find no such proteins.
Now Deng and colleagues have explained
why this search has been futile. In a report
published online this week by Science
(www.sciencexpress.org), they show that in
the plant Arabidopsis thaliana, blue photo-
receptors known as cryptochromes interact
with COP1 directly. Thus, they suggest that
the light signal may be transmitted to COP1
without the intercession of other proteins.

Plant physiologist Roger Hangarter of In-
diana University, Bloomington, says the
study is “profound, because people have
been struggling for a long time to see how
the photoreceptor gets information into the
nucleus.” But plant geneticist Albrecht von
Arnim of the University of Tennessee,
Knoxville, cautions that the researchers have
yet to show that a change in light conditions
actually changes the interaction between
cryptochromes and COP1.

The Deng team’s current work was in-
spired by results published last year by An-
thony Cashmore at the University of Penn-
sylvania in Philadelphia and his colleagues.
They created Arabidopsis mutants in which
cryptochrome structure was altered and that,
consequently, experience photomorphogene-
sis even when reared in darkness. The obser-
vation that a change in cryptochrome shape
blocks inhibition of the light response by
COP1 suggested to Deng and his colleagues
that there might be a direct interaction be-
tween COP1 and the cryptochromes.

A battery of tests performed by the team
repeatedly caught the two sets of proteins in
flagrante delicto: For example, antibodies
against COP1 fished one of the two com-
mon classes of cryptochromes out of Ara-

~ ScienceScépe

House of Representatives voted to ban all
forms of nuclear transfer in human cells
(Science, 10 August, p. 1025), a panel of
the National Academy of Sciences heard a
case for allowing research on the tech-
nique to go forward. The workshop turned
into a media circus, however, as dozens of
reporters showed up to hear scientists
who say they want to use cloning to cre-
ate a human baby.

Although many panel members ex-
pressed grave doubts about the safety of
reproductive cloning, most seemed in fa-
vor of allowing human nuclear transfer re-
search to continue. Panel chair Irving
Weissman, a cell biologist at Stanford Uni-
versity, said that nuclear transfer experi-
ments with human cells could lead to bet-
ter understanding of certain genetic dis-
eases, insights into early human develop-
ment, and potential therapies.

Panel member Robert Jaffe said he
hoped the panel could draw a distinction
between nuclear transfer research and
reproductive cloning “clear enough for
senators to understand.”

Science Exemption Science and tech-
nology gets special treatment in new bud-
get guidelines proposed by Japanese Prime
Minister Junichiro Koizumi. Last week
Koizumi announced that he plans to cut
spending by 10% next year, the first over-
all reduction since 1999, in hopes of end-
ing a prolonged economic slump. But sci-
ence was spared: The guidelines recom-
mend a 5% boost in funding for research,
to $9.5 billion.

Stem Cell Suit In a preview of the tan-
gled legal claims sure to arise over rights to
embryonic stem (ES) cells (see p. 1242), the
University of Wisconsin, Madison, has sued
to block a California company from gaining
additional rights to cells it controls.

The Wisconsin Alumni Research Foun-
dation (WARF), a nonprofit corporation
associated with the university, holds the
patent on derivation and use of primate
ES cells, including human cells. But Geron
Corp. of Menlo Park, California, funded
efforts by Wisconsin researcher James
Thomson to derive the human ES cell
lines and received commercial rights to
six types of cells derived from ES cells.

The original agreement included an op-
tion to negotiate for rights to other kinds
of cells, but “after good-faith negotiations
we've decided not to provide additional
cell types,” says WARF spokesperson Andy
Cohn. Geron says they hope to meet with
WARF to resolve the dispute.

Cloning Around Just days after the U.S.
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bidopsis extracts along with COP1, an indi-
cation that the two proteins do in fact associ-
ate in plant cells. The researchers also stud-
ied the overall gene expression profiles of
plants with deficiencies in photoreceptors
and COPI, and the similarities they found
further the circumstantial case for a link be-
tween the two proteins.

Based on the data, the team members pro-
pose that blue light alters cryptochromes so
that they can attach to COP1. This stops the
protein from its normal business of tagging
HY5 and other transcription factors for degra-
dation. As a result, the gene-transcribing
machinery, which is ready and waiting in the
nucleus, can respond almost instantaneously
to light-signal changes.

Plant researchers say that this three-step
COP1 pathway is unexpectedly simple: Ex-
perience with other signaling pathways
shows that there could easily have been a
dozen regulators between cryptochromes at
the cell surface and COP1. But the short
pathway is not the end of the story.

For one, cryptochromes are not the only
photoreceptors involved in photomorphogen-
esis. Red light receptors called phytochromes
control another short pathway that also regu-
lates the light response on time scales as
short as those of the new cryptochrome path-
way. Indeed, the two pathways may be con-
nected, because Cashmore showed a few
years ago that phytochromes can directly in-
teract with cryptochromes. In addition, plant
geneticist Chentao Lin of the University of
California, Los Angeles, found a protein,
SUBI, that now looks like it might modu-
late the COP1 cascade. —JosH GEwolLs

Field Test Backs

Model for Invader

MADISON, WISCONSIN—The growing threat
from invasive species has spurred re-
searchers to try to forecast whether a new-
comer species will fade into oblivion or be-
come the next kudzu. To do so, sci-
entists have devised computer mod-
els for target species. Here at the
annual meeting of the Ecological
Society of America last week, a re-
searcher at Washington State Uni-
versity in Pullman presented results
that meld such modeling with field
tests of a weed currently plaguing
the southeastern United States. And
although the results are grim, they
demonstrate the importance of at-
tacking weeds early in their inva-
sion, before they take hold.

The work involves the Chinese
tallow (Sapium sebiferum), intro-
duced in the South as an ornamen-
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tal tree in the 1770s and outlawed in recent
years by the state of Florida because of its
invasiveness. Robert R. Pattison, who
works in plant ecologist Richard N. Mack’s
group in Pullman, began by plugging the
temperature and moisture conditions of the
plant’s native range in China into a com-
mercially available computer model called
CLIMEX. When he applied the same pa-
rameters to other parts of Asia and Aus-
tralia, the model—which has been widely
used. to predict the distribution of intro-
duced biocontrol agents—generated a map
that corresponds to areas where the tree has
indeed invaded. When Pattison applied the
model in the United States, it showed that
Chinese tallow has a potential that is “well
beyond its current range” in the South, he
told those attending the meeting. The mod-
el predicts that the weedy tree could live as
far north as Illinois and New Jersey and in
scattered spots along the West Coast.

Pattison then took a novel step: putting
the forecast to a test in the field. “That’s
what is nice about it,” says ecologist Erika
Zavaleta of Stanford University, who studies
invasive species and global change. Pattison
planted Chinese tallow seedlings at seven
eastern research sites, all within the U.S.
range predicted by the model. The seedlings,
now leafy 2-meter saplings, have thrived in
the 2 years since planting at sites as far away
from the current range as Maryland. The
plants did well in both dry and moist areas,
and did especially well when planted at sites
with an open canopy. “They grew like
crazy,” says Pattison.

The field results suggest that the model
lacks other variables that might account for
why the plant has not yet spread to Mary-
land and other northern regions in the 200
years it has been in the United States, says
Zavaleta. Still, she says, Pattison’s work in
coupling field testing with modeling “is re-
ally valuable at giving a rough cut” of a
plant’s potential distribution.

That forecast is also heavily influenced
“by what people plant,” says Pattison. Chi-

Unfallow tallow. Seedlings of the Chinese tallow tree in-
vade a natural area in Australia.

nese tallow’s recent appearance in the wild
in California, he says, is a likely result of its
popularity among backyard gardeners.
—CHRISTINE MLOT
Christine Mlot is a writer in Madison, Wisconsin.

Less Can Be More,
U.K. Study Finds

HINXTON, U.K.—In addition to setting a
scientific milestone, the publication of
competing drafts of the human genome
sequence last February marked a strug-
gle for priority in which the rival groups
tried to undermine each other’s claim by
challenging the quality of the results.
Now, the first formal comparison of the
public and private genome maps con-
firms that there are indeed major differ-
ences between the data sets. And it sug-
gests that the version produced by Cel-
era Genomics of Rockville, Maryland,
4 s more accurate.

At the Genome Informatics Confer-
ence here on 9 August, Colin Semple, head of
bioinformatics at the Medical Research
Council’s Human Genetics Unit in Edin-
burgh, described an analysis of a 6.9-
megabase stretch of chromosome 4 (4p15.3
to pl6.1), a region implicated in bipolar dis-
order. At least 96% of this challenging region
had been sequenced independently by Kathy
Evans and her group at the University of Ed-
inburgh using a map-based method.

Semple’s team compared the sequences
published by Celera, the publicly funded Hu-
man Genome Project (HGP), and the Evans
team. Contrary to speculation, Celera’s ap-
proach of breaking the whole genome into
random fragments for sequencing yielded
better data than the map-directed approach
used by HGP. For this swath of DNA, Celera
made half as many “misassemblies”—
putting a fragment in the wrong order, or
flipping it—as the public effort did, logging
2.08 misassemblies per megabase. However,
Semple’s team found that the Celera stretch
is still full of holes: Celera had sequenced
only 23% of the region, while HGP had
managed 59% of it. Celera has “the best
quality data, possibly as a result of having so
little sequence in it,” says Semple. He notes
that his group analyzed data that were pub-
licly available as of 1 September 2000, so
both sequences undoubtedly have been pol-
ished since then. And it’s unknown whether
the accuracy rates in this chromosome 4 re-
gion can be extrapolated to other regions.

Semple’s presentation provoked surpris-
ingly little rancor at the meeting, sponsored
by the Wellcome Trust and Cold Spring Har-
bor Laboratory, which was a mostly cordial
affair punctuated by hearty laughs in re-
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