as centers in the United States, Europe, and
Japan gear up to sequence the 3 billion bases
of the human genome. Already, the Sanger
Centre and the Washington University
group led by Robert Waterston together
churn out nearly a million bases of new se-
quence weekly (mostly from the nematode
Caenorhabditis elegans), and they plan to in-
crease two- to three-fold within a year. Both
centers release preliminary sequences every
day, rather than waiting until they are pol-
ished to finished quality or first combing the
data to pick out choice bits for themselves.
And the research-community has responded
eagerly, with several thousand queries
monthly on these data.

The vyeast sequencing project, funded
largely by the European Union (EU), took
a different tack by involving five main cen-
ters plus dozens of mostly small European
labs, many of which started out with little
sequencing experience. The MIPS database
group at the Max Planck Institute for Bio-
chemistry in Martinsried, Germany, checked,
assembled, and annotated the data, and
participating scientists had time to analyze
it. Although some researchers chose to re-
lease their sequences, the remaining data of-
ten stayed hidden for months.

That created bad feeling. “The commu-
nity is very frustrated by this arbitrary with-
holding of data,” says yeast researcher Hugh
Pelham of the UX. Medical Research
Council’s Laboratory of Molecular Biology
in Cambridge. Nonparticipating scientists
can send test sequences to MIPS, where it is
searched against the confidential data. But if
there is a “hit” the sender is not given the
matching sequence but the name of the per-
son who sequenced it, with whom they can
try to strike a deal. “It is like waving a red rag
in front of a bull,” says Pelham. “I simply do
not understand the EU’s stand.”

It was against this background of radically
different practices that Britain’s Wellcome
Trust—the medical charity that funds the
Sanger Centre—convened the Bermuda
gathering in late February. Scientists from
sequencing centers in the United States,
Europe, and Japan, plus representatives from
their funding agencies, met to discuss how to
coordinate who does what and to develop
guiding principles for public funders of large-
scale sequencing projects. Barbara Skene,
manager of Wellcome’s genetics program, says
participants unanimously agreed that fast data
release is desirable and that patenting raw se-
quence is not. But they also recognized that
such policies may be difficult to implement.

Coordinating the sequencing itself is
turning out to be the easy part. “Sequencing
is so expensive that ... everyone is eager to
avoid duplication of effort,” says Sanger
Centre Director John Sulston. The Bermuda
group came up with the idea that centers
declare on the World Wide Web what they

intend to sequence. If there are overlaps, the
groups involved should simply work it out—
for example, by sharing the sequencing of
that chromosomal region.

The data release and patent issues are far
trickier. The U.S. National Institutes of
Health, which funds most of the country’s
Human Genome Project, cannot legally re-
strict researchers or their institutions from
applying for patents, says Elke Jordan, deputy
director of the U.S. genome office. “We are
very supportive of these sentiments. ... But
we can only urge applicants [to comply],” she
says. In Germany, where a sequencing pro-
gram is expected to be announced soon, po-
tential industrial backers may not agree to re-
lease data without a waiting period, while in
Japan, sequence data must be checked by the
Science and Technology Agency before release.

[t is also unclear what effect these policies
would have on patenting sequences, says Jo-
seph Straus of the Max Planck Institute for
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Foreign and International Patent, Copy-
right, and Competition Law in Munich, who
chairs HUGO’s committee on intellectual
property rights. In Europe, unlike the United
States, information already made public can-
not be patented, he says. And he is con-
cerned that third parties could scan each
day’s new data for something patentable with
only a minimum of extra information. “If the
idea is to prevent or hamper unnecessary pat-
ents, you may not get the effect you're seek-
ing,” he says.

All this suggests that agreeing on these
issues may be a long, tough process. “What
we want to do is to encourage openness [and]
start urging funding agencies toward a con-
sensus,” says Skene, who is drafting a “state-
ment of principles” based on the Bermuda
meeting. The Bermuda statement, she
hopes, will be an important step in building
that consensus.

—Patricia Kahn

Chair Quits Japan Panel in Protest

TOKYO—The head of a committee of Japa-
nese seismologists responsible for telling the
government when unusual seismic phenom-
ena mean a large-scale earthquake is about to
strike a region near Tokyo has resigned after
failing to win the right to say “maybe.” Kiyoo
Mogi, professor emeritus of the University of
Tokyo’s Earthquake Research Institute, has
spent the past 5 years arguing for the author-
ity to issue a “warning” that would stop short
of a firm prediction. “But Japan’s bureaucrats
just won’t accept change” in the current yes/
no policy, he says. “We would think it very
funny if weather forecasters could only give
the chance of rain as being 0% or 100%, and
earthquake forecasting is much more difficult.”

Koichi Uhira, deputy director of earth-
quake prediction information for the Japan
Meteorological Agency, which manages the
prediction program, says the agency needs
more information to decide whether such a
third option is appropriate. “We repeatedly
asked Professor Mogi for specifics on when
observed data would justify such a warning,”
says Uhira, “but we never got an explanation.”

The prediction program, the most elabo-

rate in the world, is intended to anticipate a

magnitude-8 earthquake thought to be over-
due for the Tokai region, a densely populated
area about 150 kilometers west of Tokyo.
Meteorological Agency technicians monitor
data around the clock from more than 150
instruments measuring seismic activity, rock
strain, crustal tilt, and tide and ground-water
levels. Mogi’s Earthquake Assessment Com-
mittee is convened if anomalous phenomena
are detected. If the committee decides that
an earthquake is imminent, the primé minis-
ter is required to issue a declaration that
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would close stores and schools, reroute traf-
fic, and put emergency services on alert. The
committee has never met on such an emer-
gency basis in its 17-year history, much less
reached a decision, and the prime minister
has never ordered an alert.

A charter member of the six-person as-
sessment committee and its chair since 1991,
Mogi believes it is possible in some cases
to make an accurate prediction. But he is
troubled that a decision with such large eco-
nomic consequences may have to be made
in the face of scientific uncertainty. For this
reason, he proposed the option of issuing
an earthquake warning, which would re-
sult in slowing—but not stopping—traffic
and taking other halfway measures. Another
panel member, Katsuyuki Abe, professor of
seismology at the Earthquake Research Insti-
tute, supports the idea and says the final call
should be left to politicians, not scientists.
If the panel’s analysis of anomalous phe-
nomena falls into a gray area, Abe says, “it
should be up to theditector of the Meteoro-
logical Agency to decide whether it is black
or white.”

Although the government spends more
than $100 million a year on the prediction
program and associated prediction research,
the effort enjoys only spotty support from
scientists in Japan. The public is also leery
about the chances of predicting any earth-
quakes (Science, 16 February, p. 910). De-
spite that skepticism, there is no sign other
committee members will follow Mogi’s lead
and resign. Uhira says the agency has no
plans to change the prediction program and
expects to appoint a new chair shortly.

—Dennis Normile
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