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Shuttle inquiry to piece disaster
together from the ground up

Declan Butler

The investigation into the Columbia disaster
is focusing on a huge reverse-engineering
analysis. NASA staft are working to pinpoint
where and when each of the 12,000 burnt
and twisted pieces of debris landed. The tra-
jectories of these pieces, which are scattered
over some 70,000 square kilometres of Texas
and Louisiana, will then be plotted to create
a virtual video of the craft breaking up.

Known as ballistic trajectory analysis, the
technique is among the panoply of forensics
being used in the crash investigation by NASA
and an independent inquiry board, chaired by
retired US Navy admiral Harold Gehman. The
investigators will map the coordinates of each
piece of wreckage using the Global Positioning
System, and estimate its trajectory with the
help of data on wind speed and the weight and
shape of each part. This should shed light on
the sequence in which key parts of Columbia
broke oft — those that fell first are most likely
toberelated to the cause of the crash.

Such techniques are used to analyse air-
line crashes. But the high altitude and speed
— 60 kilometres and more than 20,000 kilo-
metres per hour — at which Columbia broke
up complicate matters. The debris is strewn
over a much wider area than the few square
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Parts and labour: Harold Gehman (fifth from left) will study debris to reconstruct Columbia’s demise.

miles typical in an aircraft crash, says
William Waldock, a flight-crash analyst at
Embry-Riddle Aeronautical University in
Prescott, Arizona. Little accurate data on
wind speed are available for altitudes above
15 kilometres, he adds.

Useful information may also be extracted
from individual pieces of debris by forensic
scientists at Barksdale Air Force Base in
Louisiana, where all of the debris is being
assembled. Electron-microscope images of
the grain structure of metal debris will reveal

Biologists wary that cash up front could mean cuts later

Erika Check, Washington
A new way of allocating grants at the US
National Institutes of Health (NIH) could
leave the agency vulnerable to budget
cuts, biology researchers have warned.

President George Bush’s 2004 budget
request, made last week, asks the NIH to
award 322 new research grants using a
“fully funded” mechanism, under which
all the money for the grant would be paid
at the start. The NIH usually splits
funding into a series of yearly payments
made over the lifetime of a grant.

Fully funded grants are aimed at
companies in the private sector, which
may be deterred by the possibility that
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their grants could be cut in the
years after they are awarded, says
Donald Poppke, the NIH’s acting
associate director for budget. The
request also asks the NIH to study
whether full funding works, and
whether more NIH grants should be
paid in this way.

Observers say that researchers might
appreciate the certainty that comes with
a fully funded grant, but worry that it
could make it easier for the government
to cut the NIH’s budget in subsequent
years. “The NIH is potentially vulnerable
to cuts if there is no commitment to
fund grants beyond their first year,” says

© 2003 Nature Publishing Group

Bob Rich, executive associate dean at
Emory University School of Medicine
in Atlanta, Georgia.

Steven Teitelbaum, president of the
Federation of American Societies for
Experimental Biology, points out that
this could be particularly difficult in
tight fiscal times, such as those being
experienced now, when the NIH will
be awarding fewer grants than in the
immediate past (see Nature 421, 565;
2003). But for the moment, the federation
and other advocacy groups have not taken
a position on the issue. “It’s a new kid on
the block,” says Teitelbaum “We’re going
to have to think about it.” ]
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tell-tale signs of the heating that each part
experienced, says Arvid Pasto, director of
the High Temperature Materials Labora-
tory at Oak Ridge National Laboratory in
Tennessee. Knowing the shape and con-
ductivity of the shuttle’s components will
also allow the spreading of heat through-
out the craft to be modelled. And if pieces
are missing, they probably either blew
apart or were vaporized, again giving clues
as to where fires broke out.

NASA is likely to send debris to Oak
Ridge for such tests, says Pasto. Parts that
experienced the most heating were prob-
ably situated close to where the malfunc-
tion originated. But the ultimate goal, he
says, is to simulate the heat to which all of
the individual pieces were exposed and
thenreconstruct the entire break-up with
theaid ofa supercomputer.

NASA staff will check their break-up
models with radar and satellite images of
the disintegrating shuttle and the wealth
of photos and videos taken by the public
and astronomers. They will also make use
of data from the shuttle’s autopilot, which
took corrective action to counter a drag
on the left wing minutes before the craft
broke up. Models of the shuttle’s aero-
dynamics could shed light on what caused
the autopilot to take the action that it did.

Little other concrete information
about the moments before the accident
has emerged so far. Just before contact
with the craft was lost, mission control
detected temperatures rising by around
2 °C per minute in the well that contains
the wheel on the left wing. Temperatures
across the wing and fuselage then rose,
and sensors of pressure, temperature and
other parameters failed.

Theinvestigationisstill inits evidence-
gathering phase, says Waldock, and firm
conclusions are weeks, if not months,
away. u

DNA study deepens rift over
Iceland’s genetic heritage

Alison Abbott

The row between Icelandic company
deCODE Genetics and its opponents has
been rekindled by an analysis of European
DNA sequences.

Based in Reykjavik, deCODE has claimed
that Icelanders are relatively genetically
homogeneous, and that analysis of the popu-
lation’s sequence data and medical history
should therefore aid the hunt for disease-
related genes. To those ends, the Icelandic
parliament granted deCODE exclusive
access to the medical records of the country’s
inhabitants. Opponents such as lobby group
Mannvernd object to the commercial use of
Iceland’s medical records.

The claims for Iceland’s homogeneity
made by deCODE are based on results pub-
lished over the past few years. Researchers at
the company and at the University of Oxford,
UK, compared the sequences of mitochon-
drial DNA samples from about 400 Icelanders
with those from other nationalities stored in
various sequence databases (A. Helgason et al.
Am. J. Hum. Genet. 66,999—-1016;2000).

Einar Arnason, a geneticist at the Univer-
sity of Iceland in Reykjavik and a member
of Mannvernd’s board, now says that
deCODE’s researchers were misled by exten-
sive errors in some of the databases they used
in their analysis. He also questions a few of
the assumptions behind the technique the
company used to compare the sequences.

Arnason re-analysed available data, but
avoided using databases. He compared mito-
chondrial DNA sequences generated by his
research group and by deCODE, and com-
pared them with datain research paperson 26
different European populations. His results

suggest that several characteristics of the
mitochondrial DNA sequences vary as much
in Iceland as they do in the rest of Europe (E.
Arnason Ann. Hum. Genet. 67,5-16;2003).

Scientists at deCODE do not dispute
Arnason’s sequence data, but say that he has
misinterpreted them. The firm’s chief execu-
tive, Kari Stefansson, says that the database
errors have only a “limited” effect on Ice-
land’s position in the hierarchy of European
genetic homogeneity. The company adds
thatIceland’s extensive genealogical data will
aid the hunt for disease genes, whatever the
genetic variation within the country’s popu-
lation proves to be.

All mixed up: Icelanders may be as genetically

heterogeneous as the rest of Europe.

Cancer fears cast doubts on future of gene therapy

Erika Check, Washington

A once-promising gene-therapy treatment
should be used only as a last resort,
advisers to the US National Institutes

of Health (NIH) said this week.

Members of the NIH’s Recombinant
DNA Advisory Committee, meeting in
Bethesda, Maryland, on 10 February, said
that patients suffering from severe combined
immunodeficiency disease (SCID) should
be treated by gene therapy only if they fail
to respond to all other treatments. SCID,
which disrupts the development of the
immune system, is the only disease so far
to have been cured by gene therapy.

SCID trials in the United States were
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suspended last year by the Food and Drug
Administration (FDA) after a child in the
world’s most advanced study, led by Alain
Fischer of the Necker Hospital for Sick
Children in Paris, developed leukaemia. The
agency halted 24 similar gene-therapy trials
when a second child in Fischer’s trial was
diagnosed with leukaemia in December (see
Nature 421, 305; 2003).

In both cases, the retrovirus used to
deliver the corrective gene to the patient
inserted itself into a stretch of DNA in or
near a gene called LMO2, which can cause
childhood leukaemia. Since then, Christof
von Kalle, a molecular geneticist at the
Cincinnati Children’s Hospital, has found
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that a similar insertion has occurred in a
third child in Fischer’s study, although this
patient has not developed leukaemia.

The committee’s advice to limit the use of
SCID gene therapy is expected to influence
the FDA’s final decision on the US trials. The
agency will consider whether to halt the
SCID trials permanently when its advisory
committee meets on 28 February.

Scientists say that this meeting is crucial
for the future of gene therapy. “People are
very worried that these cases will shut down
the entire field of gene transfer,” says Diane
Wara, a paediatrician at the University of
California, San Francisco, who sits on the
NIH committee. u

NATURE |VOL 421 |13 FEBRUARY 2003 | www.nature.com/nature

B. JEREMY/CORBIS SYGMA




	Biologists wary that cash up front could mean cuts later

