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are baffled by the probe. It’s unclear who
would owe money to the federal govern-
ment, and the amount at stake may total
less than a million dollars, says PE attorney
Joseph Smith. Indeed, one of the most puz-
zling aspects of the affair is why the HHS

Man and machine. Leroy Hood and the automated four-color sequencer,
developed in his lab at Caltech in the 1980s.

Inspector General’s (IG’s) office launched
the probe in the first place. Officials from
the office decline comment. But the re-
searchers involved are not so reticent.
“What they’re doing is wrong,” says Hood,
who’s now at the University of Washington,
Seattle. “It’s a witch-hunt.”

The probe focuses on a 1980 change to
patent law known as the Bayh-Dole Act and
a 1988 contract between Caltech and Ap-
plied Biosystems Inc. (ABI), a company
that PE later purchased. Bayh-Dole encour-
ages universities to patent inventions devel-
oped with government money but stipulates
that the government should not pay a royalty
fee if it uses the invention.

Although the Bayh-Dole Act has been
widely praised for helping to move tech-
nology from universities to industry, it has
created a perplexing dilemma: It’s often
difficult to separate how labs spend their
federal and private funding. Hood says his
lab developed what’s known as the four-
color fluorescent dye DNA sequencer in
the early 1980s with money from the
Weingart Foundation, Monsanto, the Bax-
ter Foundation, and Upjohn. Hood’s lab
then received grants from the National In-
stitutes of Health (NIH), but Hood says he
used that money solely for studying the
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immune system.

PE attorneys note that the Hood lab first
filed a patent on the DNA sequencer in Jan-
uary 1984, 20 months before receiving
an NSF grant in September 1985. John
Wooley, an NSF officer who led a team of
reviewers on a
site  visit in
March 1985, con-
firms that the
machine was al-
ready operational
then. “We saw it
working, and we
saw sequence da-
ta,” says Wooley,
who is now an
official at the
University of
California, San
Diego.

At the time,
however, Caltech
and the research-
ers made some
statements that
have come back
to haunt them. In
June 1986, Caltech and NSF both issued
press releases in conjunction with a Nature
paper about the machine; all of these doc-
uments note NSF’s support of the research.
“It was a courtesy to NSFE” says Balti-
more: “As far as we can tell, this falls into
the category of ‘No good deed goes un-
punished.” ” Tim Hunkapiller, who is
named in the patent for the sequencer and
now runs Discovery Bioscience in Seattle,
blames Hood’s “grantsmanship” in part for
the acknowledgments to NSF.

According to PE attorney Smith, Caltech
further confused the issue in 1988 when it
included language in a license agreement
with ABI that said the university would not
receive royalties for DNA sequencers sold
to the federal government. But Smith, who
helped craft the document, says the Caltech
attorneys mistakenly included this language
because a postdoctoral student in Hood’s lab
received an NIH fellowship—which Bayh-
Dole explicitly exempts.

Why the HHS IG’s office became inter-
ested in this case in unclear, because NSF
does not fall under its jurisdiction. In the
past, however, the IG has criticized NIH
for not closely monitoring whether univer-
sities, comply with Bayh-Dole when they
patent NIH-funded inventions. And NIH
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has purchased several PE sequencing ma-
chines—which now cost up to $300,000—
and the expensive reagents needed to run
them. Science has learned that NIH has
passed on to the IG complaints that it re-
ceived from a Boston lawyer, George
Corey, that questioned the government
funding of Hood’s lab during the time it
developed the DNA sequencer. Corey did
not want to discuss the matter publicly.

If the genesis of the probe is uncertain,
so are the stakes. “We don’t even know the
answer to that,” says Baltimore. PE pays
Caltech a royalty of 2% on sales of its se-
quencers, but Smith says the company al-
ready gives the government a 6% discount
on the few sequencers it purchases. That
“the government [is] trying to get anything
here is really kind of silly,” says Smith.
Texas Representative Ralph Hall, the rank-
ing Democrat on the House Science Com-
mittee, doesn’t think it’s silly at all. “We
have been looking into charges that the
American taxpayers may have been over-
charged for these sequencers,” Hall told the
Los Angeles Times. The General Accounting
Office (GAO) also has a congressional
mandate to look into government-wide
compliance with Bayh-Dole and has issued
three reports on the topic in the past 2 years.
With this combination of Congress, HHS,
GAO, patent lawsuits, and the media, Cal-
tech’s role in the development of the DNA
sequencer will likely remain in the spotlight
for months to come. —JON COHEN

With reporting by Eliot Marshall, Leslie Roberts,
and Elizabeth Pennisi.

Patent on HIV Receptor
Provokes an Outcry

For the past 5 years, a biotech company
that set out to methodically sequence and
commercialize human genes has been
telling the world that it would beat every-
one else to the Patent Office. Last week,
that company—Human Genome Sciences
Inc. (HGS) of Rockville, Maryland—
made good on its boast. It won a U.S.
patent on a human gene that plays a key
role in HIV infection. The gene codes for a
cell surface receptor called CCR5 that
HIV uses to gain entry to a cell. The news
gave HGS a big boost: Its stock, after de-
clining a week before, skyrocketed on 16
February to a record high, $188 per share,
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gaining more than 21% in a day. But aca-
demic scientists who had also chased this
gene and, unlike HGS, published scientific
papers showing that HIV uses the receptor,
were dumbfounded—especially because
HGS did not know of the AIDS connection
when it filed its patent.

The patent decision “takes my breath
away,” says Robert Gallo, director of the In-
stitute of Human Virology at the University
of Maryland, Baltimore. “As a society, we
have to ask if it’s fair” to give the main com-
mercial prize to the company that simply se-
quences a gene rather than
to those who do the hard
work of figuring out its bi-
ological function, says
Gallo. Several groups, in-
cluding Gallo’s, that
played critical roles in
identifying the suite of re-
ceptors that HIV uses to
slip inside cells have also
applied for patents, but
their claims were filed af-
ter HGS’s. (A patent ex-
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He says the company’s strategy from the out-
set was to use sequencing as an entry point
to research, and then to move quickly from
databases to “wet biology” and pharmaceuti-
cal development. HGS targeted the family
of cell receptors that includes CCRS—the
seven-transmembrane group—for special at-
tention because they have been hugely suc-
cessful pharmaceutical targets. Drugs aimed
at these receptors, which include antiulcer
and allergy remedies, account for $40 billion
in sales annually, he says.

Haseltine recalls that CCR5—which has
a different name tag in
HGS’s database—turned
up in a batch of unknown
gene sequences in an early
sequencing scan of the hu-
man genome begun in
1993. He says the compa-
ny’s computer analysis
tagged it as a probable
seven-transmembrane re-
ceptor, and it was cloned
in a cell line and ex-
pressed. “Very quickly, we

pert at the National Insti- sequencers. discovered that it was a
tute of Allergy and Infec- chemokine receptor ...
tious Diseases notes that —Robert Gallo and we used that informa-

the Patent Office could
still issue other, compet-
ing patents on CCRS, cre-
ating a nasty legal traffic jam.)

“I’m flabbergasted,” says virologist
Christopher Broder. “I can’t believe” the
Patent Office made a decision to reward
what he calls “armchair” biology research
by HGS. Broder, now at the Uniformed
Services University of the Health Sciences
in Bethesda, Maryland, was a member of a
National Institutes of Health team led by
Edward Berger and Philip Murphy that in
1996 published a detailed analysis of how
CCRS works as a “coreceptor” for HIV on
the surface of immune system cells
(Science, 10 May 1996, p. 872, and 28
June 1996, p. 1955). Berger was traveling
and couldn’t be reached for comment, but
Broder said that “it is rather upsetting to all
of us to learn that this company is obtain-
ing patents, despite the fact that we made
the discovery first.” Murphy says he, too,
was “a little surprised” by the patent. HIV
researchers John Moore of the Aaron Dia-
mond AIDS Research Center in New York
City and Robert Doms of the University of
Pennsylvania, Philadelphia, were also dis-
mayed to learn that HGS’s sequencing ef-
fort seems to have given the company pri-
ority over those who first published studies
on CCRS5’s function.

But HGS’s chief executive, William
Haseltine, a former HIV researcher himself,
says his company didn’t simply churn
through sequencing data to obtain priority.

tion to write that descrip-

tion of the gene in a

patent,” Haseltine says.
The patent, filed in June 1995, included
“many” other genes. He says HGS has 13
patents on receptors in this family. “We also
realized that chemokine receptors might be
viral receptors,” Haseltine explains, so the
patent was written to cover generic medical
uses of CCRS5, such as for therapies to block
or enhance the function of the receptor.

Haseltine confirms, however, that the con-
nection between CCRS and HIV was not
known when the initial patent was filed. In-
deed, HGS’s patent doesn’t mention AIDS or
HIV. But HGS’s press release on 16 February
2000 describes the patent as covering “what
is believed to be the critical entry point for
the AIDS virus.” HGS has licensed the patent
to its pharmaceutical partners for AIDS drug
development, including a new deal with Prae-
cis Pharmaceuticals Inc. of Cambridge, Mas-
sachusetts, to develop “peptide mimetic
drugs,” according to Haseltine. HGS itself
will try to develop antibody-based therapies
to block or treat HIV infection.

Haseltine says he understands why other
scientists are disappointed and agrees that
they deserve recognition for their work in
elucidating the function of CCRS. HGS, he
claims, is ready to share data and reagents
with them. “We would not block anyone in
the academic world from using this for re-
search purposes.” But if anyone wants to use
the receptor to create a drug, HGS will en-
force its claim. ~ELIOT MARSHALL
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Congress began looking over President
Clinton’s $43 billion civilian science budget
request last week, with hearings on various
agencies. Two reports from the front lines:

NIH Envy Building upon the generally
positive reaction to the record $675 mil-
lion increase the White House has pro-
posed for her agency in 2001, National
Science Foundation (NSF) director Rita
Colwell is already out for more.

Asked last week by a very supportive
House Science Commiittee if there were
any “unmet
needs” in the
foundation’s pro-
posed $4.6 billion
portfolio, Colwell
didn’t miss a beat.
“I'd like to bring
the size of our
grants at least to
the level of the
average [National Institutes of Health]
grant,”she said, which at $300,000-plus
per year is now about four times larger.
Bigger grants would make scientists more
efficient, she explained, by reducing the
time spent submitting applications and
reviewing proposals. Funding this year's
request, she added, would allow NSF's av-
erage grant size to jump from about
$80,000 to $108,000.

Colwell said she hoped to achieve the
goal in 4 years. The cost? “It would take
another $4 billion,” she said coolly.

Show and Tell Last year's murmured
worries that the National Institutes of
Health (NIH) may not be able to spend
its ballooning budget effectively appear
to be growing louder this year. Appearing
before a House appropriations subcom-
mittee last week, NIH acting director
Ruth Kirschstein fielded a bevy of ques-
tions about how the agency can ensure
that a proposed $1 billion increase will
go to high-quality science.

Challenged by subcommittee chair
Representative John Porter (R-IL) to de-
velop “convincing evidence ... that this
money is being spent wisely,” Kirschstein
said that the agency is struggling to de-
velop measures—from grant statistics to
quality-of-life measures—that demon-
strate good stewardship. “We have ideas
but haven't quite gotten there,” she said.

Few observers, however, expect the
doubts to undermine congressional sup-
port for another NIH increase this year.

Contributors: Jeffrey Mervis and David
Malakoff
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