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The death last month of a Hong Kong man
infected with H5N1, an avian influenza
virus, has once again sounded the alarm
for a global influenza pandemic. In 1997,
the same virus killed six people, in each
case by direct transmission from chickens.
The virus has not yet acquired the ability to
spread from person to person but many ex-
perts say it is only a matter of time.

“We’ve had H5N1 since 1997, we don’t
have a vaccine on the shelf. That is a black
eye for [the World Health Organization]
and the system,” says Robert Webster, an
influenza expert at Saint Jude’s Children’s
Hospital in Memphis, Tennessee. “What
the hell have we been doing?”

At least in some corners of the world,
people are finally paying attention. In
May, the WHO is expected to pass a resolu-
tion urging member states to prepare for
the worst; the journal Vaccine is dedicating
its May issue to research on influenza; and
human safety tests for a recombinant vac-
cine against H5N1 are expected to begin
this summer.

Those preparations may be just in the
nick of time: as Nature Medicine went to
press, the US state of Connecticut was
planning to vaccinate millions of chickens
when birds at the state’s largest egg farm
became infected with avian influenza.
Worldwide, health officials also warned
that a mysterious respiratory illness that
had thus far claimed the lives of nine peo-
ple could be a new strain of flu.

The most devastating pandemic of the
last century was the ‘Spanish Flu’ of 1918,
which is estimated to have killed up to 50
million people worldwide. Milder pan-
demics in 1957 and 1968 each killed

around 1 million people. All
three involved strains of in-
fluenza virus originally derived
from birds, the natural reser-
voir for the virus, with some
genes from strains that infect
humans. The Hong Kong
strain, H5N1, is named for the
surface antigens hemagglu-
tinin (H) and neuraminidase
(N).

Webster and others are using
reverse genetics to create hy-
brid viruses with any 1 of the
15 different varieties of hemagglutinin
genes and 9 different neuraminidase genes
stitched onto a human influenza virus
backbone. Researchers hope to create ‘seed
stocks’ of the engineered flu viruses that
could be pulled off the shelf to produce
large quantities of vaccine as soon as a pan-
demic strain is identified.

Reverse genetics is the only option, ac-
cording to Webster. “There is no alterna-
tive strategy at this time to rapidly make a
vaccine.”

Kanta Subbarao, a researcher at the US
National Institutes of Health, will soon
publish the first successful attempt to gen-
erate an H5N1-like recombinant vaccine
candidate using reverse genetics. In mice,
the vaccine is safe and protects against
challenge with wild-type H5N1 virus.
Human safety and immunogenicity tests
will begin this summer, Subbarao says.
Because of recent events, there’s an added
urgency, she says. “But there’s very little
experience in terms of what it would take
to immunize somebody against the avian
virus.”

The WHO resolution
aims to increase routine
vaccination of all people
at high risk—including at
least 50% of the elderly
population—by 2006. It
also points to the need to
control annual epidemics
that kill around a million
people a year worldwide.

Arnold Monto, profes-
sor of epidemiology at
the University of
Michigan School of
Public Health, welcomes
the move. “This is the
first time [influenza has
been a high priority],” he
says. “Pandemics tend to

be the lever that gets people’s attention.”
Vaccines now have nearly 90% efficacy

in healthy adults. But only 250 million
doses are distributed each year, catering to
less than 5% of the world’s population.
Developing a vaccine is also just one piece
of the puzzle. Fewer than 30 countries have
planned for a pandemic, and “only a hand-
ful” have translated this plan into concrete
policies and action, says Nancy Cox, direc-
tor of the influenza branch at the Centers
for Disease Control and Prevention.

Many developing countries lack in-
fluenza vaccination policies altogether be-
cause they have no data on the disease
burden to compare with other major dis-
eases such as AIDS, tuberculosis and
malaria. Recent outbreaks show how de-
structive influenza can be in such nations.
In the Democratic Republic of Congo, an
influenza epidemic has now infected more
than 1.5 million people, and killed more
than 2,000, while an outbreak in
Madagascar last year killed more than 800.

Even under the best of circumstances, it
is not easy to protect the most vulnerable.
In the developed world, for instance,
greater life expectancy means an increasing
population of the elderly, who are more
vulnerable to influenza. In January, the
Journal of the American Medical Association
reported that the number of elderly people
dying from influenza has tripled in the past
three decades. The vaccine may also be less
effective in the elderly.

“We don’t yet have a good understand-
ing of how to improve immunogenicity in
the elderly and deal with the features of an
aging immune system,” says Maria
Zambon of the UK’s Public Health
Laboratory Service. “You’re not going to
make, in my view, a new universal panacea
for influenza.”

Julie Clayton, London
Count your chickens: Hong Kong health workers slaughtered
1.4 million birds during the 1997 influenza outbreak

Looming flu pandemic has experts crying fowl
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HIV vaccine researchers have known for
years that VaxGen’s AIDSVAX, and oth-
ers like it, have little chance of inducing
antibodies that can neutralize HIV. Some
have instead chosen to investigate vac-
cines that, rather than prevent infection,
induce a cellular immune response to de-
stroy infected cells.

As a few of those alternatives inch to-
ward phase 3 trials, however, many sci-
entists now say that a combination of
the two approaches offers the best shot
at preventing HIV infection.

“The Holy Grail is a candidate that will
give you a robust cell-mediated response,
together with the neutralizing antibodies
that can recognize and defend against a
wide range of primary isolates,” says
Anthony Fauci, director of the US
National Institute of Allergy and
Infectious Diseases (NIAID).

Not long ago, there were so few vaccine
candidates that keeping track of them
was an easy task, says Scott Hammer,
chief of the Division of Infectious
Diseases at Columbia Presbyterian
Medical Center in New York. “Now it’s a
challenge to compress [the information]
into a few minutes,” he says.

Many of the new candidates are based
on the prime-boost approach—a DNA or
vector vaccine to destroy infected cells
followed by a subunit-based vaccine to
induce antibodies. Hammer cites four
potential vaccines that are likely to make
up the next wave of clinical trials:
Merck’s adenovirus vaccine; a DNA vac-
cine with a modified vaccinia Ankara
boost, sponsored by the International
AIDS Vaccine Initiative (IAVI); an NIAID
trial of the Aventis canarypox vaccine;
and an Emory University vaccine featur-
ing a DNA prime and a recombinant
poxvirus booster.

None of the trials are expected to
begin before late 2003 or 2004; candi-
dates face formidable obstacles such as
viral diversity and the recently described
potential for superinfection. In the
meantime, Hammer says, scientists need
a better way to predict which candidates
will prevent infections in humans. “It’s
going to be a while before we have true
human correlates of infection,” he says.
“It’s absolutely what we need to push the
vaccine forward.”

The path to a vaccine is littered with
abandoned candidates. Last year, NIAID
cancelled one phase 3 study of the
ALVAC canarypox vaccine when it failed

to induce a powerful enough immune re-
sponse. More recently, Harvard re-
searchers reported that three of four
monkeys treated with a promising DNA
vaccine have died due to viral break-
through.

Researchers now know there are at least
six human antibodies that can broadly
neutralize HIV. Members of IAVI’s
Neutralizing Antibody Consortium say
they have determined the structures of
three of those. But retracing the steps to
find the immunogens that can elicit
those antibodies has been difficult, at
best.

Although nearly everyone in the field
now points to a cocktail of vaccines—
which would induce both antibodies and
the cellular immune response—as the so-
lution, there is little evidence to support
that premise.

“Intuitively we say we need a combi-
nation,” says Wayne Koff, IAVI’s vice
president for research and development,
but proof of that principle has yet to be
established. Asked how long an effective
AIDS vaccine is likely to take, researchers
still offer a now-familiar estimate: “five
years.”

Tinker Ready, Boston

When California-based VaxGen an-
nounced in February that its HIV vaccine
was ineffective in a majority of trial par-
ticipants, few researchers in the field
were surprised. “All the animal studies
pointed that way and even the phase 2
trials…suggested that it wouldn’t work
out—and it didn’t,” says Dennis Burton
(see page 380), professor of immunol-
ogy at Scripps Research Institute.

The vaccine, which was directed
against the gp120 envelope protein,
elicited neither neutralizing anti-
bodies (see page 380) nor a cellular
immune response, Burton notes.
“The science community is pretty
angry by now because I think it was
a pretty clear failure,” he says.

But with those results, VaxGen
also revealed the tantalizing possi-
bility that the vaccine conferred
78% protection in African-
Americans and 67% protection in a
group composed of African-Americans,
Asians and other minorities. Skeptical
scientists were ready with sharp pencils.

Bette Korber of Los Alamos National
Laboratory questions how VaxGen de-
rived the P (significance) value for
African-Americans and the grouped mi-
norities. “If you move the African
[Americans] out, you’re left with Asians
and ‘others’ and [the results are] not sig-
nificant,” she says.

In response to press reports question-
ing its statistical analysis, the company
issued a statement saying, “the re-
sults…remain accurate as stated, and
the analysis continues.” But Jim Key,
VaxGen’s director of communications,
now says the data have not been ad-

justed for multi-group analysis.
Key says the next step is to find a bio-

logical explanation for the mixed results.
Asked why the company went public
with incomplete data analysis, Key says
that VaxGen, a publicly traded com-
pany, was in a difficult position. Once
the data were initially unblinded, he
says, the company had to protect the in-
formation from leaking out for fear it
would influence stock trading. The initial
announcement of trial results was fol-

lowed by an immediate drop in
VaxGen’s share price from about $10 to
around $4.

Is it possible that a vaccine could se-
lectively protect African-Americans?
Human leukocyte antigen (HLA) geno-
types could certainly affect both the
transmission and cure of certain dis-
eases, says Keith Crawford, director of
clinical research at Howard University’s
School of Pharmacy. But Crawford and
others are reserving further judgment
until they see a detailed analysis.
“[VaxGen] should tell people what
they’ve done,” says Korber. “They
should explain it to us.”

Myrna E. Watanabe, New York

All subjects

White & Hispanic

Black, Asian,
other combined

Black

Total
Infected at
end of trial Percentage who became infected

1,679
3,330

1,508
3,003

171
327

111
203

98
191

81
179

17
12

9
4

5.8%
5.7%

Placebo
Vaccine

5.4
6.0

9.9
3.7

8.1
2.0

AIDSVAX flop leaves vaccine field unscathed
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Skeptical scientists skewer VaxGen statistics



Wrangling the last bits of sequence from
the human genome could provide a few
surprises—enough to drive research into
some tricky territory beyond the original
goals of the Human Genome Project. For
people who work on duplicated and unsta-
ble regions of the genome, for instance,
work has just begun.

“A few fools go into these regions, and
we are among them,” says Evan Eichler, as-
sistant professor of genetics at Case
Western Reserve University. Eichler’s
group painstakingly catalogs duplicated se-
quences in the genome and places them in
the correct positions. Because duplicated
regions are particularly susceptible to
breaks and rearrangements during recom-
bination, they underlie many human ge-
netic diseases and may even drive
evolution, Eichler says. They are also the
source of many of the missed and mis-
placed genes in both the Celera and pub-
licly-funded sequences.

The Human Genome Project aimed to
sequence at least 95% of each chromo-
some—excluding centromeric heterochro-
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matin—with all gaps sized, oriented and
annotated. The sequenced regions were to
be 99.99% accurate at the nucleotide level.
On 14 April, leaders of the project are ex-
pected to announce that they have
achieved that aim.

The stated goals have most likely been
met, says Huntington Willard, past presi-
dent of the American Society of Human
Genetics. But “it would be a shame if they
were to say they are done, full stop,” he
says. Willard, who plans to sequence hete-
rochromatic regions, says it is critical that
researchers continue trying to accurately
place duplicated regions on the genome.

“This is heavy lifting but the payout will
be fascinating and likely important,” says
Willard. “It’s worth it from any number of
perspectives—philosophically, evolution-
arily and medically.”

Duplicated regions, which can exceed
400 kb, account for half of the known gaps
in the sequence, says Eichler, and either get
pinned to the wrong place or dropped off
the map entirely. That’s particularly prob-
lematic when a duplicated region is larger

than a bacterial artificial chromosome, the
sequencing unit for genome projects.

It is difficult to determine precisely how
many duplicated regions are missing, says
Julie Korenberg, professor of genetics at
the University of California in Los
Angeles. At the American Society for
Human Genetics annual meeting last fall,
Korenberg estimated that 47% of 580 bac-
terial artificial chromosomes with known
duplications contained sequences that
were either missing or misassembled in
the publicly funded genome sequence.
That number has dropped to below 20%
so the data are improving, she now says.
Similar problems afflict the Celera se-
quence, she adds.

Duplicated regions are enriched for
genes with roles in immunity and develop-
ment. They may also underlie some of the
variability in the human population’s sus-
ceptibility to disease. “If you are the sort
who says you look for treasure under the
light,” says Willard, “then this is where you
should be shining the light.”

Charlotte Schubert, New York

‘Fools’ rush in where genome giants fear to tread

To promote India as a global health des-
tination, the Indian government has an-
nounced in its annual federal budget a
series of new tax concessions and incen-
tives for private investment.

The new scheme, announced 28
February, aims to boost investment from
foreign pharmaceutical companies and
projects India as an attractive place for
drug research and clinical trials. The
budget for domestic biomedical re-
search, however, is at Rs 9.8 billion—up
just 1% from last year.

The announcement was greeted with
cheers from the pharmaceutical sector.
“For the first time, pharmaceutical and
biotech industry are treated at par with
the much-pampered information tech-
nology,” says Khalil Ahmed, director of
Hyderabad-based Shantha Biotech. “It is
a clear recognition of health care sector
as a knowledge-based industry with
great export potential.”

The new budget includes Rs 1.5 billion
to allow Indian companies to develop
original drugs. Copying foreign drugs—
which Indian companies are famous for
doing—will be outlawed by a new
patent plan effective in 2005. The gov-
ernment will not tax royalties earned by
drug companies and will waive excise

and customs duties on life-saving drugs.
International companies like Novartis,
GlaxoSmithKline and Pfizer and Indian
biotechs like Ranbaxy will all benefit
from a cut in customs duties on bulk
drugs.

Most important, drugs and materials
imported for clinical trials will not be
taxed. “This will enable India to become
more competitive as a center for clinical
trials,” says Kewal Handa, finance direc-
tor of Pfizer’s Indian operations.

As a result of all these measures, prices
of vaccines, drugs and diagnostics are
bound to fall. One company has already
announced a 16% cut in the price of its
anticancer drugs and a 10% cut in the
price of glucometers. Boston Scientific,
the largest equipment supplier to Indian
hospitals, has also proposed a downward
revision of prices.

Lack of funding has thus far been the
biggest obstacle to the growth of private
hospitals. The government eliminated

this constraint by extending tax benefits
to investors in private hospitals with
100 beds or more. It also reduced the im-
port duty on life-saving equipment from
25% to 5% to encourage hospitals to im-
port the latest equipment.

The private sector already accounts for
about 70% of India’s health care services
market and the latest incentive will fur-
ther fuel the growth, says Pratap Reddy,
chairman of the private Apollo hospitals.
“This budget will definitely see domestic
investments of Rs 25 billion to Rs 50 bil-
lion in health care and foreign direct in-
vestments in billions of dollars,” he said.
“It is a signal to foreign investors that we
are now open for business.”

Health care costs in India are about
one-tenth of those in the US or the UK,
says Reddy, whose Apollo hospitals al-
ready have patients from west Asia and
Africa. The average cost of a cardiac
surgery at the best hospital in India is
only $4500, with a success rate of 98.5%.
A single tooth filing costs $10 against
$300 in the US. With its technology,
skilled specialists, sound infrastructure
and paramedical staff, Reddy says,
“India can become a global health care
destination.”

K.S. Jayaraman, New Delhi

India sets its sights on global health care market
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Europe urgently needs a new research
council with the power, independence
and financial clout of the US National
Institutes of Health (NIH) if it is to re-
verse the brain drain to the US and
elsewhere: that was the opinion
bandied about at a lively meeting in
Paris last month. But as plans are
drawn up to bring the council into ex-
istence as early as 2004, some question
whether Europe is ready for an NIH.

The proposed European Research
Council (ERC) would fund long-term
basic research—something many feel is
neglected by the European Union
(EU)’s Framework Programme, which is
primarily designed to support well-de-
fined, short-term projects.

The ERC should complement both
the Framework Programme and exist-
ing national research councils, said
Nobel laureate John Sulston. “It would
bring excellent people together from
all over Europe and put them in the

same place,” he said, “and it would de-
mand no long-range plans.”

Sulston pointed to the Human
Genome Project—too bold and open-
ended for the Framework Programme
and too big for any one nation’s fund-
ing agency—as a natural fit for the ERC.

The ERC could foster healthy com-
petition by funding only the best na-
tional agency–backed projects in a
given area of research, said Jean-
Patrick Connerade, president of the
Euroscience forum. There is currently
no competition between national
agencies; the Framework Programme
only funds projects that are not sup-
ported by the national agencies.

The ERC could also support archiv-

ing schemes such as the European
Bioinformatics Institute, which in col-
laboration with the Sanger Institute
maintains a public database of human
gene sequences, Sulston added. Europe
does not currently have a coherent way
to fund the institute, he noted. “It is
extraordinary to me that Europe, with
its sense of history, has such a low re-
gard for archiving.”

All ambitious goals aside, the discus-
sion centered, not surprisingly, around
money.

Although the EU has vowed to in-
crease research funding from 1.9% of
the gross domestic product to 3% by
2010, many scientists remain skeptical.
Barry Holland, a vocal critic of the
ERC, added that the plan is also funda-
mentally flawed.

“To fulfil a really effective role, the
ERC would have be a genuinely federal
agency in the style of the NIH,” said
Holland, a researcher at the University
of Paris-Sud. “This can never be
achieved when the only conceivable
source of funding is a collection of
non-federal independent states.” The
annual budget for the sixth Framework
Programme is around !4 billion; the
NIH’s budget for 2003 is roughly !25
billion.

European scientists first dreamed up
the idea of an ERC a decade ago. There
was much animated discussion, but
nothing was accomplished. Faced with
Europe’s continuing lag in science, its
poor record in translational research
and the mass exodus of young scien-
tists, the EU Council brought back the
project last year.

An expert group of national research
council chiefs and other science ad-
ministrators will now begin to define
how the council can be structured and
funded. But progress on the project
will not be easy, predicted Holland,
“because no national politician can see
the value of such a federal agency.”

Others believe the time is now, pro-
vided the ERC has teeth. “The minis-
ters of research in Europe should
ponder the following important ques-
tion: if nothing emerges, or if only an
ineffective body is created, what will
young scientists conclude?” said
Connerade. “It is important to show
them that Europe really means busi-
ness in research.”

Laura Spinney, Paris

Ambitious researchers take awkward first steps to a Euro-NIH

Even as researchers pursue the dream
of a unified European research net-
work, at least one nation—Spain—is
forging ahead on its own. In a bid to
build ‘networks of excellence’, the
Spanish health ministry last month an-
nounced its plan to link basic and clini-
cal research projects. The ultimate
goal, said minister Ana Pastor, is to
bring “basic advances nearer [to] the
clinic as soon as possible.”

The European Commission began
networks of excellence, which must in-
volve at least three centers from three
countries, to overcome the fragmenta-
tion of European research. Inspired by
the move, Spain last year became the
first—and to date, the only—European
country to mimic a similar plan. Spain’s
scheme, worth $57 million, brings to-
gether researchers from across the
country’s 17 autonomous regions.

The Madrid-based ‘Instituto de Salud
Carlos III’ (ISC), the ministry’s research
agency, plans to fund 69 projects, link-
ing 11,331 researchers in 290 centers.
Each network comprises at least five
centers and four regional communities,
and will function as a ‘node’ so that the
ISC can map the country’s progress in
biomedical research.

The ISC realized that networking was
necessary when a 2001 survey revealed
that more than 40% of biomedical re-
search was done in single research
units, says Antonio Campos, head of
the agency. Creating national net-
works will also allow Spanish scientists
to participate in Europe-wide projects
through their networking with other
European groups, he says.

Panels of national and foreign ex-
perts approved the projects, which
must include at least one center or
team with ‘emerging potential’. This is
the only way to prevent research funds
from being devoured by prominent
groups in big centers, says Campos.

Rare diseases are highly represented
among the projects and are surpassed
only by oncology, neurology and car-
diovascular research. For instance, the
network on mitochondrial diseases,
funded at $280,000 a year for three
years, gathers 81 researchers to per-
form clinical and epidemiological stud-
ies and to establish banks of tissue,
fibroblasts, and DNA and RNA sam-
ples.

Xavier Bosch, Barcelona

Spain strives for its own
‘excellence’
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Researchers at the UK’s National Health
Service (NHS) can, beginning this
month, publish their findings for free in
any of BioMed Central’s 90 peer-re-
viewed journals. News of the partnership
comes on the heels of the Public Library
of Science’s announcement that it will
publish its own open-access journals,
funded by a $9 million grant from the
Moore Foundation (Nat. Med. 9, 154;
February 2003).

BioMed Central, an online publisher,
charges an article-processing fee to the
author but the journals are freely avail-

able to its subscribers. Under the agree-
ment, the author fee will be waived for
the more than 1 million people on the
NHS staff and will be replaced by a mem-
bership fee for the organization as a
whole.

The NHS provides free medical care in
Britain—a costly endeavor. The agree-
ment with BioMed Central is an oppor-
tunity to save money from journal
subscriptions and the cost of publica-
tions, the organization says, allowing
NHS funds to be more focused on patient
care and health services. NHS researchers

are not obligated to publish in open-ac-
cess journals, however.

Fees for BioMed Central’s institutional
membership range from $1,550 per year
for very small institutions—defined by
the number of faculty, students and
postdoctoral fellows in medicine and bi-
ology—to $7,750 for very large institu-
tions (more than 5,000 researchers). The
NHS joins 113 other members, including
the World Health Organization, the US
National Institutes of Health and other
top research institutes.

Stacie Grossman, New York

UK’s National Health Service joins publishing free-for-all

A combination of the floundering econ-
omy, a stringent regulatory environment
and the dwindling number of drugs in the
pharmaceutical pipeline are forcing trans-
lational researchers to re-think the way
they structure pharma-academic partner-
ships, heard attendees at the Days of
Molecular Medicine conference in March.

“Pharma is in the middle of a major par-
adigm shift,” said Jeff Leiden, chief scien-
tific officer at Abbott Laboratories. After
the golden age of drug development in the
1980s and 1990s, pharmaceutical compa-
nies expected their good fortune to con-
tinue. Rapid developments in biomedical
research only strengthened that expecta-
tion, Leiden said. But, “things have cer-
tainly changed in the last three years.”

The number of new drug approvals has
steadily decreased in the last few years.
Researchers also filed fewer applications for
patents and inventions in 2002 than in
2001. At the same time, pharmaceutical
companies face the daunting costs of
bringing a drug to market, pricing pres-
sures and stringent requirements from reg-
ulatory agencies; the average size of a
clinical trial has nearly tripled in the last 20
years.

Leiden says the existing model, which is
a series of hand-offs from academia to
biotech companies to large pharma, will
soon be obsolete. Instead, he says, his com-
pany is actively recruiting both ‘scientist-
physicians’—traditional M.D/Ph.Ds who
can perform research—and ‘physician-sci-
entists,’ who understand clinical trials and
the regulatory hurdles in translational re-
search. Companies like Abbott are also ne-
gotiating with universities to train students
in both scientific and management princi-
ples. “I think you’re going to see a lot of
those kinds of programs,” Leiden said.

Some universities are al-
ready one step ahead. The
University of California in
San Diego—which organized
the conference along with
the Salk Institute and Nature
Medicine—is developing a
new inter-institutional pro-
gram called the College of
Life Sciences (COILS). COILS
is designed to bridge the
chasms in translational re-
search and will include the
university’s Institute for
Molecular Medicine as the
preclinical arm, the Clinical
Investigation Institute for
early-phase clinical trials and
the Academy of Clinician
Scholars to deliver therapies. The univer-
sity will also offer joint training in science,
public health and business.

In the UK, the Medical Research Council
(MRC) has in the past two years reorga-
nized its approach to translational research
and has begun novel partnerships. For in-
stance, it transferred several MRC employ-
ees to a new company, established with
Amersham, that provides imaging facilities
to the pharmaceutical industry.

The MRC’s new policies reward all staff
involved in generating a new patent, a
“real important part to encourage young
people,” according to MRC chief executive
George Radda. The MRC also owns all in-
tellectual property that emerges from re-
search done by its employees at academic
institutions, allowing industry to negotiate
licenses with a single organization, Radda
said.

Researchers who form links with private
companies need to be vigilant about po-
tential conflicts-of-interest. Speakers be-

moaned the lack of infrastructure to sup-
port the training of savvy translational re-
searchers who can navigate such murky
waters. M.D./Ph.Ds who exit the university
system are better trained in basic research
and are pressured to stay in those areas
rather than venture into translational re-
search, suggested students who attended
the meeting.

Critical to training new physician-scien-
tists is the role of mentors who can help
young researchers find their footing. Lloyd
“Holly” Smith, associate dean of the
University of California in San Francisco, is
one such “mentor of mentors,” and was
awarded the Mentorship Award at the
meeting. Attendees also honored Brian
Druker and Charles Sawyers, for their work
with the tyrosine kinase inhibitor Gleevec,
with the Translational Medicine Award
and philanthropist Evelyn Lauder, for her
role in raising breast cancer awareness,
with the Service Award.

Apoorva Mandavilli, La Jolla

Troubled times force old pharma to learn new tricks

Award winners all: Lloyd "Holly" Smith, Myra Biblowit (on be-
half of Evelyn Lauder) and Charles Sawyers took top honors 
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Every Wednesday and Friday, you can
find Dennis Burton walking around his
lab in soccer shorts and cleats. For years,
the immunologist has religiously played
soccer twice a week. Off the field, Burton
has a reputation as a laid-back researcher
and the best collaborator anyone could
ask for. But on it, says Anthony
Williamson, who has worked with him
for nearly 15 years, Burton is fiercely
competitive. “He plays dirty—and I have
the bruises to prove it,” Williamson
says, joking.

That Williamson can openly tease his
mentor is a testament to Burton’s fa-
mous good humor. Members of his lab
at The Scripps Research Institute have
over the years staged elaborate practical
jokes with and on Burton. His cheerful,
tolerant attitude has ensured that his lab
is populated with people who have ei-
ther always worked with him, or have
left and returned after postdoctoral ap-
pointments elsewhere.

In the last five years, his research
team—and the funding it has access to—
has nearly tripled. He is now widely con-
sidered a front-runner in the HIV
vaccine field and the world’s leading ex-
pert on antibodies. Last year, the
International AIDS Vaccine Initiative
named Burton director of its
Neutralizing Antibody Consortium,
which includes such research heavy-
weights as John Moore, Joseph Sodroski
and Gary Nabel.

Friends, colleagues and rivals all de-
scribe Burton as a scrupulously thor-
ough, fair and honest researcher.
Through the consortium, Burton has
also fostered a spirit of cooperation and
collaboration, they say. “I really think
he’s doing great work and people should
stand up and pay attention,” says
Ronald Desrosiers, an HIV vaccine re-
searcher at Harvard Medical School. “I
don’t give compliments easily, but I’ve
been saying a lot of good things about
Dennis lately.”

A strong, analytical scientist like
Burton is particularly valuable in the
HIV field, which is full of “gee-whiz
stuff,” says Richard Lerner, president of
Scripps, and Burton’s mentor. “A dra-

matic public health problem [like AIDS]
brings out all the flakes,” Lerner says.
“[Burton] takes a very calm scientific ap-
proach to the problem.”

In the recent controversy over results
from VaxGen’s HIV vaccine trial (see
page 376), for example, Burton has
openly criticized the company’s deci-
sion to proceed with what he says was a
long shot. “If you believe in science, you
don’t believe in just trying anything,”
he says. “There was no science underly-
ing the use of this as a vaccine candi-
date.”

Burton says he hopes to contribute in
some significant way to finding an effec-
tive AIDS vaccine. He and others have
characterized a few antibodies that can
broadly neutralize HIV. His lab is now
engaged in working back from those an-
tibodies to an immunogen that can
elicit them—an approach he calls retro-
vaccinology.

Burton began his career at the
University of Sheffield in the UK. In July
1989, he arrived at Scripps, in La Jolla,
California, for a sabbatical in Lerner’s
lab. He remembers the months that fol-
lowed as the happiest times in his scien-
tific career. “It was very nice—beautiful
weather, the beaches, we had small chil-
dren—I mean it was just so simple, it
was completely uncomplicated,” he
says.

At the time, Burton and several others
in the Lerner lab were trying to make re-
combinant human antibodies. “There
was a great spirit in the lab of the people
working together toward this common
aim,” Burton says. “It was just enor-
mously rewarding but also, it was very

clean somehow.”
Those months of work led to Burton’s

“single biggest ‘Eureka’ moment” and a
celebrated paper in Science. Nearly 15
years later, Burton still describes the mo-
ment of discovery with startling detail
and sentimentality. One morning that
October, he says, he came in and saw a
series of spots on radioactive plates.
“What that meant is we’d made recom-
binant antibodies outside of animals
and here they were,” Burton says. That
afternoon, the lab celebrated with
champagne and Burton wrote the date
on the bottle. He still keeps the bottle in
his kitchen cupboard. “I think [I kept it
because] it would always tell me the date
on which we’d accomplished this pro-
ject,” he says. “It was a special time.”

Even now, Burton says, he values a
spirit of teamwork above all else. “In the
[HIV] vaccine field, I really don’t feel we
have rivals,” he says. “There is a duty of
researchers to help one another get to [a
common] goal—I think most people feel
that.” Although most of his colleagues
politely disagree with that assessment,
nearly all say Burton is competitive only
in that he motivates himself and his ri-
vals to do their best.

Burton may have another opportunity
to sublimate his competitive spirit. His
second son is a champion golfer and a
student at the David Leadbetter athletic
academy, which has trained the likes of
Andre Agassi and the Williams sisters.
From his office, which overlooks the
ocean and the world-famous Torrey
Pines golf course, Burton often watches
Tiger Woods roam the fairways during
tournaments. Does he hope, as his
friends tease him, that his son might
someday be the next Woods? “Well,
that would be nice,” Burton says with a
sheepish grin, before the rational scien-
tist in him reasserts itself. “But you can’t
rely on things like that.”

What you can rely on, says
Williamson, is Burton’s unwavering
spirit. And if reserving all his aggression
for the soccer field helps maintain his
good humor in the lab, Williamson
adds, “he had better just keep playing.”

Apoorva Mandavilli, La Jolla

In HIV vaccine research—where the stakes are high both scientifically and financially—it is rare to find a scientist as
universally liked as Dennis Burton. Tempering deep ambition with a deeper sense of integrity, Burton walks the fine line

between competition and collaboration.

Dennis Burton
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NEWS

The 1953 discovery of DNA’s double helix was more than a scientific
breakthrough—its elegant beauty has become engrained in our culture,
inspiring scientists and artists alike. Around the world this year, the fifti-
eth anniversary of Watson and Crick’s famous discovery is being cele-
brated in creative and unusual ways.

Several galleries and museums are honoring the anniversary with DNA-
themed exhibits, including How Human: Life in the Post-Genome Era at the
International Center of Photography in New York and Representations of
the Double Helix at Cambridge University’s Whipple Museum. The UK
Royal Mail recognized genomic research through a series of five special
stamps, including one depicting a cartoon double helix. Even designers
have been inspired by the molecule: Andrea Valentini’s DNA necklace
uses intertwined strings of beads to represent the complex molecule, and
a striking design by Helen and Kate Storey features a woman wearing a
helical red dress of DNA sequencing gel. Not surprisingly, the ones most
excited about the anniversary are scientists themselves: an autographed
print of James Watson and Francis Crick posing with their DNA model,
released for the anniversary by Science Photo Gallery and auctioned at
the International Congress of Genetics, was worth $3,850 as Nature
Medicine went to press.

Art imitates life

DNA Necklace by Andrea Valentini, 2002

Dolly by Chris Buck, 1997

Cracking the Code by Williams Murray Hamm (design)
and Peter Brookes (illustration), 2003

James Watson and Francis Crick by Antony
Barrington Brown, 1953 Design 26 by Helen and Kate Storey, 1997

Dr. Phillip A. Sharp by Kunié Sugiura, 2003
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