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Rarely have scientists felt they had so much at
stake in a US presidential election. With
George W. Bush about to embark on a second
term in office, researchers who had pinned
their hopes on Democratic challenger John
Kerry are feeling stunned.

“The depression and anxiety over this is
palpable,” says John Gearhart, a stem cell
researcher at Johns Hopkins University in
Baltimore, Maryland.

Whether the issue is therapeutic cloning
or AIDS policy, the Bush administration 
has repeatedly bumped up against 
accusations that it distorts scientific 
evidence for political ends.

A report issued in February by the Union
of Concerned Scientists, a Washington,
DC—based pressure group, detailed dozens
of cases in which scientific information
appeared to have been suppressed for 
political purposes. It said the administration
had altered reports and websites to remove
information that ran counter to its policies
on the environment, public health and arms
control.

Dissatisfied with the administration’s
stance on science, a group of 48 Nobel
Laureates declared their support for Bush’s
Democratic rival John Kerry.

Several key areas are likely to be watched
closely by biomedical researchers in the
president’s second term. One is human
embryonic stem cell research, which could
unlock treatments for degenerative diseases
like multiple sclerosis and Alzheimer 
disease. The president has opposed the 
creation of new embryonic stem cell lines,
saying it requires the destruction of human
embryos. Early in his first term he limited
the use of federal funds to cell lines already
in existence.

The 2 November results have drawn new
battle lines in the stem cell debate. In an
effort to sidestep the federal limitations, a
group of scientists and private citizens in
California placed a referendum on the state
ballot authorizing $3 billion in bond funds
over 10 years for a new research institute
devoted largely to embryonic stem cell work.
The measure, known as Proposition 71,

passed by a vote of 59% to 41%, virtually
guaranteeing California a starring role in
stem cell research.

How the president will react to the 
measure remains to be seen. A bill to 
criminalize therapeutic cloning, which is
likely to be important for developing stem
cell therapies, has twice failed to pass the
Senate. But a ban could still slip through as
an attachment to another piece of must-pass
legislation, such as an appropriations bill.

Some observers say they hope the White
House will ignore the California initiative, or
at least take a more moderate step, such as a
loosening of federal restrictions that would
allow the government to set its own ethical
guidelines.

In recent months, a number of prominent
Republicans have spoken out in favor of the
research. “It’s too soon to say what the reac-
tion will be,” says Kevin Wilson, head
spokesperson for the American Society for
Cell Biology near Washington, DC. “But my
feeling is that retribution is not likely.”

But California may turn out to be part of a
larger trend. New Jersey in May approved $50
million for a state-supported embryonic stem
cell research facility. Other states, fearing that
their best and brightest will flee to where the
money is, may also consider initiatives of
their own. Washington state has already
begun considering legislation to protect the
legality of embryo research, and observers
expect other states to follow suit.

Another contentious area is AIDS research.
Bush made AIDS a cornerstone of his health
policy when he pledged in 2003 to devote 
$15 billion over five years to eradicating the 
disease worldwide. HIV researchers welcomed
the announcement, but have since become
disappointed that a portion of the money 
is earmarked for prevention programs 
emphasizing abstinence and monogamy over
condom use. They point out that abstinence is
often not an option for women in the parts of
the world where AIDS is taking the heaviest
toll (Nat. Med. 10, 759; 2004).

Sean Tipton, a spokesperson for the
American Society for Reproductive Medicine,
says biomedical researchers will also be
watching Supreme Court nominations with
bated breath, as Bush is likely to be able to
choose between one and four new justices in
his second term. The claim that scientific
research is protected by the first amendment’s
guarantee of freedom of expression is 
considered an important last defense against
proposed laws that would restrict some 
activities, such as therapeutic cloning. No 
one knows how the court would come down
on the question today, but conservative
appointees generally take a narrower view of
first amendment protections. “It’s an area of
concern,” says Tipton.

A key issue for many will be whether the
existing backlog of visa applications can be
resolved. Foreign researchers have found it
much more difficult to enter the country
because of policies aimed at keeping terrorists
out. Many have simply given up: according to
the most recent data, the number of foreign
graduate students admitted to life sciences
programs in the US has dropped by 19%
(Nature 431, 231; 2004).

Bush said before the election that he was
committed to reducing the visa backlog.
Now that the people have spoken, he will
have the chance.

Jonathan Knight, San Francisco

Scientists turn anxious eyes to Bush’s second term
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What will Bush’s reelection mean for science?
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Scientists divided on relevance of race in medical research
A new drug that promises to selectively treat
heart failure in African-Americans is up for
approval from the US Food and Drug
Administration. But the controversy that 
surrounds BiDil, which would be the first drug
marketed to a specific racial group, illustrates
that, among scientists, there is little consensus
on the usefulness of race in genetic studies.

BiDil appears to be ineffective in whites, but
in blacks, researchers reported that the drug
reduces mortality by 43% (N. Engl. J. Med. 351,
2049–2057; 2004). But the problem with this
approach is that it seems to confirm a genetic
difference between races where there may be
none, says David B. Goldstein, a geneticist at
University College London.

Researchers who receive federal funds are
required to include people of varying self-
reported racial and ethnic groups in their stud-
ies. But race or ethnicity is “a blurry proxy” that
reflects environmental and cultural, as well as
genetic, differences, says Francis Collins,
director of the US National Human Genome
Research Institute in Bethesda. About 99.9% of
the genome is identical from person to person
and most variation occurs within racial and
ethnic groups, not between them. Nonetheless,
some differences in health have been found to
align with self-reported race.

Most scientists agree that race—or, perhaps,
a sociodemographic group—is often an impor-
tant surrogate for environmental, cultural and
even genetic factors underlying disease predis-
position and outcomes. “Race isn’t the ending
point, it’s the starting point,” says Neil Risch,
professor of genetics at Stanford University.

For both social and scientific reasons, how-
ever, race is a troublesome word, says
Shomarka O.Y. Keita, senior research associate
at Howard University’s National Human
Genome Center. Socially, Keita notes, the term
is associated with racism; scientifically, it has
been used to describe ‘subspecies’—a genetic
divergence far too broad to describe the minor
genetic variations found between people.
“Sociodemographic groups of Americans can
and should be studied,” Keita says, “but they 
are not subspecies or isolated breeding 
populations; they are not races.”

Still, it doesn’t make sense to get rid of the
term race because, like sex and age, race can pro-
vide valuable information, some researchers say.
Because scientists often find what they look for,
however, it is important to track socioeconomic
status, environmental exposures, housing and
access to care even in genetic studies.

Alexandra Shields, associate professor at the
Health Policy Institute at Georgetown

University, urges caution in using race as a 
variable.“There’s a danger in looking for causal
explanations from genes when the differences
are almost certainly more powerfully related to
environmental factors,” says Shields. In the
January issue of the American Psychologist, she
and her colleagues will argue that although race
may be appropriate to use during recruitment,
“self-identified race should no longer be used in
genetics analyses.” Instead, geneticists should
test people to genetically determine the conti-
nental ancestry of their grandparents, she says.

Keita also suggests replacing racial-ethnic
categories with ancestry and collecting infor-
mation on where people live, early life history

and environment. For instance, environmental
exposures that have not yet been identified
might appear genetic. Socioeconomic 
differences between mothers in different
groups might also result in different fetal 
environments, which might affect adult health.

Some research journals request that
researchers specify ancestral and environ-
mental information so that the data can be
grouped flexibly for medical geneticists,
epidemiologists and biological anthro-
pologists. “We can’t abandon race because it
might be our only clue to a problem,” Collins
says. “But it’s not enough on its own.”

Damaris Christensen, Washington, DC

UK criticized for embryo screening decision
The UK’s Human Fertilisation and
Embryology Authority (HFEA) has come
under fire for allowing, for the first time in
Britain, genetic screening of embryos for a
disease that will not affect the child at birth.
Critics say the agency made the ethically
charged decision without input from experts,
paving the way for indiscriminate screening of
embryos for adult-onset diseases.

Preimplantation genetic diagnosis, or PGD,
is generally used to screen for chromosomal
abnormalities and diseases such as cystic
fibrosis. In some countries, such as Australia
and Jordan, it has also been used for gender
selection.

HFEA granted the license on 1 November
to the assisted-reproduction unit of
University College Hospital in London to
screen for familial adenomatous polyposis,
which can lead to colon cancer in early
adulthood. Couples with the genetic
condition have a 50% chance of passing it
on to their children. An anonymous
committee of five people made the decision
to grant the license.

The HFEA says that it consulted experts on
PGD for various diseases, including cancers,
in 2001, says Vishnee Sauntoo, a spokesperson
for the agency. By law, the HFEA is allowed to
grant licenses based on a decision made by a
committee of five people, Sauntoo notes.

"If it is acceptable to do prenatal diagnosis
and terminate an affected pregnancy then
surely it is okay to do PGD and select a healthy
embryo before implantation,”says Joyce
Harper, deputy director of University College
London’s PGD center. PGD for the BRCA1
and BRCA2 breast cancer genes, is offered in
other European countries, Harper notes.

But many experts have criticized the
agency’s move.“This is an ethically important
decision which should have been discussed
properly with scientists, physicians and the
public,”says Mohammed Taranissi, director of
the Assisted Reproduction and Gynaecology
Centre in London.

The UK government’s Human Genetics
Commission is reviewing guidelines for
reproductive decision making, notes Sue
Mayer, director of the lobby group GeneWatch
UK. By granting the license,“HFEA have
effectively set the precedent before that
process has been ended,”Mayer says.

Comment on Reproductive Ethics (CORE),
a pro-life group, is considering legal action
against HEFA for making an “undemocratic”
decision without consulting the public or
Parliament, says Josephine Quintavalle,
CORE’s director. CORE is also challenging the
HFEA for granting a license for 'savior' sibling
PGD. That case is scheduled for March 2005.

Xavier Bosch, Barcelona

How important is race? In medicine, the issues are not black and white, scientists say.
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The US Food and Drug Administration (FDA)
may not license for use in the US an AIDS
vaccine now in large-scale trials in Thailand
because it has “a relatively low level of
efficacy,”the agency says. But despite
controversy surrounding the vaccine, the FDA
continues to support the trials in Thailand.

The Thai health ministry and the US Army
launched the trial in October 2003 amid
strong criticism from leading HIV researchers,
who described the scientific rationale for the
$119 million project as “extremely weak”
(Science 303, 316; 2004).

The vaccine is a combination of Aventis
Pasteur’s canary pox vector (ALVAC) and
VaxGen’s controversial AIDSVAX vaccine.
ALVAC stimulates the production of cytotoxic
T lymphocytes, the ‘killer cells’ that destroy
HIV-infected cells, and the booster AIDSVAX
is intended to stimulate the production of
neutralizing antibodies that prevent new cell
infection. The combination is primarily
designed to protect against clade E of the
virus, predominant in Thailand, but also
contains a few genes from clade B, which
circulates in the US and Europe.

The vaccine is unlikely to work, as the

immunological responses so far “have not
been impressive,”and the data has been
“overstated,”says David Markovitz, an HIV
researcher at the University of Michigan.

Critics note that neither component has
had much success. In phase 2 trials, the ALVAC
component stimulated cytotoxic T
lymphocytes in 23% of patients over the
course of the trial and only 5–8% at a single
time frame. Researchers also tested cell
cultures, which are easier to neutralize than
clinical isolates, Markovitz says.

In its phase 3 trials, AIDSVAX did not
stimulate detectable levels of neutralizing

antibodies and had no effect on the viral loads
of more than 8,000 volunteers in the US and
Thailand. Adding the two components is “like
hoping zero plus zero gives you more than
zero,”says David Ho, director of the Aaron
Diamond AIDS Research Center in New York.

Despite the low efficacy, UNAIDS officials
in Bangkok are confident the vaccine will
benefit the Thai population.

The FDA concluded after the September
meeting that although the vaccine might be
ineffective in the US,“it could have beneficial
impact in Thailand.”The trial has been pre-
sented as a ‘proof-of-concept’ study to provide
correlates of immune protection and a safety
profile for vaccination. But with 16,000 volun-
teers, the trial is well over the average 1,500–
3,000 volunteers for a proof-of-concept study.

In Thailand, trial organizers have been able
to recruit fewer than 6,000 volunteers. Experts
caution that the trial exploits the volunteers’
goodwill and runs the risk of further
damaging public confidence in AIDS vaccine
trials, experts say.“It is hard to understand
why they decided to go ahead with the trial,”
says Markovitz.

T. V. Padma, New Delhi

Despite snags and skepticism, Thai vaccine trial lumbers on

New technologies deliver in treating neurological diseases
New techniques that use RNA interference
(RNAi) and osmotic pumps to deliver medi-
cines are moving to clinical trials after proving
successful in animal models of amyotrophic lat-
eral sclerosis (ALS). If the methods are success-
ful in humans, researchers say, the results may
be applicable to other neurological disorders.

Delivering therapies to the cells that need
them is a daunting obstacle in treating 
neurodegenerative diseases, such as Parkinson
disease and Huntington disease. Researchers
have had some success in animal models, but
none of the therapies have yet proven effective
in people. Some researchers say that may be
because the medicines did not reach the target
cells at high enough concentrations.

“We know we have effective concepts, but
we need to deliver them to the cells at risk,”
says Don Cleveland, a neuroscientist at the
University of California in San Diego.

ALS is a fatal degeneration of the nerve cells
that control muscles. In most cases, the root
cause is unknown, but about five percent of
cases are inherited. Familial ALS—often related
to a genetic defect in the antioxidizing enzyme
SOD1—is usually fatal within nine months.“It
makes sense for ALS to be the proof of principle

because the prognosis is so fast and so well
defined,” says Cleveland. He and others 
presented their work at the Society for
Neuroscience annual meeting in November.

Targeting treatment to the brain is difficult
because the blood-brain barrier blocks many
drugs. Gene therapy can bypass the barrier with
viruses engineered to carry signals marking
them for transport into nerve or muscle cells.
Osmotic pumps implanted into ventricles—
fluid-filled cavities in the brain—can deliver
medicine directly to the cerebrospinal fluid,
where it is ultimately taken up into neurons.

In RNAi, small fragments of double-
stranded RNA bind to the target RNA
sequence, preventing it from producing pro-
tein. A Swiss team used the technique to silence
defective copies of the SOD1 gene using a 
carrier that can bypass the blood-brain barrier.
To restore function, they also built a normal
copy of the gene into the vector. The method
improves muscle function in a mouse model of
ALS, says lead researcher Patrick Aebischer.

Another approach is to deliver gene silencers
directly into the ventricles. In a technique 
similar to RNAi, Cleveland’s team used an
osmotic pump to deliver short sequences of

DNA that bind to the SOD1 RNA and target its
destruction. Unlike RNAi delivered by viruses,
however, the pump can be stopped if necessary,
assuaging concerns about gene therapy in the
brain. The technique can effectively silence the
gene encoding SOD1 in rats and is being tested
in skin cells from a patient with familial ALS.

It’s too soon to predict how effectively the
pump will deliver therapy through the length of
the human spinal cord, but the medicine
should reach the target neurons and delay 
disease progression, Cleveland says.

The benefits of gene silencing will be limited
to diseases with known genetic mutations, notes
Jeffrey Rothstein, a researcher at Johns Hopkins
University. “But the therapy could have 
enormous impact for people who only have
nine months to live,”he says.

Scientists are testing more broadly applicable
techniques to deliver growth factors to ailing
cells.A pump system is also being tested in a few
Parkinson disease patients.

Scaling up therapy from rodents to humans
has been notoriously difficult, says Cleveland,
but “one of these techniques has a real chance of
being effective.”

Emily Singer, San Diego

Experts say Thailand’s HIV vaccine trial is likely to fail
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Decades of research have failed to produce a
slam-dunk AIDS vaccine, but the fruitless
efforts have proven a boon for basic
immunologists, adding new tools and
knowledge to their repertoire.

Most of these gains derive from something
that initially stymied HIV vaccine
researchers: animal models don’t accurately
predict which AIDS vaccine will work in
people. Rather than test their candidates in
mice and nonhuman primates, researchers
were forced to assess them in people.

Because of this,“there’s been an explosion
in the field of human immunology,” says Rick
Koup, chief of immunology at the US
National Institutes of Health’s Vaccine
Research Center.“Before, the vast majority of
immunology research was done in mice, and
there was almost no strong basic immunology
work going on in either humans or
nonhuman primates,” Koup says.

When scientists began studying human
immunology, they realized the picture was
much more complicated than previously
thought. This first became apparent when
HIV vaccine researchers tried to mimic

traditional vaccines by injecting proteins
from the coat of the HIV virus. It didn’t work.

The first HIV vaccines stimulated
antibodies, just like more traditional vaccines.
But the antibodies generated by the first AIDS
vaccines did not prevent the virus from
infecting people, or from progressing after the
initial infection.

Scientists then began working on an HIV
vaccine that could stimulate robust cellular
response in addition to the strong antibody
response. But even vaccines that invoke a
strong cellular response did not protect
people from HIV infection. This stumbling
block has led to another breakthrough in
understanding of the immune system: the
cellular immune response to vaccines is itself
quite nuanced.

Scientists have since realized that chronic
infections, such as HIV, interact with the
immune system in a completely different
way than do acute infections. For instance,
Giuseppe Pantaleo and coworkers have
found that the human CD8 T-cell response
to HIV infection is skewed so that less
protective cells dominate (Nature 410, 106;

2001). His group has also shown that HIV-
positive people who stay relatively healthy
over a long time have a more diverse helper
T-cell repertoire than those who rapidly
become ill (Blood 103, 966; 2003).

Eliciting the right balance of T-cell
subpopulations is now a main goal in HIV
vaccine research. Scientists are aided by
the development of new technologies,
such as flow cytometry, that allow the in-
depth study of the immune system, and
that were developed in part by the HIV
vaccine field.

By examining why HIV vaccines have
failed, researchers have also learned more
about the immune factors—dubbed
‘correlates of protection’—that make any
vaccine work. That has led to the idea of
rational vaccine design, in which researchers
try to engineer a vaccine to elicit a
particular protective response. If it works,
this idea of protection by design—rather
than by a lucky guess—may be the HIV
vaccine field’s most lasting legacy for
immunology.

Erika Check, Washington, DC

HIV vaccine research a shot in the arm for immunologists
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CELEBRATING OUR TENTH YEAR

Scientists are baffled by how SARS, which claimed
nearly 800 lives last year, affects the immune system. 

Immune response to SARS sets up puzzling paradox
Severe acute respiratory syndrome (SARS)
rarely makes headlines these days, but 
immunologists are still chasing down why only
a subset of people became severely ill and died
from the disease. Popular hypotheses all suggest
that an overactive or otherwise dysfunctional
immune response may be to blame.

SARS last year claimed nearly 800 lives
worldwide. Many researchers initially suggested
that those who die have an overactive immune
system that triggers a destructive inflammatory
response.

The theory was supported by anecdotal
reports that at a hospital in Guangzhou, the
southern Chinese city where SARS originated,
AIDS patients—who presumably have weak
immune systems—were resistant to SARS
infection.

Scientists were also intrigued that children,
prime candidates for most respiratory illnesses,
seemed to escape the brunt of the epidemic.
“The whole mechanism of disease causation in
SARS is quite an enigma,” says Malik Peiris,
professor of microbiology at Hong Kong
University.

Several teams are now trying to solve the
puzzle at a molecular level, but have had to rely
on animal models and samples from previous
outbreaks. “Everyone wants a glimpse of the

immune response in SARS patients,”says David
Kelvin, head of experimental therapeutics at
University Health Network in Toronto.

Kelvin and his colleagues collected samples
from 110 patients—35 of them within the first
24 hours after symptoms appeared—and fol-
lowed them approximately every five days; 45
patients were tracked for more than a year. The
researchers looked at gene expression profiles of
various immune cells and markers to study both
the immediate, or innate, immune response and
the later adaptive immune response.

Based on their observations, Kelvin says,
those who become severely ill are predisposed

either by genetics or by their immune history
to be particularly susceptible. “We think
they’re lacking an arm of the immune system,”
he says. He declined to reveal further details
because the data are unpublished. The
researchers are also collaborating with a
Taiwanese team to identify a genetic 
predisposition to SARS.

Others are still pursuing the idea of an
overactive immune response. Haichao Wang
and his colleagues are investigating the role
of HMGB1, a late-stage cytokine that 
mediates lung injury and inflammation.
Wang, chief of basic science research at the
North Shore University Hospital in New
York, is testing the effect of Chinese herbal
recipes used as SARS treatments during the
outbreaks. He has found preliminary 
evidence that some of the herbs can block
HMGB1 and prevent the toxic inflammatory
cascade seen in SARS.

Peiris is also following molecular leads on the
immune response to SARS, but declined to
reveal details. “We still don’t have an exact idea
of what the immune system is doing,” he says.
“Maybe it’s not functioning well or maybe it’s
functioning too well.”

Apoorva Mandavilli, New York
With additional reporting by David Cyranoski
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Soldiers win latest
anthrax vaccination battle

The US Department of Defense suspended its
military anthrax vaccination program for the
second time in a year after a federal judge ruled
that the Food and Drug Administration (FDA)
skirted its own procedures by approving the
vaccine. The Pentagon halted the inoculations
indefinitely, but noted that the ruling does not
question the vaccine’s safety or efficacy.

The situation unfolded just one week 
before the US government announced an 
$877.5 million contract to California-based
VaxGen, Inc. to develop and manufacture 75
million doses of a new anthrax vaccine.

The FDA in December 2003 approved the
first-generation vaccine, developed in the
1950s, without the requisite period for public
comment, District Judge Emmet G. Sullivan
ruled on 27 October.

Since 1998, more than a million soldiers have
been vaccinated—and hundreds disciplined for
their refusal—amid lingering questions about
the vaccine’s efficacy against inhalation anthrax
and widespread complaints of long- and short-
term side effects. In March 2003, six soldiers
sued the government, saying they were being
forced to take an experimental drug in violation
of federal law. Sullivan agreed, and ruled to halt
the program (Nat. Med. 10, 112; 2004), but
reversed his decision just eight days later. —BD

Malaria drugs in short supply
Skyrocketing demand for the Chinese herbal drug artemisinin,
adopted as a first-line malaria treatment by nearly 40 countries over
the past three years, has led to a supply shortage projected to last
through March 2005, the World Health Organization (WHO)
announced in November.

The WHO in 2001 commissioned Swiss drug giant Novartis to
provide an artemisinin-lumefantrine cocktail to the poorest malaria-
endemic countries at cost. But just over half of the 4.5 million treatment courses ordered
through March will now be available, the WHO says. Novartis officials say they are conferring
with Chinese suppliers to address the shortages. Meanwhile, the WHO is advising African
health ministries to procure more second-line quinine-based drugs.

The WHO first endorsed the artemisinin treatment in 2001, but in January 2004, an
international group of scholars criticized the WHO and the Global Fund to Fight AIDS,
Tuberculosis and Malaria for continuing to fund treatment schemes that rely on conventional
chloroquine-based drugs (Lancet 363, 237; 2004). The agencies strengthened their
endorsement of the newer, but more expensive, treatment course; 18 countries have switched
to the artemisinin-based combination therapies this year, and global demand for 2005 has
been projected at 60 million 12-dose treatments.

Artemisinin is extracted from wormwood, cultivated only in China and Vietnam. Drug
companies have been hesitant to develop artemisinin-based therapies that—as derivatives of a
plant—are difficult to patent. —BD
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FDA set to overhaul 
drug safety, marketing

The US Food and Drug Administration
(FDA) on 5 November announced a plan to
revamp how it monitors the safety of
marketed drugs.

The agency has asked the Washington,
DC–based Institute of Medicine to review its
drug safety system and its relationship with
drug companies. The FDA also plans to
appoint a director for the Office of Drug
Safety, develop guidelines for both drug
companies and regulators on detecting drug
risks, and create a way for researchers to
resolve internal disagreements.

The announcement comes in the wake of
criticism over the agency’s handling of safety
data for antidepressants and for Merck’s
antiarthritis drug, Vioxx (Nat. Med. 10, 1149;
2004). In both cases, a congressional
committee accused the FDA of ignoring the
safety concerns voiced by its own scientists.

In a separate initiative, the FDA and its
European equivalent, the European
Medicines Agency (EMEA), have signed a
confidentiality agreement allowing them to
exchange information about drug approval.
Beginning in January 2005, the two
agencies—which approve the vast majority
of the world’s drugs—can exchange data
from new drug applications and post-
approval studies and the results of
manufacturing plant inspections. —AK

Spain loosens reins 
on stem cell research

The Spanish government on 29 October
passed a law easing restrictions on embryonic
stem cell research.

The government intends to dedicate
€100 million over four years to stem 
cell research, including establishing a 
regenerative medicine institute in
Catalonia and a stem cell bank in Granada.
The health ministry is also set to create a
commission to evaluate stem cell–based
research proposals.

Spain in 2003 legalized stem cell research
on stored embryos originally obtained for in
vitro fertilization, but did not create a
mechanism to authorize specific projects.
The new legislation stipulates that
researchers must specify which embryos
they will use, obtain consent from couples
who donated the embryos and make 
publicly available any cell lines developed
from the embryos.

Some previous restrictions—such as the
prohibition on using embryos stored for
less than five years—will continue to hold.
But the new legislation eased limits on the
number of embryos that could be created
for fertility treatment. The ruling came one
week after the United Nations member
states chose to delay the vote on an 
international consensus on cloning for the
third year in a row. —AK

News briefs written by Alla Katsnelson and Bruce

Diamond

Generics manufacturer
withdraws AIDS drugs
The Indian generic drug company Ranbaxy in
November pulled its AIDS drugs from the
market after discovering that its
documentation of tests comparing the drugs
to brand-name versions was flawed.

The company—the world’s largest generics
manufacturer by sales—says it is conducting
new studies on the seven recalled drugs, and
says the first tests will be complete by
December. In August, the World Health
Organization dropped three of Ranbaxy’s
AIDS drugs from its list of approved
medicines because the laboratories testing
them were deemed substandard (Nat. Med.
10, 885; 2004).

The move is a setback for plans to provide
millions of AIDS patients in the developing
world with affordable drugs. US-funded AIDS
relief programs have insisted on distributing
more expensive brand-name drugs, arguing
that generics may be unsafe. —AK
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One summer Saturday in1997, a group of teenage boys was loitering on
the National Jewish Medical and Research Center campus in downtown
Denver. The three boys asked immunologist Philippa Marrack if they
could use the bathroom inside, but after a few minutes of goofing off,
they stole her keycard and made a run for it. Undaunted, Marrack—
dressed in jogging attire, with her hair dyed green and a manuscript in
hand—chased them for half a mile into a rough neighborhood.

“I didn’t stop when they started throwing rocks, but then they pepper-
sprayed me and I held up the manuscript as a shield,” Marrack now says
casually. That incident, in part, prompted Thomas Mitchell, a former
postdoctoral fellow, to give Marrack a movie poster of John Wayne’s True
Grit. In her direct manner, Marrack says true grit also means you can’t
crumble under a reviewer’s comments.“You only get a day to scream and
kick the walls,” she says.“Then you have to get up and go on.”

Known to colleagues as Pippa, Marrack is described alternately as 
gracious, opinionated, self-effacing and tenacious. A Howard Hughes
investigator since 1986, Marrack freely admits to an obsession with
immunology and is credited with, among other things, discovering the
αβ T-cell receptor, the mechanism of T-cell tolerance and how super-
antigens directly stimulate T cells.

“Pippa is unrelenting in her pursuit of answers,” says Susan Swain,
Marrack’s longtime colleague and president and director of the Trudeau
Institute in Saranac Lake, New York.“If she wants to find out something,
it doesn’t leave her mind. Even if a question lingers for many years, she
finds something to answer it.”

Marrack traces her fixation on immunology back to an eccentric
branch of the family tree. Her great uncle John Marrack, who she says was
“irascible, abrasive, but smart,” proposed the lattice hypothesis of
antibody-antigen interaction in the 1930s. Figuring her genetic 
connection to immunology might add character to his group, Alan
Munro invited her to join his Cambridge University lab in 1967. From
that point on, she says, immunology became “just a bad habit.”

When Marrack began her graduate work, T cells had only been known
for about six years. But in the decades since, she has never shifted focus.“I
had no reason to go and work on something else because it was always
rewarding,” she says.“They have never been boring in all those years.”

Marrack shares the credit for many of her accomplishments with her
husband John Kappler. The couple met in 1971 as postdoctoral fellows at
the University of California in San Diego and launched a joint lab with
their first jobs at the University of Rochester. Kappler is a whiz at protein
chemistry and new technologies. Marrack matches that with a deep
knowledge of the field and an attention to detail. Their complementary
approach has made their lab a powerhouse for the past 30 years.

From the beginning, the pair set ground rules to avoid any domestic
strain: they would publish all papers together and the primary driver of a
study would take lead authorship. Still, “sometimes they had fantastic
arguments about data in lab meetings,” recalls Mitchell. “It was really
stimulating to see them air their scientific differences.”

One of the lab’s hallmark achievements was the discovery in 1987 of
how T cells become tolerant to the body’s own tissues—and the lab 
stumbled on to it by accident.

A 1950s hypothesis had proposed that immature T cells that inappro-
priately recognize ‘self ’ would be deleted in the thymus before maturing
into circulating immune cells. While screening antibodies for the various
types of T cell receptors, the lab discovered that a whole subpopulation of
T cells is missing in certain mice. When the missing T cells showed up
only in the immature pool in the thymus, Marrack says, the team imme-
diately realized the implications for proving the tolerance hypothesis.
One of the most satisfying moments in research, Marrack says, is when
“biology gives you an answer to a question you didn’t even ask.”

Colleagues say Marrack and Kappler are also particularly adept at
designing elegant experiments to test hypotheses. For example, one set of
experiments was meant to test if a viral superantigen passed from mother
to offspring through milk. Catching newborn mice before they first
suckle is tricky—mice often give birth in the middle of the night. So
Marrack built a cage in which the mice gave birth sitting on chicken wire,
and the babies dropped safely below to nurse from a surrogate mother.

A third, and perhaps their best-known, discovery also came from a
simple, yet effective, experiment: fusing two T cells together to show that
T cells use a single receptor with two chains to recognize antigens bound
to the major histocompatibility complex protein.“Their work pushed the
field forward tremendously to look for that kind of receptor,” says Swain.

Marrack also leads by example and works alongside her students, not
above them, say lab members.Although Marrack is a “tough broad with a
quick mouth,” Kappler adds, she is the first person people go to when
they are in trouble personally or professionally. She is also known for
being unremittingly generous.

Former lab member Tony Vella recalls that at a conference in Montréal
in July, Marrack hosted about 80 past lab members and their families at
an expensive French restaurant. As people began to sit with their friends,
Vella says, Marrack made them reshuffle to mingle with new faces.

Once a year, Marrack also leads lab members up 14,000-foot peaks in
the Rocky Mountains with her two lovable chocolate Labradors. She also
makes time every day to play her grand piano. These days, she’s working
on her Beethoven. Perhaps not surprisingly, Kappler is a blues guitarist.

For their work in the lab, the couple have been honored by numerous
awards. In 2003, Marrack received the American Association of
Immunologists’ Lifetime Achievement Award. “The awards are nice, but
they are not the point,” Marrack says.“It is satisfying when even the little
things in lab work.”

Mitchell notes that that attitude is key to Marrack’s success.“She doesn’t
need fancy experiments, she just goes straight for it,” he says. Not all her
pursuits are successful: Marrack never did get her stolen keycard back, for
example. Still, Mitchell says, the incident is a perfect illustration of her
determination.“She went booking after them ... she’s just indefatigable.”

Kendall Powell, Denver

Philippa Marrack
An obsession with immunology and a gritty approach has
guided Philippa Marrack through the mysteries of T cell
biology. Along the way, she has managed to solve more than a
handful of the puzzles.

“I had no reason to go and
work on something else
because it was always
rewarding. [T cells] have
never been boring in all those
years.”
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The Ogooué river cuts through the center of
Gabon, snaking a path through the tropical 
forest near the equator. Lambaréné, nestled
along the banks of the Ogooué, is a fairly typical
town in this region of West Africa. Most of its
several thousand residents make a living by
fishing or farming on small plots.

Like many other villages in rural Africa,
Lambaréné is filled with children infected with
intestinal parasites. And like those villages, it
too has negligible rates of asthma. Lambaréné is
also home to the Albert Schweitzer Hospital,
established by the famed doctor himself in
1913, and its medical research unit. For those
reasons, the village has become the perfect 
crucible to test a long-standing theory—that
parasitic worms, despite their ability to maim
and kill, shield their victims from asthma and
other allergies.

Since 1999, Maria Yazdanbakhsh, a biologist
at the University of Leiden in the Netherlands,
has tested the theory in a group of Lambaréné’s
schoolchildren, about 70 percent of whom were
infected with intestinal parasites.

Yazdanbakhsh treated half of the students
with antihelminth drugs over a period of 30
months and followed their response to dust
mite allergen, a common trigger for asthma. In

March 2004, she and her colleagues reported
that worm-free students became twice as likely
to have an allergic reaction1.

“[The data] have provoked an enormous
amount of interest,” says Patrick Holt, a 
professor at the University of Western Australia
in Perth, and an asthma expert.

Yazdanbakhsh’s data add to an emerging 
picture that the devious parasites may protect
not only against asthma but from other diseases
in which the immune system goes into 
overdrive. They also support a controversial
hypothesis that tries to explain the sharp spike
in allergic diseases: the ‘hygiene hypothesis.’

How clean is too clean?
Scientists first proposed the hygiene hypothesis
decades ago to explain epidemiological data
suggesting that cleaner living conditions have
gone hand in hand with an increase in allergic
disorders such as asthma. The idea is that by
wiping out the microbes that keep the immune
system in balance, people have become 
vulnerable to diseases—such as asthma—
where the immune system has gone haywire.

When those susceptible are exposed to 
allergens such as pollen and dust mites, the 
airways contract and inflammatory cells and

antibodies flood the lungs—triggering a 
full-blown asthma attack. Since the 1960s, the
incidence of asthma in westernized countries
has mushroomed: asthma now afflicts about
22% of 13–14-year-olds in the US and about
30% in the UK, Australia and New Zealand2.

“What seems to be happening today is that
children have hyperactive immune systems,”
says Joel Weinstock, an immunologist at the
University of Iowa.

More recently, researchers have also begun to
recognize an increase in inflammatory bowel
disease and in autoimmune disorders such as
type 1 diabetes and multiple sclerosis. The rise
in these diseases also roughly parallels the
emergence of higher standards of hygiene3, and
some researchers say the rising incidence of
those disorders might also be explained by the
hygiene hypothesis.

No one has been able to pinpoint which
changes in lifestyle underlie the increase in
immune-related diseases. Explanations range
from a drop in viral infections such as 
hepatitis A to changes in intestinal microbe
ecology because of antibiotic use and diet. The
more obvious risk factors for asthma, such as
air pollution, do not fully explain the increase4.
Some researchers say that an environmental
factor—perhaps even chemicals or allergens
associated with western indoor homes—might
be to blame.

The real answer may lie in a combination of
factors, but the ‘helminth hypothesis’ is 
increasingly gaining favor. Like many other
aspects of hygiene, the decline of helminth
infection roughly coincides with the increase in
immune disorders and there is increasing 
evidence that children with helminth infections
have fewer allergic disorders. Could worms
protect people against asthma?

Intimate immunity
Dozens of worm species infect humans:
whipworms, pinworms, roundworms,
hookworms—and together they kill about 44
million people a year5. The whipworm
Trichuris trichiura, for instance, embeds itself
into the large intestine and causes dysentery,
anemia and mental retardation. A single 
person can be infected with a million of these 
finger-length parasites.

But many people infected with T. trichiura
and other helminths don’t show any 
symptoms. “A single worm can live in our 
system for 20 years,” notes Weinstock. “It is 
like the worm is an organ transplant.”

Like a transplanted organ, the worm
becomes accustomed to its host, adapting to the
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The worm has turned
For decades, scientists have struggled to stem the spiking rates of
asthma. Could the key to a cure be a belly full of writhing worms?
Charlotte Schubert investigates.

Children in Lambaréné, Gabon, play in a pool where they probably get infected with schistosomes. The
village has negligible rates of asthma, even as tested by responses to dust-mite allergens (inset).
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assaults of the immune system. About one-
third of the human population is infected with
helminths, and the numbers might have been
bigger through evolution’s eons of grime and
poor hygiene. Some researchers suggest that we,
too, have grown accustomed to the helminths.

Different worms wreak havoc in different
ways, but recent studies are converging on a
common theme: the parasites seem to induce a
‘regulatory’ response that dampens the
immune system. In the case of asthma, this
response keeps at bay the airway inflammation,
wheezing and other symptoms.

In unpublished experiments, Rick Maizels at
Edinburgh University has shown that an 
intestinal roundworm protects mice from
allergic responses by inducing regulatory T
cells. Among immunologists, these cells are all
the rage for their ability to dampen the
immune response. No one knows exactly how
regulatory T cells put on the brakes, but the
cells are known to secrete interleukin (IL)-10, a
powerful immune modulator.

“In the course of time there will be a 
mechanistic explanation for it, but right now
the most likely is regulatory T cells, that is for
sure,” says Holt.

Yazdanbakhsh’s studies in Lambaréné dove-
tail with the work on mice. She reported several
years ago that IL-10 levels are high in helminth-
infected children and levels of IL-10 correlate
with the degree of reactivity to dust mites6.

Padraic Fallon, a helminth researcher at
Trinity College in Dublin, has found that 
schistosome parasites can protect against an
allergic response in a mouse model of asthma.
But instead of regulatory T cells, Fallon’s most
recent work7 suggests that B cells that produce
IL-10 mediate this effect.

The case for a regulatory response has also
gained momentum in studies on the basic
biology of asthma. For instance, Stanford
University researcher Dale Umetsu has found
that regulatory T cells—generated in response
to allergen exposure—produce IL-10 and
shield mice from airway hyperreactivity to
allergens, a cardinal feature of asthma8. Work
in humans also suggests that strong regulatory
T-cell responses protect against asthma9.

Any theory invoked to explain the increase
in asthma would gain credibility if it could also
explain the rise in autoimmune disorders and
intestinal bowel disease. Helminth researchers
note that their favorite organism fits the bill, as
the parasites appear to downregulate the
immune response in all of these diseases.

Recent mouse work suggests that helminths
can guard against intestinal bowel disease, a
multiple sclerosis–like disorder and type 1 
diabetes. Regulatory T cells appear to 
modulate symptoms in all of these diseases.

Convinced by these data, Weinstock has
launched a project to feed worms to patients
with inflammatory bowel disease10.
Preliminary data suggest that eating a dose of
helminth eggs has a protective effect, but some
researchers remain skeptical. Even
Yazdanbakhsh, who has dedicated much
attention to the helminth hypothesis, says “I
would never feed helminths to my children.”

Worm food
Among the skeptics, there is considerably
more interest in isolating specific molecules
that guide the helminths’ ability to dampen
the immune response.

There is sure to be a retinue of candidates,
says Maizels. “Think of the [worms’] ability 
to infect every human… they must have 
incredible adaptability,” says Maizels. Through
eons of coevolution, they have come to know
our immune systems in detail, he adds. “You
could almost argue that the worms are us.”

Many researchers suspect that the 
molecules might work through dendritic 
cells, which direct T-cell development.
Yazdanbakhsh has isolated a substance 
produced by schistosomes that can tweak 
Toll-like receptors on dendritic cells and
thereby affect T cells11. Fallon is chasing down
another protein trigger; blocking the protein’s
activity in mice causes the helminth infection
to run wild and kill the animal.

Others say that commensal bacteria in the
gut might share common mechanisms with
helminths. Already one bacterial substance,
CpG DNA, has been shown to protect against
asthma, and CpG-containing vaccines have
entered phase 3 clinical trials for asthma.

Whether other factors—such as hepatitis A
—invoked for the hygiene hypothesis also
induce regulatory T cells could become clear
within the next few years. In the meantime,

skeptics such as Umetsu note that although
parasites were probably largely eradicated in
the US by 1980, the incidence of asthma has
spiked since then.

Yazdanbakhsh says it is unlikely that the
hygiene hypothesis can be explained by any
one factor. Not all of the drug-treated children
in Lambaréné had positive dust-mite allergen
tests, she notes, and among those that did,
there were few symptoms of asthma. She says
there will be much to be learned from how
allergic diseases develop in the large cities 
in Africa, where additional factors like air 
pollution come into play.

As a therapy, any worm substance that 
triggers a regulatory response would run the
risk of putting too tight a lid on the immune
system. But new treatments are sorely needed:
an estimated 180,000 people die from asthma
each year.

“I have people calling me saying ‘can I 
please have some of your helminths?’” says
Yazdanbakhsh. “People are desperate; I would
really like to know what molecule to give
them.”
Charlotte Schubert is Nature Medicine’s 
News & Views editor.
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An adult Trichuris suis worm (right) in the colon of a patient (left) can cause dysentery and mental 
retardation. It may also protect against asthma.
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News                                                             in 2004
The swift spread across 
Asia this year of the deadly
H5N1 strain of avian
influenza served as a grave
warning of a possible flu
pandemic like the one in
1918, which killed more
than 20 million people.

The virus infected wild
birds, cats, tigers, ducks
and pigs and drove
governments to cull more than 200 million domestic fowl, wreaking
economic havoc in the region. It also claimed 32 human lives as of
17 November. H5N1 transmission between people appears to be rare
thus far, but its presence in pigs—which also harbor human flu
viruses—sparked fears that the virus could mutate into a strain
against which humans have no immunity. Although last year’s
epidemic of severe acute respiratory syndrome boosted infectious
disease surveillance, there are still significant gaps. Reports of H5N1
infection in pigs languished undiscovered in Chinese language
journals for seven months (Nature 430, 955; 2004).

Meanwhile, the US was left 48 million doses short of its flu
vaccine need when one of the country’s two major suppliers was
closed down as a result of lab contamination. The shortage
highlighted problems in flu preparedness and vaccine production.
The World Health Organization in November held a summit of health
agencies and vaccine manufacturers to speed up vaccine
development for pandemic flu strains. Meanwhile, the US National
Institutes of Health announced a multicenter scheme to sequence
thousands of strains of human and avian influenza viruses.

The debate on open access to scientific
literature intensified this year, as
governments and influential scientific
organizations increasingly took sides on
the movement’s significance.

In Britain, an inquiry by the House of
Commons Science and Technology
Committee concluded in July that open
access seems viable but requires further
experimentation. The committee advised
the government to require 
UK-based authors to publish articles 
on their institutions’ websites, but the

government largely rejected the advice on 8 November. In August, 25
Nobel laureates signed a letter calling on the US government to provide
public access to government-funded research. As a result, the US
National Institutes of Health in September invited comments on a
proposal to make the results of all federally funded research freely
available shortly after publication. And in October, the German
government gave €6.1 million to the Max Planck Society to develop an
open-access system for publications from the society’s institutes.

Meanwhile, 48 biomedical societies united to oppose open access.
On 16 March, they launched a series of Principles for Free Access to
Science, which backs open access but reserves the right of publishers to
charge for several months after publication. Society editors argued that
it would be impossible to generate income for other society activities if
they only raised money through payments from authors.

5
number of countries that this year
approved stem cell research (China, Japan,
Singapore, France, Spain)

29 number of countries that now allow
stem cell work

22 Number of human embryonic stem cell lines US
President Bush authorized for research

22 Number of those grown on mouse ‘feeder’ cells and
therefore unsuitable for medical use

33
Amount in billions of dollars that
pharmaceutical companies spent in 
2003 on research and development

11
amount in billions of dollars they
spent on marketing, not including 
‘medical education’ of doctors

22 amount in billions of dollars from drug sales

20 Number of new drugs approved this year by the US Food
and Drug Administration

8 Number of books published this year on the ‘evils’ of pharma

(Sources: PhRMA, Centerwatch)

562
Cost in dollars of a year’s supply of a
brand-name cocktail therapy for 
HIV/AIDS

140 Cost in dollars of a year’s supply of the
generic version

3,440 Average annual salary in dollars
in Botswana

38.8 Percent of Botswana’s adult
population afflicted with HIV/AIDS

(Sources: MSF, World Bank)
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30.5Percent of obese adults in the US

6
Percent increase in the likelihood of
becoming obese per hour spent in a car 
each day

81.5 pounds of corn sweeteners
consumed per capita in the US each year

586 percent increase in corn sweetener consumption
since 1966

20 percent increase since 1985 in the price of a soft drink
in the US

118 percent increase since 1985 in the price of fresh
fruit and vegetables

10 federal subsidies, in billions of dollars, to the US 
corn industry

(Sources: CDC, Am J. Prev. Med. 27, 87-96; 2004, USAID, Oxfam)
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Compounded by controversy over pharmaceutical company practices,
regulating and registering clinical trials this year took on an added urgency.
On 1 May, the European Union launched its clinical trials directive to
normalize and improve trials. The new regulations are intended to establish
the legal obligations of trial sponsors and ensure greater patient protection.
But some academic researchers have protested the directive since its
announcement in 2001, saying it will be difficult for them to meet the
regulatory requirements and cost. In March, the UK unveiled the National
Clinical Research Network to centralize funding and regulation of clinical
trials. And in April, the World Health Organization, in conjunction with
Current Controlled Trials, part of an independent publishing group,
announced an online registry to improve tracking and comparison of
randomized trials worldwide. The issue intensified when, responding to
concerns about the selective reporting of trial data, the editors of 11
leading medical journals announced in September that registering trials in
a free, searchable public database would be a prerequisite for considering
manuscripts for publication in their journals. In October, the US Senate
and Congress introduced legislation seeking mandatory registration of
clinical trials.

News                                                             in 2004
Reproductive biology took a few
promising, and rather bizarre, turns
this year. Succeeding where many
others had failed, Korean scientists
revealed in February that they had
created the first cloned human
embryo. In March, another team
announced the birth of a monkey from
frozen ovarian tissue transplanted
under the abdomen. Just months later, a cancer survivor gave birth to
the first baby girl born from an ovarian transplant (Lancet 364,
1405–1410; 2004). The ovary had been frozen before the woman had
received chemotherapy for an advanced case of Hodgkin lymphoma; the
baby was conceived naturally  (Nature 428, 137–138; 2004).
Researchers have also successfully transplanted ovaries into the arm.

In many ways, this was the year for female fertility. The popular media
particularly loved the story of fatherless mice (Nature, 428, 860–864;
2004), born through parthenogenesis, a process more familiar to other
species such as lizards, in which the embryo develops directly from an egg.
A separate study also overturned the dogma that female mammals are born
with all the eggs they will ever have. Mice were found to keep pumping out
new eggs from stem cells well after birth (Nature 428, 145–150; 2004).

27,785 number of heart attacks between 1999-
2003 attributed to Vioxx use

2.5 revenue in billions of dollars from Vioxx sales 
in 2003

28
amount in billions of dollars lost
in shareholder value after 
Vioxx was pulled from the market

(Sources: FDA, Associated Press)

48.6
amount in millions of dollars Americans spent
out of their own pockets on prescription drugs 
in 2002

414 Amount in millions of dollars they spent on
prescription drugs in Canada in 2002

695
Amount in billions of dollars they
spent on prescription drugs in 
Canada in 2003

(Sources: CMMS, IMSHealth)

RNA interference—which uses short fragments of RNA to block the
production of specific proteins—this year cleared several hurdles in its path
to becoming an approved therapy for human diseases. 

Two companies—Acuity Pharmaceuticals in August and Sirna
Therapeutics in September—filed applications with the US Food and Drug
Administration to begin testing the technique’s ability to treat age-related
macular degeneration by interfering with the growth of new blood vessels.
This year also saw several reports documenting the method’s effectiveness
in silencing gene expression in animal models of disease. One notable
report showed that, delivered intravenously, short interfering RNAs targeted
to an apolipoprotein can lower serum cholesterol in mice (Nature 432,
173; 2004).

Whether the technique can treat diseases in people remains to be seen.
Researchers are still investigating whether the RNA fragments can be
delivered in sufficient quantities to relevant tissues, how specific they are
for their intended targets and what sorts of toxicities they might produce.

32
number of years in a row with
increasing enrollment of foreign 
students in US universities

2004 Year in which that trend
reversed

19 percent decrease this year in admission of foreign
students in life sciences at US universities

1,000number of researchers whose visa applications
were flagged for review in 2000

14,000 number whose visa applications were
flagged for review in 2002

(Sources: IIE, Council of Graduate Schools, GAO)
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90 number, in millions, of high-risk
people in the US who need flu shots

60 number, in millions, of doses
available.

12 number, in millions, of doses that
remained unused in 2002

20 Cost in dollars of the average 
flu shot

3,500 Cost in dollars of a year’s supply 
of Viagra

6 projected cost in billions of dollars of
California’s stem cell initiative

4
revenue lost in billions of dollars from
Governor Schwarzenegger's rescindment of 
vehicle license fees

10 amount in billions of dollars estimated
to be California’s deficit
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Newsmakers                                                  in 2004

Kudos to Eliot Spitzer, New York state’s attorney general, for championing a call for transparency
in clinical trial results. In June, Spitzer sued GlaxoSmithKline (GSK) for concealing negative data
on the safety of its antidepressant Paxil in children. Related lawsuits cropped up elsewhere in the
US and Europe. In August, GSK agreed to release the data on its website. Combined with the
push for clinical trial registries from patient groups, governments and medical journal editors,
GSK’s settlement ushered in a new era of accountability in the pharmaceutical industry.

Two prominent Susans made waves in Boston this year.
Neuroscientist Susan Hockfield (L) broke through the glass ceiling
at the Massachusetts Institute of Technology, becoming the first
biologist, and the first woman, to be named president of the
institute. Her appointment came five years after a damning internal
study identified institutional barriers, such as unequal pay and
space allocation, to the advancement of female faculty. Another
barrier-breaker, Susan Lindquist (R), stepped down after three
years as head of the Whitehead Institute, saying she wanted to
devote more time to research.

In a year full of stem-cell firsts, two researchers stood out above their
peers. Harvard University researcher Doug Melton (R) announced in
March that he had created 17 new stem cell lines with private funding.
Melton has been pegged to codirect the new Harvard Stem Cell
Institute, a privately funded venture banding together nearly 100
researchers. Woo Suk Hwang (L) put South Korean science on the map
by creating stem cells from a cloned human embryo—but his work is
dogged by questions (Nature 429, 3; 2004) over whether female
scientists in the lab provided some of the eggs for the experiment.

Christopher Reeve, who tirelessly championed the cause of stem cell research, died of heart failure on
10 October. He was 52. Confined to a wheelchair by his paralysis after a riding accident in 1995, the
charismatic Man of Steel drew on his star power to boost the profile of research on stem cell therapies
and spinal injury. Although Reeve died nearly a month before the US presidential election, his iconic
status—and the foundation he created—continue to support the search for a cure.

The small field of HIV vaccine research saw some reshuffling this year
when two of its leaders switched places. After more than 20 years with
the pharmaceutical giant Merck, Emilio Emini (L) in January left to
spearhead vaccine development at the New York-based nonprofit
International AIDS Vaccine Initiative. Merck researcher John Shiver
succeeded Emini as vice president of the company’s vaccine division.
Later in the year, Merck lured Mark Feinberg (R) away from Emory
University to join its vaccine division as vice president of policy, public
health and medical affairs.
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Philip Morris, for suppressing data showing passive
smoke to be highly toxic compared with smoke
inhaled directly from a cigarette.

The US Department of Commerce, for proposing a
system that would require scientists from countries
such as China and India to obtain special licenses
before they can work in US laboratories.

The Bush administration, for restricting federal funds
to human embryonic stem cell lines that are
increasingly proving unreliable, and for sacking stem
cell supporters Elizabeth Blackburn and William May
from the president’s bioethics panel.

Italy, for planning to eliminate tenure for researchers
and increase their teaching loads.

Cambridge University, for scrapping construction on a
primate research facility, in response to pressure from
animal rights groups.

China, for laboratory practices that led to cases of
severe acute respiratory syndrome, and for letting
crucial avian flu data languish for months in
untranslated journals.

The US National Institutes of Health, for funneling $2.3
million over the last four years into research on the
power of prayer in medicine.

The US Food and Drug Administration, for dragging
its feet over safety concerns about antidepressant
use in adolescents and about Merck’s anti-arthritis
drug, Vioxx. 

The US Food and Drug Administration, for banning,
in April, sales of ephedra, based on evidence that
the weight-loss supplement increases the risk of
heart attack and stroke.

Highs and lows                                              in 2004

The US National Institutes of Health director Elias
Zerhouni, for defending nearly 200 grants to study
sexual behavior that were flagged as unnecessary by
the Traditional Values Coalition.

China, for driving a twenty-fold spike in its scientific
publication rate over the past 22 years, and for
responding swiftly and openly to the return of severe
acute respiratory syndrome.

The UK government, for passing legislation
protecting researchers from harassment by animal
rights activists, and for doubling funds for
developing alternatives to animal research.

Scientists in France, England, Spain and Italy, for
taking to the streets to protest drastic funding cuts
and job restructuring.

The UK, Spain, Singapore and others for backing
stem cell initiatives, Harvard University for
creating a stem cell center, and voters in
California for resoundingly endorsing their stem
cell inititiative.

The Institute of Electric and Electronics Engineers,
for challenging a US policy that forbade peer review,
editing and publishing of scientific manuscripts from
countries under US trade embargoes.

Scotland, Montenegro, Hong Kong, regions of
Australia, the US and several others for prohibiting
smoking in public spaces.

(Nature 427, 90; 2004, Nat. Med.10, 1005; 2004)

(Nature 427, 278; 2004, The New York Times)

(Nature 431, 116; 2004, Nature 430, 955; 2004)

(Nature 429, 334, 2004, Nat. Med. 10, 215; 2004)

(Nature 427, 663, 2004, Nature 431, 615; 2004)

(Nat. Med. 10, 319; 2004)

(The Lancet , 2004)
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Cuban chemists this year cooked up a
synthetic vaccine against Haemophilus
influenzae, a bacterium that kills about
600,000 children worldwide each year.
The sugar-based vaccine performed as
well in clinical trials as the conventional
vaccine made from the whole organism.
The new recipe could help develop

synthetic vaccines for diseases ranging from staphylococcus
infections to malaria.

Science 305, 522–524; 2004

Two independent teams showed this year
that patients who respond to the lung
cancer drug Iressa (gefitinib) carry certain
mutations in the epidermal growth factor
receptor (EFGR). The US Food and Drug
Administration in 2003 approved Iressa,
an inhibitor of the EGFR kinase, despite
poor evidence of benefit and a lack of correlation with EFGR
expression. The new results underscore the need to identify patients
who are most likely to respond to a drug.

Science 304, 1497–1500; 2004; N. Engl. J. Med. 350, 2129–2139; 2004.

Notable advances                                          in 2004

The immune system tailors its response to different types of
pathogens—but how it does so has been a puzzle. Two papers this
year showed that the Notch protein, which regulates development,
also mediates dendritic cell signaling to T cells and directs T-cell
response to pathogens. Unraveling T-cell differentiation might
benefit therapeutic approaches.

Cell 117, 515–526; 2004; Immunity 20, 611–622; 2004.

Statins continue to be the mainstay for lowering cholesterol levels,
but studies this year boosted alternative approaches. A small
clinical study showed that an inhibitor of the cholesteryl ester
transfer protein can raise HDL cholesterol levels and lower LDL
cholesterol levels, both of which are thought to protect against
atherosclerosis and cardiovascular disease. A second study
identified the transporter responsible for absorption of dietary
cholesterol, a finding that might lead to new therapies.

N. Engl. J. Med. 350, 1505–1515; 2004; Science 303, 1201–1204; 2004.

Commensal bacteria in the gut coexist peacefully with their host
and may even confer health benefits. Two papers this year
advanced our understanding of this symbiotic relationship.
Dendritic cells keep the commensals from breaching the gut’s
mucosal wall by mounting an immunoglobulin A–mediated
response. The bacteria also appear to stimulate Toll-like receptors
in the gut epithelium to promote cell survival and repair during
inflammation. The observations define new targets to treat
inflammatory bowel disease.

Science 303, 1662–1665; 2004; Cell 188, 229–241; 2004

How insulin-producing cells are generated in the adult pancreas
has been a topic of considerable debate. Countering many previous
studies implicating adult stem cells in this process, a new study
used genetic marking techniques to show that—in mice, at least—
it is preexisting beta cells that lead to insulin-producing cells. The
results might lead to new approaches for transplanting the cells
into diabetic individuals.

Nature 429, 41–46; 2004.

Tumors came alive in full molecular detail this
year when researchers used advances in in
vivo imaging to track them in real time. One
team used positron emission tomography to
light up the Her2 oncoprotein and tracked its
response to a drug in mice. Another harnessed
quantum dots, an emerging technology, to
visualize prostate-specific cell-surface antigen
in mice. The approaches could someday help
identify patients that are most likely to

respond to certain drugs, such as Iressa.

Nat. Biotech. 22, 701–706; 2004, Nat. Biotech. 22, 969–976; 2004

The influenza virus that killed more than
20 million people during the 1918
epidemic may be long gone, but interest in
it lives on. This year, crystal structures of
the receptor-binding protein from the
1918 virus—the viral hemagglutinin—
revealed that the virus shares features with
present-day avian influenza viruses. The gene that encodes
hemagglutinin probably contributed to the extreme virulence of the
1918 strain: expressing the protein in an otherwise mild virus
transforms the virus into a lethal strain.

Science 303, 1838–1842 and 1866-1870; 2004, Nature 431, 703–707; 2004.

To generate a T-cell response that can target and destroy specific
cells—such as tumor cells—specialized antigen-presenting cells
must first take up the antigen and ‘crosspresent’ fragments to
CD8+ T cells. A trio of papers published this year indicated that
the antigen-presenting cells must engulf whole proteins—not
peptides—to effectively present the fragments. The studies are
likely to advance the development of more effective vaccines.

Science 304, 1314–1317 and 1318–1321; 2004, Proc. Natl. Acad. Sci. USA 101, 3035–3040; 2004.

A series of papers this year revealed a
new way that cells sometimes fend off
attacks from viruses. Investigating why
rhesus monkey cells are resistant to HIV
infection, one team discovered that a
protein called Trim5alpha recognizes
HIV’s coat and blocks viral replication.
Hot on the heels of this finding, several
other groups reported that this antiviral
system is used by many species,
including humans, to block the replication of several different viruses.

Nature 427, 848–853; 2004, Proc. Natl. Acad. Sci. USA 101, 10774–10779, 10780–10785 and
10786–10791; 2004.
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