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The US National Institutes of Health (NIH) is 
refusing to fund grants that directly compete 
with the aims of its own HIV vaccine project: 
that’s the allegation of a group of AIDS 
researchers who say they are being effectively 
forced to collaborate with the Center for HIV-
AIDS Vaccine Immunology (CHAVI), the 
NIH’s $350 million scheme.

“A lot of people are being told to link up with 
CHAVI or you’ll lose your funding. I mean, 
that’s not the way to do science,” says one insider 
who requested anonymity.

At issue are samples of ‘acute infection’, 
collected from individuals in the first weeks 
after HIV infection. Among CHAVI’s goals 
is understanding how the body responds to 
infection during that time, which could help 
design an effective vaccine.

Last year, CHAVI approached research teams 
all over the world, asking them to share their 
collections of acute infection samples. But the 
request confused scientists, many of whom 
complained that it was unclear what they could 
expect in return for their contribution (Nat. 
Med. 12, 865; 2006).

Some consortia, including South Africa’s 
CAPRISA and the University of North 
Carolina, agreed to share their samples. Last 
year, the group also organized EuroCHAVI, 
which pooled 600 samples from Europe and 
Australia.

Scientists, NIH in conflict over precious HIV samples

But many others came away with the 
impression that they would have to give away 
their samples, with nothing to show for it in 
return—and, naturally, declined the request.

“We thought, no way. We have invested in 
these cohorts for 20 years, this is something 
we want to do ourselves,” says Hanneke 
Schuitemaker, a researcher at the University of 
Amsterdam’s Academic Medical Centre.

Schuitemaker’s project has support from the 
Dutch government and, in the end, she says, she 
may collaborate with CHAVI. “But it was funny 
to see how surprised they were at the negative 
reaction,” she says. “They must realize what 
they’re asking for.”

Part of the problem, some researchers say, 
is that CHAVI was launched in 2005 without 
already having any samples in hand (Nat. Med. 
11, 588; 2005), and now needs them to justify 
its hefty coffers to Congress.

“I can understand why CHAVI needs control 
of the samples,” says Bruce Walker, professor of 
medicine at Harvard University. “I can also 
understand why people are so reluctant to give 
them away, particularly at a time when people 
are not sure of their own survivability.” Walker, 
who declined to share his acute infection 
samples, has an NIH grant that’s up for review 
in May, but is hoping to raise money from the 
Gates Foundation.

Julie Overbaugh’s team at the Fred 
H u t c h i n s o n 
Cancer Research 
Center has been 
collecting samples 
in Kenya for more 
than 12 years. 
She also declined 
CHAVI’s request. 
Although she 
may have to write 
multiple grants to 
keep her project 
afloat, she says, 
members of her 
team need the 
samples for their 
own research.

“For those of 
us who work with 

graduate students, if we just say [CHAVI] have 
the money, we’ll give them the samples, how 
do we train our grad students?” Overbaugh 
asks.

Others are in even more dire straits.
A dozen members of Doug Richman’s lab at 

the University of California in San Diego have 
spent more than a decade collecting nearly 
120,000 specimens from 500 participants. The 
large NIH grant that supports the project is up 
for review in May. If it’s not funded, Richman 
says, he may be forced to give up his samples, 
something he initially declined to do.

“If I’m in a collaborative relationship, I’m 
happy to share, but it’s the first time that 
someone has asked me for specimens in 
which the agreement is not collaborative,” says 
Richman. “I haven’t been given the opportunity 
to have intellectual input so I didn’t feel 
comfortable sharing.”

Duke University researcher Barton Haynes, 
who leads CHAVI, says these researchers’ 
perception is the result of a misunderstanding.

“I am sorry if this was the impression 
given during some discussions,” Haynes says. 
“We learned, we got better at having these 
discussions. I’m certainly sorry if the impression 
is remaining that that’s the only way CHAVI 
would work.”

Haynes says those who have contributed 
samples so far are “full participants and full 
collaborators, both intellectually and for 
authorship.” The investigators also all receive 
support from CHAVI for the work, he adds.

Even beyond the few researchers directly 
affected by the fracas over acute infection 
samples, CHAVI has created a bitter divide 
among HIV vaccine researchers. Much of 
the criticism against the project is given 
anonymously—for fear, the scientists say, of 
retaliation from the NIH.

But the idea that the NIH will not fund 
grants that compete with CHAVI is completely 
unfounded, says Carl Diffenbach, acting 
director of the NIH’s division of AIDS.

“Funding is tight, we’re all in agreement on 
that,” Diffenbach says. “That’s the nature of 
peer review. It has nothing to do with CHAVI, 
period.”

Apoorva Mandavilli, Whistler

Sore spot: The NIH is being accused of forcing scientists to give up their 
samples of acute HIV infection.



Epilepsy controlled by low-carb diet’s effect on brain channels

Doctors have for nearly a century prescribed a low-carbohydrate 
diet to help prevent seizures in people with epilepsy, but they 
had no idea why it works—until now.

Harvard University researchers in April 
reported that the strict diet—dubbed the 
ketogenic diet because it induces a state of 
ketosis, in which the body is forced to use 
fat for energy—fat for energy—fat for energy may enhance the function 
of electrical switches in an area of the 
brain that controls seizures (J. Neurosci.
27, 3618–3625; 2007). With further testing, 
the mechanism could reveal potential drug 
targets, experts say.

“They picked a very tempting target,” says 
Jeffrey Noebels, a neuroscientist at Baylor College 

of Medicine who was not associated with the study.
In more than a third of people with epilepsy, seizures cannot 

be controlled with medication and many, mostly children, 
turn to the ketogenic diet as an alternative. Up to a 

third of those people become completely seizure free 
on the diet and up to another third see significant 

improvement (Epilepsia 44, 26–29; 2003).
How the diet works, however, has long been 

a mystery. “It’s a total black box,” says James O. 
McNamara, a neuroscientist at Duke University. 

“The theories are all over the place.”
Developing a drug that could replace the diet 

is key because the eating regimen is arduous. The 
diet consists entirely of fats and protein in portions 

that are precisely weighed and timed, and dieters must be 
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The US program for overseas AIDS assistance 
expires next year, and, anticipating its renewal, 
critics are calling for changes in what they allege 
are serious flaws in its implementation.

Critics of the program, who have included 
scientists and activists, have been joined by the 
venerable Institute of Medicine (IOM), which 
was asked by the State Department to evaluate 
the President’s Emergency Plan for AIDS Relief, 
dubbed PEPFAR.

PEPFAR began distributing aid in 2004 
and aimed to spend $15 billion over five years 
toward HIV prevention, treatment and care in 15 
countries. On 30 March, a panel convened by the 
IOM reported that although PEPFAR is making 
strong early progress toward its goals, some of its 
policies are hindering its effectiveness.

The panel specifically urged the State 
Department office overseeing PEPFAR to revise 
two polices that have been controversial from the 
program’s outset.

The first is a requirement that the program 
disburse money in certain ways—including a 
mandate that one-third of its prevention dollars 
support abstinence-until-marriage programs. 
Critics have long alleged that this mandate has 
limited the number of groups who can work 
with PEPFAR money, and biased its approach in 
favor of abstinence, which has not been proven 
to prevent the spread of HIV.

“We were really looking at the evidence,” 
says Jaime Sepulveda, immediate past director 
of Mexico’s National Institutes of Health, who 
chaired the IOM panel. “The budget allocations 
are not evidence based, and they predetermine 
a one-size-fits-all approach that is not helpful,” 
Sepulveda says. “There should be a shift from 
budget allocations to performance targets.”

The IOM panel also recommended 
that PEPFAR work to streamline its 
process for approving drugs for 
distribution through the program. 
Every drug bought with PEPFAR 
money must first be approved by the 
US Food and Drug Administration 
(FDA). This seemingly reasonable 
policy has prevented PEPFAR 
from delivering cheap generic 
drugs in many cases because they 
are not FDA approved. The IOM 
panel recommended that the State 
Department determine whether the 
World Health Organization’s generic 
drug approval process could instead 
serve as the international standard.

Ambassador Mark Dybul, who 
oversees PEPFAR, welcomed the 
IOM report, but told reporters that 
criticism of the FDA requirement 
is outdated because the agency has 
approved more than 40 generic HIV 
drugs. Dybul also disagreed with 
the conclusion that the program’s 
spending requirements, including 
its abstinence provisions, are 
counterproductive.

The panel’s report signals rising 
resistance to the Bush administration’s 
support of abstinence policies. Even 
within the US, a growing number of states are 
beginning to refuse federal funds that specifically 
support abstinence programs in schools.

Critics of the policy hope that the IOM report 
boosts their efforts to change PEPFAR policies.

Democratic Congresswoman Barbara Lee 
on 27 March introduced a bill that would 

Criticism swells against AIDS program’s abstinence policy 

remove PEPFAR’s abstinence requirement. 
The bill, nicknamed the PATHWAY Act, was 
first introduced last year and languished in 
a Republican Congress. But with growing 
skepticism about abstinence—and a Democrat-
controlled Congress—Lee’s supporters say they 
hope the bill goes farther this time.

Erika Check, San Francisco

Political science: The US AIDS program reserves a 
third of its prevention dollars for abstinence schemes.
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monitored by a doctor. Cheating on the diet—such as eating a candy 
bar—can bring on a seizure in minutes.

The diet enhances the protective role of energy-, or ATP-, 
dependent potassium channels in the brain, which control the 
electrical firing of neurons that release the neurotransmitter 
gamma-aminobutyric acid (GABA) in a region of the brain called 
substantia nigra pars reticulata, the researchers found. Those 
neurons are known to be associated with seizure control, says lead 
investigator Gary Yellen, professor of neurobiology at Harvard.

Examining the channels in mouse brains, the researchers infused 
brain slices with ketone bodies, chemicals produced by the liver 
when the body is on the ketogenic diet. When the channels are 
intact, the ketone bodies reduce electrical firing, but when the 
channels are eliminated by genetic alterations or drugs, the effect is 
lost, suggesting the channels’ importance.

Experts say the explanation makes sense, but must be tested 
in a whole mouse, rather than in brain slices. The diet may also 
cause many other changes in the body, some of which may be more 

important than the effect on the potassium channels.
“The diet affects multiple metabolic features,” notes Philip 

Schwartzkroin, a neuroscientist at the University of California, 
Davis. “Some are related to antiepileptic effects of the diet and some 
are irrelevant.”

Schwartzkroin says there are many other cells in the brain that 
have energy-sensitive potassium channels that might be affected by 
the diet. “How that might be integrated is not even discussed,” he 
says.

The diet is so complex, in fact, that doctors have seen benefits in 
people with other neurological diseases, such as Alzheimer’s and 
Parkinson’s diseases.

The researchers next plan to study the role of energy-dependent 
potassium channels in other parts of the brain. And a second 
group,at the University of Wisconsin in Madison is investigating 
how blocking glycolysis, or the breakdown of sugars, may delay the 
progression of epilepsy.

Emily Waltz, New York
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The American soldier came home in mid-
February to see his wife and two-year-old son. 
Three weeks earlier, he had been vaccinated 
for smallpox, but he followed instructions and 
kept the injection site covered to prevent virus 
shedding. Even when his wife asked for a peek, 
he refused.

That should have been the end of it.
Two weeks later, his son presented with 

symptoms of eczema vaccinatum, a rare and 
dangerous skin infection caused by the vaccinia 
virus used in the vaccine. The case is the first 
in the new era of vaccination, which began in 
2002 when fears of bioterrorism prompted the 
military to vaccinate all its personnel, more 
than a million so far.

The child’s reaction, rare even in the days of 
regular smallpox vaccination, triggered a cruel 
rash over 80% of his body. Only a coordinated 
effort from several agencies, health departments 
and institutions, a Hollywood actor and the 
dramatic private-jet delivery of an untested 

drug saved his life.
The single case may have lasting effects on 

the military’s vaccination campaign and the 
government’s plans to prepare for a bioterror 
attack. It may also give an early boost to a new 
drug candidate.

Interestingly, the boy’s mother also acquired 
the rare condition, in an apparent case of 
secondary transmission–a previously unknown 
phenomenon.

Since it began the vaccinations, the US 
Department of Defense has waged a careful 
education campaign. People with eczema, also 
known as atopic dermatitis, are not inoculated 
as they are the ones most likely to develop the 
illness.

“I think this is the first case since 1990,” 
says John Marcinak, the doctor who treated 
the child at the University of Chicago Comer 
Children’s Hospital.

As soon as the boy reached the hospital in 
the first week of March, the Centers for Disease 

Control and Prevention (CDC), 
the Department of Defense and 
others organized a conference 
call and shared photos and lab 
results.

The child was initially treated 
with Canada-based Cangene 
Corporation’s Vaccinia Immuno 
Globulin (VIG), the once-
standard antibody treatment for 
eczema vaccinatum. When that 
wasn’t enough, doctors tried the 
antiviral drug cidofovir, which 
turned out to be too toxic. Then 
the CDC’s Inger Damon thought 
of SIGA Technologies’ ST-246, a 

drug designed to combat pox viruses, including 
smallpox and vaccinia, which had only been 
through one safety trial in people.

On 10 March, a Saturday afternoon, the US 
Food and Drug Administration granted an 
emergency permit to use ST-246. “Frankly, it 
was amazing to me that the federal government 
was able to move that quickly,” says Dennis 
Hruby, SIGA’s chief scientific officer.

“The initial plan was to send the drug by 
FedEx to get it there Sunday at 5 p.m.,” says 
Marcinak. “But Eric Rose of SIGA ended 
up getting on this private jet and was in our 
inpatient pharmacy by 4 a.m.” That jet was 
courtesy of the actor Ron Perlman, one of 
SIGA’s investors.

With the parents’ consent, the child was on 
the drug by 9 a.m. Sunday and immediately 
began to improve. His kidney failure reversed, 
his skin began to clear and he was moved off the 
respirator. By 12 April, he had been transferred 
from intensive care to the general ward.

SIGA’s officials are naturally pleased with the 
outcome. If ST-246 proves safe and effective 
in further trials, the government might want 
to stockpile it in case of a bioterror attack. 
Discussions about whether this would be 
sensible are simmering in public health circles, 
in advance of formal publications on the case.

Some say stocking the drug would be 
frivolous, given the rarity of the complication. 
Others add that the window in which an anti-
pox drug would be effective ends before the 
symptoms appear. “That was the dogma in 
the literature, but all our data say that that is 
not so,” counters Hruby. “I don’t think that’s 
true.”

Emma Marris, Washington DC

Dramatic rescue relieves rare case of small pox infection

Over reaction: Virus shed from a soldier’s vaccine site 
triggered symptoms of eczema vaccinatum in his son.
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Will there be an HIV vaccine in the next ten years?

It is too early to tell. If the 
current adenovirus-based 
trials show some degree 
of protection or control of 
viral load, then we have a 
substantial beachhead from 
which to work.

Barton Haynes 
director 

Center for HIV-AIDS 
Vaccine Immunology

I think we will have 
something that modulates 
infection soon. [But] will 
we have something in a vial 
that’s being distributed in 
the developing world? 
Highly unlikely.

Bruce Walker 
professor of medicine 

Harvard University

urvey 
says...
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High-profile departure ends genome institute’s charmed run
The personal divorce was final two years ago. 
The professional one dragged on until April, 
when Claire Fraser-Liggett left the organization 
headed by her ex-husband, genome scientist 
J. Craig Venter, to hoist her own flag over a 
new  institute at the University of Maryland in 
Baltimore.

As she left, the organization she shepherded to 
star status in the scientific world melted behind 
her: on 11 April, The Institute for Genomic 
Research (TIGR), over which Fraser-Liggett 
had presided since 1998, was absorbed into the 
J. Craig Venter Institute (JCVI) and ceased to 
exist.

Fraser-Liggett says her departure was spurred 
by the decision in October to make TIGR a 
division of the JCVI. “It was just unclear to me 
what my role in the new organization would be,” 
she says. “[But] I want to emphasize that I am 
not looking to escape a bad situation.”

Venter, who is president and chair of the 500-
employee JCVI, insists that little has changed. 
Genome sequencing, he said in a press release, 
will remain a “cornerstone” of the institute’s 
activities, as will the microbial and plant 
sequencing that were TIGR’s province.

TIGR’s dissolution completes a process that 
was set in motion six months earlier, says Bob 
Strausberg, JCVI’s deputy director. “It’s all been 
driven by scientific opportunity,” he says.

In November, Fraser-Liggett’s second 
husband, Steven Liggett, director of the 
cardiopulmonary genomics program at the 
University of Maryland, bumped into Bruce 
Jarrell, the medical school’s vice dean for 
research. Liggett then told Jarrell “that the time 
might be right to entice me away from TIGR,” 
says Fraser-Liggett.

Jarrell called Fraser-Liggett 
soon after and by late March 
her new job was finalized. “This 
opportunity at Maryland was 
the right opportunity at the 
right time,” she says. She plans 
to begin work in early May as 
head of the university’s nascent 
Institute of Genome Sciences, 
with an eventual staff of 150 
and a research budget of up to 
$40 million.

Some number of TIGR’s 18 
faculty scientists are expected 
to follow her, but she declines to 
specify how many. “There have 
been some who have suggested 
that I’m somehow raiding the 
organization,” she says. “Let’s just say there are 
several offers outstanding.”

One scientist who has worked with both 
Venter and Fraser-Liggett says the new institute 
will offer TIGR scientists the chance to continue 
independent research under Fraser-Liggett’s 
hands-off style, rather than taking direction 
from Venter. “It will be very telling how many 
go and how many stay,” he says. “It’s basically a 
Craig versus Claire choice.”

Venter founded TIGR in 1992, but after 
decoding Hemophilus influenzae, the first 
microbial genome, he decamped in 1998 to 
found Celera Genomics and sequence the 
human genome. Fraser-Liggett, then still 
Venter’s wife, remained as president of TIGR. 
During her nine-year tenure as president, she 
estimates, TIGR scientists sequenced more than 
200 genomes. At its height, the institute doubled 
its staff to more than 300 and nearly tripled its 

yearly research budget to $60 million. TIGR 
became the undisputed leader in microbial 
genomics and Fraser-Liggett the world’s most 
highly-cited microbiologist.

Under Fraser-Liggett, “TIGR evolved in 
profound ways,” says W. Richard McCombie, a 
molecular biologist at the Cold Spring Harbor 
Laboratory in New York. “The science became 
different and better, I have to say, so there’s 
concern about a return to what it was like 
before,” he says. “And there’s some real concern 
about the future of the place.”

The move makes Fraser-Liggett, who in style 
if not substance has long been overshadowed 
by Venter, at long last the undisputed queen 
of her own castle. It’s also a coup for the 
University of Maryland. “They’re not on the 
map in genomics,” says McCombie. “Bringing 
her in instantly puts them in a very high-profile 
position.”

Meredith Wadman, Washington DC

Split: Claire Fraser-Liggett has ended her decade-long stint 
at ex-husband J. Craig Venter’s genome institute.
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I think that the 
chances of a partially 
effective vaccine 
being licensed for 
use in humans is low. 
Hopefully one will be 
in the pipeline.

Julie Overbaugh 
Fred Hutchinson 
Cancer Research 

Center

A traditional vaccine like 
smallpox or polio, I very much 
doubt it. But something that 
delays progression to AIDS, 
there’s a reasonable chance of 
that. 

Dennis Burton 
professor

The Scripps Research 
Institute

I give it about a 50/50 
chance. I wouldn’t 
rule it out. But a 
one-time therapeutic 
vaccine is not going to 
happen.

Gary Nabel 
director 

National Institutes 
of Health’s Vaccine 

Research Center
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US tosses out patents on three Wisconsin stem cell lines
The US government in March moved to revoke 
three key patents on human embryonic stem cell 
lines developed by James Thomson, a University 
of Wisconsin researcher widely considered to be 
the first to isolate and culture such cells.

If the preliminary ruling is upheld, it could 
ease scientists’ access to the lines for research 
purposes, consumer advocates say.

“These patents are undeserved and they’re 
causing substantial harm by requiring people 
to acquire licenses before doing research,” 
says Dan Ravicher, executive director of the 
Public Patent Foundation, the New York 
City–based organization that requested the 
reexamination.

Since the US Patent and Trademark Office 
granted the first of the patents in 1998, critics 
have argued that they are too broad and impede 
research. The Wisconsin Alumni Research 
Foundation (WARF) holds the three patents 
under review.

Under the patents, the foundation claims 
rights to both the method for cultivating 
primate ES cells and to the cells themselves. 
WARF has thus far collected $3.5 million in 
licensing fees and will receive royalties for any 
product developed using the cells—although 
none have as yet been developed.

Some biotechnology companies say the 
pricey licensing fees—which can cost hundreds 
of thousands of dollars—have forced them to 
take their stem cell research overseas, where the 
patents don’t apply.

But toward academic researchers, “WARF has 
been recently rather generous,” says Christopher 
Scott, head of Stanford University’s Program on 
Stem Cells and Society.

In January, in response to protests from 

academia, WARF waived licensing fees 
for human ES cell research at universities. 
Academic researchers pay $500 per batch of 
cells. “Currently, the impact of these patents on 
academic research is negligible,” says Scott.

Still, the patents have a “chilling” effect on 
research by forcing private companies to invest 
in research abroad, says Ravicher.

Last July, the Public Patent Foundation and 
the Foundation for Taxpayer and Consumer 
Rights, both consumer advocate organizations, 
challenged the patents’ validity, arguing that 
Thomson’s work on isolating the cell lines was 
obvious, given previous research, and therefore 
didn’t deserve a patent. The Patent Office has 
now agreed with that assertion.

WARF officials are confident that ultimately 
the patents won’t be revoked. “There’s a long 
road ahead,” says spokesman Andrew Cohn.

But the preliminary ruling 
makes it likely that the patents 
will at least be amended to 
restrict WARF’s control over 
the process and the cells,
says Ravicher. “This is a quite 
successful and quite strong 
rejection and it will be difficult 
for WARF to overcome it.”

WARF has 60 days to file its 
response, after which the patent 
office will make its decision. 
WARF can also apply to the 
Board of Patent Appeals and 
Interferences and, if necessary, 
go to federal court. The patents 
remain active until a final 
decision is made, which could 
take up to three years.

For the moment, stem cell researchers face 
more formidable hurdles, such as launching 
state programs, says Marc Lalande, who heads 
the University of Connecticuts Stem Cell 
Working Group.

But in the long term, the patents could have a 
big impact if ES cell therapies are developed. For 
instance, California-based Geron has exclusive 
rights to heart, nerve and pancreatic cell lines 
and is developing a human ES cell–based spinal 
cord injury treatment.

“Worry about the patents being so broad 
extends deeply into commercial and economic 
realms,” says Scott. “People in the stem cell 
business are concerned that all roads will lead 
through WARF and all secondary roads will 
lead through Geron.”

Alisa Opar, New York

Free cells: Revoking patents on three of the University of Wisconsin’s 
stem cell lines is expected to boost research.
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Timeline of events…a brief history of the important news stories this month

19 Mar
A group of nine prominent American 
scientific institutions call for an increase 
in funding for the US National Institutes 
of Health, warning that stagnant 
budgets outpaced by inflation threaten 
the progress of biomedical research.the progress of biomedical research..

19 Mar
Mosquitoes modified to carry a gene 
that prevents infection by the malaria 
parasite outlive wild-type mosquitoes 
and could help control malaria, US 
scientists report (Proc. Natl. Acad. Sci. 
USA USA 104104, 5580–5583)., 5580–5583).

21 Mar
The US Food and Drug Administration 
announces plans to bar experts who 
have financial ties to the companies 
whose products they evaluate from 
serving on the agency’s advisory 
panels.panels.

28 Mar
Based on strong evidence from trials in 
Kenya, Uganda and South Africa that 
male circumcision cuts the risk of HIV male circumcision cuts the risk of HIV 
infection by up to 60%, the World Health 
Organization endorses scaling up the 
practice as an AIDS prevention tool.

29 Mar
Eric Keroack, controversial chief of 
family planning at the US Health 
and Human Services (and Human Services (Nat. Med. Nat. Med. 1313, , 
5), resigns following notification that 
the Massachusetts Medicaid office is 
investigating his private practice.

1 Apr
Variation in a portion of DNA on 
chromosome 8 that strongly predicts 
prostate cancer risk may be responsible 
for up to 20% of prostate cancer cases in 
white men in the US, according to three 
studies (Nat. Genet. doi:10.1038/ng1999, 
10.1038/ng2015, 10.1038/ng2022).

1 Apr
Two newly identified bacterial enzymes 
can convert the blood groups A, B 
and AB into the O group, dubbed the 
universal donor because it can be given to 
anyone without risk of rejection, Danish 
researchers report (Nat. Biotechnol.
doi:10.1038/nbt1298).

1 Apr
British scientists say they have 
grown part of a human heart 
from stem cells and suggest 
that replacement tissue for 
transplants could become 
available in as soon as three 
years.

10 Apr
A stem cell transplant that preserves 
the body’s ability to make insulin 
is shown to halt or at least slow the 
progression of type 1 diabetes in 15 
individuals in Brazil, eliminating the 
need for insulin injections for months 
or years (JAMA 297, 1568–1576).

10 Apr
A genetically engineered flu vaccine 
made in caterpillar cells is as effective as 
traditional vaccines, and can be produced 
in greater quantities and about a month 
faster than the traditional method using 
hens’ eggs, preliminary results suggest 
(JAMA 297, 1577–1582).

11 Apr
Fragile X and Down syndromes, the 
two most prevalent forms of genetic 
mental retardation, may share a 
crippled communication network in 
the brain that may also be associated 
with autism, US researchers report 
(J. Neurosci. 27, 4014-4018).

11 Apr
The US Senate overwhelmingly 
votes to reject restrictions 
placed by President Bush on 
human embryonic stem cell 
research, but falls short of the 
votes needed to overturn a 
presidential veto.

12 Apr
Members of an FDA advisory 
plan vote 20-to-1 to reject 
an application by Merck to 
sell Arcoxia, a sister drug to 
Vioxx, thought to cause high 
blood pressure, heart attack 
and stroke.

12 Apr
Scientists uncover the first 
gene with links to obesity, 
carried by a majority of 
people, copies of which 
are linked to the amount 
of the individual’s weight 
gain.

that prevents infection by the malaria 
parasite outlive wild-type mosquitoes 
and could help control malaria, US 
scientists report (
USA USA $
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21 Mar
China launches a 15-year 1 billion yuan 
(US$130 million) plan to modernize 
traditional Chinese medicine, expanding 
basic and clinical research into its remedies 
and establishing international standards 
and regulations.and regulations.

22 Mar
A South Korean presidential panel votes 
to allow stem cell research using human 
eggs due to be destroyed at infertility 
clinics, reversing a year-old ban in place 
since reports of Woo-Suk Hwang’s 
fraud.fraud.

26 Mar
Researchers report the existence of a 
pair of semi-identical twins, the result 
of two sperm cells fusing with a single of two sperm cells fusing with a single 
egg, who share identical maternal 
genes, but only half the paternal genes 
(Human Genet. 121, 179–185). 

27 Mar
Resolving a months-long 
impasse, Indonesia announces 
that it will immediately resume that it will immediately resume 
sharing its samples of the 
H5N1 bird flu virus with the 
World Health Organization.

1 Apr
Spending on antidepressants and 
drugs used to treat schizophrenia, 
bipolar disorder and other mental 
disorders nearly tripled from $7.9 
billion in 1997 to $20 billion in 2004, 
according to a report from the US 
Agency for Healthcare Research and 
Quality.Quality.

4 Apr
Influenza B viruses are becoming 
resistant to Relenza and Tamiflu, 
two commonly used antiviral 
drugs, according to a Japanese 
review of strains isolated during 
a flu epidemic in 2004–2005 
(JAMA 297, 1435–1442).

4 Apr
The US National Institutes of Health 
temporarily suspends its contract 
with Virginia-based Sciences 
International, which analyzed the 
health risks of compounds made 
by more than 50 companies with 
which it had financial ties.

5 Apr
Backed by more than 200 medical 
charities and patient groups, 
British science officials oppose 
the government’s plan to ban 
the creation of chimeric human-
animal embryos to generate stem 
cells for research.

8 Apr
After six years of effort, 
a worldwide scheme to 
catalog all known living 
organisms from plants 
and animals to fungi 
and microbes tops the 1 
million milestone.

12 Apr
Researchers release the genome of the rhesus 
macaque, Macaca mulatta, a popular animal 
model in neuroscience, behavioral biology 
and HIV vaccine research, and the first of 
the Old World monkeys to 
have its DNA deciphered 
(Science 316, 222-234).

17 Apr
The use of antidepressants for children 
and teens with depression or anxiety 
disorders carries less than a one percent 
chance of triggering suicidal behavior and 
the overall benefits outweigh the risks, 
according to a review of 27 randomized 
pediatric trials (JAMA 297, 1683–1696).

17 Apr
The US for the first time 
approves a vaccine aimed 
at preventing infection with 
the deadly H5N1 bird flu 
virus, and intended only for 

government stockpiles in 
case of an emergency.



In the ongoing battle between bacteria and antibiotics, In the ongoing battle between bacteria and antibiotics, 
strains of Staphylococcus aureus are emerging the winners,  are emerging the winners, Staphylococcus aureus are emerging the winners, Staphylococcus aureus
reports Douglas Braaten.
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It wasn’t supposed to be much more than 
an amusing anecdote. One morning in 

early March, I was walking to get my morning 
coffee, when a woman slipped on ice and fell 
head-first into my jaw.

All I had at first was a reddish lump and a 
cut just at the cheek line. But things quickly 
took a turn for the worse.

I developed an infection that took me to the 
emergency room for a computed tomography 
(CT) scan, intravenous cephalexin—a 
penicillin-like antibiotic—along with a 
prescription for two weeks more, and a stern 
recommendation that I see my doctor.

My doctor diagnosed me with an infection 
of antibiotic-resistant Staphylococcus aureus, a 
sometimes-lethal bacterium, strains of which 
have been lurking for more than 40 years. The 
cephalexin is worthless against those bacteria, 
my doctor informed me, instead prescribing 
two weeks of the combination antibiotic 
trimethoprim-sulfamethoxazole, and advised 
me to have my cheek drained of the copious 
bloody pus that had accumulated.

The surgeon who lanced my face—without 
anesthetic—recommended cephalexin along 
with clindamycin antibiotic gel, smeared three 
times a day on my open wound.

The contradictory drug recommendations 
may have had something to do with the fact 
that there are two types of drug-resistant S. 
aureus, which, though distantly related, have 
unique histories and characteristics.

What they have in common is a resistance 
to methicillin, a derivative of penicillin. 
Methicillin-resistant S. aureus, or MRSA, has, 
over the past few decades, emerged as one of 
the deadliest threats in hospitals. In recent 
years, a second strain has emerged outside 
hospital walls.

Up to 70% of Staph infections seen in 
emergency rooms are with MRSA strains, 
according to Rachel Gorwitz, a medical officer 
with the US Centers for Disease Control and 
Prevention (CDC). And as many as 1 million 
people in the US carry MRSA on their skin, 
mainly in the nose. In April, the CDC reported 
that a combination of the flu and MRSA 
infection is deadly in children, leading to 
pneumonia and death within a few days of 
infection. In most countries, between two and 
three percent of people are affected—but there 

are also hotspots of infection.are also hotspots of infection.
In the Cook County Jail in Chicago, for 

example, more than 96% of the 11,000 
inmates are infected with MRSA strains, says 
Robert Daum, professor of pediatrics at the 
University of Chicago. “MRSA is the number 
one epidemic sweeping the country,” says 
Daum. “Everywhere [MRSA] comes, it hasn’t 
left.”

Evolving threat
MRSA strains first surfaced in the UK in 1961, 
a mere couple of years after methicillin was 
introduced. It wasn’t long before it made its 
way to other parts of the world.

“Three major waves of MRSA have 
occurred,” says Gordon Archer, professor 
of medicine at Virginia Commonwealth 
University. As with other types of antibiotic-
resistant bacteria, MRSA seems to have first 
emerged because of genetic changes to an 
antibiotic-sensitive Staph strain. Each wave 
has since added newer genetic changes.

How the bacteria acquire these new genes 
is not entirely understood. But bacteria are 
known to shuffle their genetic material so 
that pieces of their DNA are moved from 
one bacterial cell to another, even between 
unrelated bacterial strains. Once introduced, 
genes that code for antibiotic resistance can 
easily spread between cells.

In the case of MRSA, methicillin-sensitive 
bacteria acquired a piece of DNA called the 
staphylococcal cassette chromosome, or SCC, 
which includes the resistance gene mecA. Now 
dubbed SCCmec, variants of this bacterial DNA 
have produced increasingly virulent types of 
MRSA that pose serious health problems both 
within and outside hospital walls.

The first MRSA strain debuted inside a 
hospital but died a quick death thanks to 
hygienic measures, notes Archer. But in the 
late 1970s, a second independent wave of 
these strains became prevalent in hospitals 
in Europe, the US and elsewhere. These first 
two strains are together referred to as hospital-
acquired MRSA and remained mostly limited 
to hospitals.

It wasn’t until the mid-1990s, for reasons 
that are still unclear, that MRSA reared its 
ominous head in children with no known links 
to a hospital1.

Deadly advantageDeadly advantage
Between 1997 and 1999, four children in Between 1997 and 1999, four children in 
rural North Dakota and Minnesota died from rural North Dakota and Minnesota died from 
MRSA infections that, paradoxically, were MRSA infections that, paradoxically, were 
sensitive to antibiotics to which hospital-sensitive to antibiotics to which hospital-
resistant MRSA strains were invulnerable. All resistant MRSA strains were invulnerable. All 
four children died—three within two days of four children died—three within two days of 
hospitalization.hospitalization.

Around the same time, children in Chicago 
began showing up in hospitals with skin began showing up in hospitals with skin 
infections similar to those once associated only 
with drug-sensitive Staph strains. Although 
lab results confirmed that the so-called 
community-acquired strains were resistant to 
methicillin, the strains were susceptible to many 
other antibiotics—again, atypical for hospital 
MRSA.

In a retrospective study of Staph cases, Daum 
and his colleagues found that the incidence of 
MRSA with no known risk factors increased by 
25% between 1988–1990 and 1993–1995. When 
they tried to publish their findings, however, 
their paper was initially rejected because the 
reviewers “couldn’t believe it was MRSA,” 
Daum says.

The paper was accepted only after the 
researchers demonstrated the presence of 
the SCCmecA gene in the bugs isolated from 
the kids2. The paper was among the first to 
document community-associated MRSA, as 
distinct from hospital strains.

There are three factors that distinguish the 
two types: their genetic lineage, the architecture 
of the SCCmec DNA element and the near-mec DNA element and the near-mec
universal presence in the community strains of 
genes that code for the bacterial toxin Panton-
Valentine leukocidin (PVL)3, which literally 
bores holes in cells, causing them to explode.

By 2002, more pieces of the puzzle began to 
fall into place.

Two new studies identified that community-
associated strains harbor the newer and 
smaller SCCmec types IV and V mec types IV and V mec 4,5, whereas 
the hospital strains carry the relatively large 
SCCmec types I, II and III (see graphic). mec types I, II and III (see graphic). mec
The smaller SCCmec types contain fewer mec types contain fewer mec
antibiotic resistance genes—which explains 
why community strains are sensitive to some 
antibiotics.

Compared with the early MRSA strains, the 
community strains, in part because they have 
smaller SCCmec regions, are “slim and fit,” mec regions, are “slim and fit,” mec
says Robert Skov, head of the Staphylococcus
Laboratory at the Statens Serum Institut in 
Copenhagen.

The combination of the smaller types and 
the PVL toxin seems particularly advantageous. 
Staph strains that carry the PVL toxin are 
associated with more severe disease, greater 
spread within the body to organs and tissues 
and death.

Bugs vs Drugs
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American export
Several community-acquired strains, including 
the highly virulent USA300, isolated around 
2000, seem to emerge from the US, which is 
lagging behind many European countries in 
its surveillance and management of the deadly 
strains. USA300 has been associated with 
outbreaks in at least 21 US states, Canada and 
Europe.

For example, Danes who have either been 
on holiday or worked outside Denmark carry a 
strain that’s genetically identical to USA300, says 
Skov, lead investigator of the study. “To us, these 
cases provide an important signal of the spread 
of MRSA from countries with high prevalence 
to those with low prevalence,” he says.

At the European Congress of Clinical 
Microbiology and Infectious Diseases in April, 
there were several reports of USA300 MRSA 
in countries such as Norway, Sweden, Finland 
and Holland, which had previously enjoyed a 
relatively low prevalence of MRSA infections.

Denmark is perhaps unique in its approach 
to MRSA. Following a large outbreak in the late 
1950s of drug-sensitive Staph that resulted in 
several deaths, the Danish government launched 
a nationwide surveillance network to monitor 
infections, which included collecting samples 
and epidemiological information.

That outbreak was controlled largely by 
instituting hygienic measures. But in 1966, on 
the heels of its appearance in the UK, MRSA 
infection appeared in Denmark. Within two 
years, MRSA accounted for more than 48% of 

all Staph strains. This dramatic rise was seen 
throughout Europe, says Skov, but was again 
largely contained.

Once the heartier third wave of community-
acquired strains appeared in the 1990s, however, 
there was no turning back.

“Ten years ago we simply did not see 
community MRSA, and then the number of 
cases of increased dramatically all over the 
world,” says Skov.

A cluster of cases in 1997 at a kindergarten in 
the northern Jutland county of Vejle heralded 
the first community MRSA strains in Denmark. 
The seven-year outbreak—which required 
antibiotics, laundered clothes and bed sheets 
and antibiotic ointment and soap for family 
members—taught Danish scientists valuable 
lessons about combating the strains.

“What we found in fact is that [community 
strains] seem to transmit relatively seldomly,” 
and require that “a series of events must happen, 
or mis-happen,” says Skov. “It’s like cheese you 
want to fly a plane through: unless all the holes 
are lined up it’s not going to be very successful.” 
On this point, however, others—including 
Daum—disagree, saying that MRSA is highly 
infectious.

For transmission to be successful, the bacteria 
need a susceptible host, opportunity and close 
contact. Skov maintains that only about 20% 
of individuals are susceptible hosts, up to 
half are intermittent carriers of MRSA and 
the remaining 20% never carry MRSA. What 
accounts for these differences is not understood, 

but may involve  natural differences in people’s 
immune function.

The factors that determine opportunity and 
close contact are easier to grasp: try picking 
an MRSA-filled nose and not washing before 
shaking someone’s hands.

Building an arsenal
Until about 15 years ago, MRSA occasionally 
leaked from hospitals into the community. 
But as virulent community strains become 
more prevalent, some are inevitably entering 
hospitals—with deadly consequences.

Along with methicillin, other antibiotics, 
such as clindamycin and clarithromycin, are 
increasingly becoming powerless against 
community strains.

About 40 companies are developing 
compounds to fight drug-resistant bacteria6. 
For instance, Merck’s platensimycin is a new 
type of antibiotic that arrests bacterial growth 
by blocking the way they metabolize fats7, but 
the compound is still in the early stages of 
testing.

Some doctors have successfully treated MRSA 
with injections of human immunoglobulin—
which amounts to giving naturally occurring 
antibodies from healthy individuals. Others are 
trying either specific antibodies against Staph or  
vaccinating people to prevent infection.

For instance, a phase 2 clinical trial of the 
monoclonal antibody tefibazumab, which 
blocks Staph’s ability to cling to tissues, has 
yielded promising results. And UK-based 
Vaccine Research International Plc is developing 
a vaccine that would stimulate antibodies to a 
bacterial protein. 

In the meantime, my experience has been 
a grim indicator of MRSA’s dangerously low a grim indicator of MRSA’s dangerously low 
profile in the US. The emergency room doctors profile in the US. The emergency room doctors 
prescribed an antibiotic that was worthless, and prescribed an antibiotic that was worthless, and 
no one there even raised the possibility of an no one there even raised the possibility of an 
MRSA infection.MRSA infection.

Worse, my eight-hour stint there was Worse, my eight-hour stint there was 
probably a perfect opportunity to deliver a probably a perfect opportunity to deliver a 
potentially deadly strain into a hospital. I doubt potentially deadly strain into a hospital. I doubt 
that the two beds, four chairs, one wheelchair, that the two beds, four chairs, one wheelchair, 
several doorknobs and two bathroom facilities several doorknobs and two bathroom facilities 
I came into contact with were sanitized after I I came into contact with were sanitized after I 
left my trail of bacteria all over them.left my trail of bacteria all over them.

Douglas Braaten is associate editor at Nature Douglas Braaten is associate editor at Nature 
Immunology.
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The making of a superbug: Methicillin-sensitive bacteria picked up drug resistance genes to evolve 
into the deadly strains seen today.
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Q  &  A

Why is there so much interest in dendritic cell vaccines?

The main reason that people want to focus on dendritic cells is that 
they’re a comprehensive way of stimulating a patient’s own immune 
system to respond against harmful things like infections and cancer. 
By definition, people with cancer are not mounting effective immune 
responses against their tumors in the first place. Dendritic cells have 
proven to be the starter switch for all cellular immunity, whether it is 
innate immunity with natural killer cells or adaptive immunity with T 
and B cells. They are also mobile, so they travel to lymphoid tissue, where 
they encounter T cells. Dendritic cells sensitize those T cells, which then 
leave the lymphoid tissue, travel to the tumor and attack it.

So dendritic cells are the key to getting the immune system started. 
If you can effectively couple them to a tumor antigen, a protein that 
is specific to the tumor, then they help sustain an immune response 
against that tumor. But that’s a big challenge, and people are spending 
a lot of effort to understand how you can best exploit the power of 
dendritic cells to get the immune system to destroy cancer.

How is Provenge different from the traditional notion of dendritic 
cell vaccines?

There are basically two ways of making dendritic cell vaccines. One 
is isolating what you can get directly from blood. The other is to use 
cytokines to generate different types of dendritic cells. Dendreon’s 
method relies on physical separation, using a method that Ralph 
Steinman and I originally developed in the 1980s. Dendreon loads the 
dendritic cells with an antigen, which is the prostatic acid phosphatase, 
coupled with the cytokine GM-CSF. That, together with other 
modifications to the method, is their patentable twist.

They published a paper in 2000 (J. Clin. Oncol. 18, 3883–3893) in 
patients with advanced stage prostate cancer, about which my colleagues 
and I wrote an editorial (J. Clin. Oncol. 18, 3879–3882; 2000). The 
responses were marginal; but then again, this was a high-risk patient 
population in which they showed safety. There were also several modest 
prolongations in the doubling time for prostate-specific antigen (PSA), 
which is a proxy measurement for slowing of disease progression.

But a major issue then and now has been characterization of the 
product. T cells comprise 60–70% of their product, and dendritic cells 
are a minor component, as little as 5% and up to 20% more recently. 
But the product has received a lot of press as a dendritic cell vaccine. It 
definitely does contain some type of dendritic cells, but there’s very little 
clear data using more selective dendritic cell markers or information 
about their maturation and activation states.

What issues do you think the FDA needs to consider in evaluating 
the vaccine?

You know, there’s always the risk when doing phase 1 and 2 trials 
that you will overlook efficacious therapy for two reasons: the type 
of advanced-stage patient in whom you have to study it first and the 
fact that many of your response measurements are only surrogates for 
what’s going on at the level of tumor.

That said, there are several critical problems with this product. In 
their follow-up phase 3 study, published in 2006 (Cancer 107, 67–74), 
the researchers themselves wrote that their primary endpoint, time to 
disease progression, fell short of statistical significance between the 
Provenge and placebo groups. In fact, there is already an ongoing 500-
patient phase 3 trial that looks at a primary endpoint of survival, rather 
than time to progression.

Even more of concern is toxicity data that was not presented in 
the 2006 article. Serious toxicity had not been reported before with 
other dendritic cell vaccines, but this 
product is predominantly T cells and 
some natural killer cells, so there are 
additional unknowns here.

Is there an upside to the vaccine?
The upside is that this is a new kind 

of therapy, and 
this apparently 
i n f l u e n c e d 
the majority 
opinion of the 
advisory panel. 
The potential 
downside is 
that if it lacks 
efficacy in 
large numbers 
of patients, it’ll put a pall over the 
whole field, which would be unfair.

We’ve all been hearing about immunotherapy for ten-plus years. 
This is the first product that, in this country at least, has gotten all the 
way through to an FDA advisory panel. It’s a new type of treatment, 
and it’s not really a drug. The FDA initially had a hard time knowing 
how best to regulate the field because they didn’t have a whole set of 
guidelines for cell-based therapies. I think they definitely have more 
experience now.

What are the next steps with dendritic cell vaccines?
People are looking at specific receptors on dendritic cells. If you 

could target antigens to those receptors, it would be a lot less labor 
intensive than the way we go about it now. My own bias is that the 
Holy Grail has to be how best to target these things directly in a patient 
if dendritic cell vaccines are ever going to be applied on a large scale 
at a reasonable expense. But we’re not there yet because we just don’t 
understand enough.

We still need to know how frequently you should give the vaccines. 
Cancer is going to become more and more of a chronic disease, so do 
you get a priming vaccine and do you then need ongoing boosters? We 
just don’t know.

Apoorva Mandavilli, New York

Straight talk from... Jim Young
On 29 March, an advisory committee of the US Food and Drug Administration recommended approval of Provenge, 
a vaccine for prostate cancer made by Seattle-based Dendreon Corp. Provenge (sipuleucel-T) is a so-called 
dendritic cell vaccine, intended to stimulate the body’s own immune system to fight the cancer. The panel voted 13 
to 4 in the vaccine’s favor. Jim Young, a dendritic cell expert at the Memorial Sloan-Kettering Cancer Center in New 
York, weighs in on the vaccine’s potential and its impact on the field at large.

“It definitely does 
contain some type 
of dendritic cells, 
but there’s very 
little clear data.”
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