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A burgeoning epidemic in Asia, massive gaps
in funding and access to treatment and 
prevention—particularly for women and
young people—are urgent issues in the fight
against AIDS, heard delegates at the XV
International AIDS Conference, held in July
in Bangkok. As is now tradition for this meet-
ing, which is held every two years, frequent
political protests were also a regular feature,
both in the conference rooms and outside.

Asian leaders are not doing enough to
manage the escalating AIDS epidemic that is
sweeping the region, experts warned. They
urged Asian governments to stem the 
epidemic by providing sterile needles,
condoms and antiretroviral drugs.

“This conference must be a wake-up call to
Asian leaders,” said Peter Piot, executive
director of the Joint United Nations
Programme on HIV/AIDS (UNAIDS).
“They’re starting to respond, but sometimes
too timidly.”

An estimated 7.4 million people in Asia are
living with HIV. Worldwide, the number of
infections has risen to a record 38 million,
according to a report released by UNAIDS in
the days preceding the conference. Last year, a
record 4.8 million people worldwide became
infected with HIV.

The agency now estimates that $12 billion
will be needed each year by 2005 and $20
billion by 2007 to fight AIDS. Less than half
of that money is available. The funds are
sorely needed: nine of every ten people who
need treatment in the developing world
aren’t getting it.

The numbers are worse in Asia, home to
some 27 companies that make generic versions
of patented antiretroviral medications. Of the
1.3 million Asians who need the drugs, only
seven percent have access to them, according to
a report released by the American Foundation
for AIDS Research (amfAR).

The epidemic in Asia is driven largely by
intravenous drug users, sex workers and men
who have sex with men. “That pattern has
held in virtually every country in Asia,” said
Tim Brown, a senior fellow at the East-West
Center in Bangkok. Brown predicts that 
compared with Africa, Asian nations will see a

slow, steady rise in infections. “We are never
going to see a generalized spread in the 
population as in Africa,” he said.

Many Asian countries have low infection
rates, but with their large populations, that can
translate to millions of infected individuals.
For instance, India has an infection rate of 0.9
percent, one-twentieth that of South Africa.
But with 5.1 million infected individuals,
India is rapidly closing in on South Africa’s 
5.3 million.

The epidemic in Asia is, in some ways, more
dangerous because the low infection rates
mean the disease is “flying below the radar” of
the government, Brown said. Many Asian
leaders turned down the Thai government’s
invitation to participate in the conference.

In some Asian countries, greater stigma is
attached to AIDS and sex than in Africa. Many
Asian countries also have poor public health
systems. In Vietnam, for instance, there is only
one doctor for every 11,250 HIV-infected 
people, and China has fewer than 200 trained
doctors for an estimated 840,000 infected
individuals, according to the amfAR report.

Mathematical models predict that HIV will
spread most rapidly in countries where more
than 20% of men visit sex workers. Delaying
the epidemic among drug injectors by 
providing clean needles can slow the spread to
sex workers and buy precious prevention time,
Brown said.

There is reason to believe that early interven-
tion can stop the Asian epidemic in its tracks.
Thailand, which saw an early and rapid rise in
infections in the late 1980s, promoted condom
use among Thai sex workers to nearly 90% and
halved the number of men who visited sex
workers. As a result, the number of new people
testing positive for HIV in the country has
fallen from 142,819 in 1991 to 21,260 in 2003.

“There is no question about what needs to
be done to fight AIDS in Asia,” said Piot. “The
only question is whether the governments and
people of Asia will have the courage to do it.”

Piot and others pointed out that women and
young people are increasingly bearing a dispro-
portionate burden of the epidemic. Nearly half
of the people infected with HIV worldwide—
and nearly 60 percent of those in Africa—are
women. Half of all new infections are in young
people aged 15–24. In that age group, women
account for nearly two-thirds of infections.

“What is needed is real positive change that
will give more power and confidence to women
and girls,” UN Secretary General Kofi Annan
said at the opening ceremony of the conference.
“What is needed is the education of girls.”

Microbicides—chemicals that can maim or
kill the virus on contact—are widely
acknowledged as the ideal prevention tool for
women in the developing world. But since the
Barcelona meeting in 2002, there has been
minimal progress toward developing 
microbicides and vaccines to prevent HIV
transmission. With few scientific presenta-
tions at the conference, most of the discussion
on prevention strategies instead devolved into
raucous debate on the US government’s
emphasis on abstinence (see page 765).

More than 17,000 people from 160 
countries gathered in Bangkok for the 
conference. This is the first time the 
conference has been held in Asia.

Apoorva Mandavilli, Bangkok

Asian epidemic, abstinence top AIDS meeting agenda
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Debates on condoms and antiretroviral drugs
dominated at the AIDS conference in Bangkok.
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Most stem cell researchers are accustomed to
their work being greeted with controversy. But
Lola Reid’s work is so contentious even those
in the field call her a scientific maverick.

Reid, a researcher at the University of North
Carolina, is trying to isolate stem cells from the
livers of premature infants who have died. The
university was wary about her proposal, but
after five years of meetings and reviews, in 2002,
it granted her permission to proceed.

Reid says infant livers contain a higher con-
centration of fast-growing progenitor cells than
adult livers. But her data are as yet unpublished
and she is just moving into animal studies.

Many scientists are skeptical of Reid’s work,
but those interviewed for this story did not
wish to be identified. Reid says it is only natural
that the scientists are cautious. “They can wait
until we publish all this,” she says.“I’m just try-
ing to give them a heads-up that this is a new
direction to go in.”

Reid’s program is the first of its kind in the
US. Premature babies are generally too small
and underdeveloped to qualify as either donors
or recipients of organs. Not surprisingly, Reid
and her colleagues have found that the project is
fraught with challenges and ethical dilemmas.

In some cases, families must be approached
for the organs only hours after the mother has
given birth and many devastated parents
decline. The researchers enlisted the help of a
local agency that asks families for adult organs.

The university’s bioethicists helped word the
consent form to specify that the organs would
be used for research, and not for transplanta-
tion or therapy. The document also informs
donors that the liver cells might benefit Vesta
Therapeutics, a company Reid helped create to

develop stem cell–based liver treatments.
During the past two years, Reid has collected

about 12 neonate livers and says her team has
been able to harvest cells from the livers seven
to eight hours after death. She says the organs
are thick with hepatic progenitor cells and the
cells grow more rapidly than those harvested
from adult livers.

One prominent stem cell researcher, who
asked not to be named, says it is too early to
predict whether the cells will offer any 
advantage over adult cells. Another says it is
unclear whether Reid’s findings will hold up
when she moves into in vivo tests. But some
researchers are cautiously optimistic that she
might be on to something.

“It is clearly true that the therapeutic use of
these cells is completely unknown at this time,”
says Marcus Grompe, a hepatic stem cell
researcher at Oregon Health & Science
University.“But their proliferative capacity and
the fact that they survive so long after death
make them very interesting candidates,” he
says. Grompe says he supports the science
behind Reid’s work, but “the emphasis should
be on science, not application.”

Tinker Ready, Boston

Research with premature infant livers touches a nerve
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London calling for British medical research institute
After months of deliberation, a task force set up
to consider the future of the National Institute
for Medical Research (NIMR)—one of
Britain’s leading centres for basic medical
research—has recommended that the institute
be moved from Mill Hill, on the outskirts of
London, to a single site in central London.

“I am very happy that the decision is to retain
the institute in London on a single site,” says
Robin Lovell-Badge, one of two NIMR
researchers on the task force.“Any other option
would probably have meant that the institute
would not survive.”

The Medical Research Council (MRC) has
wanted to push the institute more toward clini-
cal research and for the past year has been con-
sidering different options, including moving
the institute closer to a research hospital
(Nature 423, 573; 2003). NIMR staff have
looked on anxiously as, over the course of sev-
eral meetings, the task force considered the pos-
sibility of splitting the institute.

At the panel’s last meeting in June, it ruled out
several other choices, including the fragmenta-
tion option, and agreed unanimously that a sin-
gle, more central location would best serve the
institute’s aim of translational research.

The new location would
move the NIMR close either to
King’s College London or to
University College London,
both of which have expressed
an interest in forming partner-
ships with it. The MRC will
meet on July 29 to consider 
the panel’s recommendation
before it makes its decision.

The council will have to
consider many factors such as
cost and location, says Colin Blakemore, MRC
chief executive and the panel’s chair. “The task
force has been relatively detached from issues
like cost and how the decision fits with the gen-
eral strategies of the research councils,” he says.

“There is a general policy to move things out
of London if possible,” Blakemore adds. “The
council has already said, from looking at our
preliminary reports, that it is surprised by the
central London recommendation.”

The council might let the institute remain in
its present site, he says. But an independent
report commissioned by the MRC earlier this
year found that the building, built in the 1930s,
will need major refurbishment in 10–20 years.

NIMR director Sir John Skehel says he is
reserving judgement until the final decision is
made. But Guy Dodson, head of the institute’s
division of protein structure, says NIMR staff
are sceptical of any change that would threaten
the institute’s unique multidisciplinary culture.
“Universities are now striving to create insti-
tutes and remove departmental barriers,”
Dodson says.“NIMR already has that.”

Laura Spinney, London

A task force has recommended against splitting Britain’s National
Institute for Medical Research.

Lola Reid (inset) says infant livers are a superior
source of stem cells.

For more news and analysis go to

www.nature.com/news
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A bitter confrontation between Spain’s health
ministry and noted researcher Salvador
Moncada has left the management of the
Spanish National Cardiovascular Center
(CNIC) in limbo. The bone of contention:
€13,352 that Moncada allegedly spent on travel
expenses.

Launched in 1999, the €60 million CNIC is
expected to house 300 researchers once 
construction is complete. What distinguishes
it—and the Spanish National Cancer Center,
led by Mariano Barbacid—from other Spanish
institutes is its independent management 
structure, allowing for innovative collabora-
tion, funding and recruitment.

Moncada, head of the Wolfson Institute for
Biomedical Research at University College in
London, has been the executive consultant of
the institute and was expected to become the
director after its completion later this year.

But on 26 May, the Spanish Account Court,
which monitors the expenses of ministry-based
institutions, alleged that Moncada got “undue
payments” for three trips he made to Madrid
between January and March 2002. The court
ruled that Moncada must return the amount
and recommended that he “bury” his practices,
including frequent inattendance at institute
meetings and stays at luxury hotels in Madrid.

Based on the report, the ministry cancelled
Moncada’s original contract—which allowed
him €1,500 in expenses per day—and faxed
him a new version, promising him a salary
equal to Barbacid’s. On 23 June, after reports of
the dispute had appeared in the Spanish media,
Moncada sent a letter to Health Minister Elena
Salgado, reminding her that his contract
allowed for as many trips as necessary.
Moncada added that the charge has damaged
his “honor and image” and asked the ministry
to issue an apology.

Moncada says his troubles began in April
2003 when, shortly before a regional election,
the ministry asked him to provide €1.3 million
from the institute’s budget to fund a healthy life
campaign.“It sounded as a sort of corruption,”
Moncada says. He did not authorize the pay-
ment and the campaign was never launched.

In November 2003, the ministry appointed a
general manager at the institute. Moncada says
the post represents a maneuver by the ministry
to take control over the institute. “I have to ask
permission even to get a pen,” he says.

The ministry declined to respond to
Moncada’s allegations. But Santiago Cervera-
Soto, who held the post until recently, says
“Moncada will not ever accept a manager who
has not been appointed by himself.” Others

note that the post of general
manager is probably neces-
sary to resolve the current
CNIC deficit, estimated at €7
million.

Moncada says he will only
continue with the institute if
the ministry issues an apol-
ogy and the post of general
manager is eliminated. A
spokesman for the ministry
says that although Salgado
would like to keep Moncada
involved in the institute, no
apology will be forthcom-
ing. Moncada’s original fee was “highly above
that of Barbacid,” the spokesman says.

The dispute perfectly illustrates the bureau-
cracy and financial problems that plague
Spain’s research structure, notes Jordi Petriz, a

stem cell researcher at the Barcelona-based
Institut d’Investigacions Biomèdiques August
Pi I Sunyer. “It’s not surprising that scientists
abroad are not keen to come to Spain.”

Xavier Bosch, Barcelona

Disputed expenses at heart of Moncada’s Spanish spat
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Salvador Moncada has refused to lead
Spain’s new cardiology center.

Japan sets rules for stem cell research
In an attempt to spur stem cell research and
regenerative medicine, the Japanese
government is getting its bioethical ducks in a
row. But lingering resistance to the
controversial fields will probably set limits on
the speed and scope of the research.

On 1 July, the health ministry’s ethics
committee voted unanimously to allow the
use of stem cells from aborted fetuses in
clinical research. A week earlier, the bioethics
committee of the Council for Science and
Technology Policy (CSTP), Japan’s highest
science decision-making body, agreed on a
recommendation that would allow
therapeutic cloning.

The decisions come at a time when 
many Japanese researchers are waiting for a
clear sign of support from the government 
for the controversial research. But both
recommendations, which are likely to become
the country’s official policies, have met with
controversy outside the scientific community.

“Has there been significant debate about
these decisions?”asks an editorial in the
Mainichi Shimbun newspaper. In an interview
with Nature Medicine, Susumu Shimazono, a
religious studies professor at the University of
Tokyo and a member of the CSTP committee,
accused committee chair Taizo Yakushiji of
rigging the vote by not informing some
members that there would be a vote that day
and by only making the draft available to
certain members beforehand.Yakushiji says
he showed his draft to certain members for
feedback and that he made efforts to let all

members know there would be a vote.
The CSTP committee agreed to permit

therapeutic cloning by a ten-to-five vote, but
provisions for a system to license researchers
and approve projects could take a long time.
Motoya Katsuki, director of the National
Institute of Basic Biology, voted against the
proposal and calls for a moratorium of two to
three years while the committee finds “a
scientific basis” for the guidelines.

The health ministry committee is also
taking steps to limit controversy about fetal
stem cell research. In the absence of coherent
legislation, several groups have been
conducting research “underground,”says
Tatsutoshi Nakahata, a developmental
pediatrician at Kyoto University and chair of
the committee. No laws are being broken, but
“it is very important that this research is done
out in the open and approved by a central
review committee,”he says.

To forestall criticism, the guidelines will
probably limit researchers to using stem cells
from a single fetus, grown in vitro, for each
patient, says Hideyuki Okano, a neuroscientist
at Keio University and a member of the health
ministry committee. In contrast, Parkinson
disease researchers in other countries
transplant stem cells from the brains of up to
ten fetuses for each patient.

The health ministry committee expects to
release its guidelines by October after
reviewing procedures for informed consent
and other ethical concerns.

David Cyranoski, Tokyo
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Conventional cancer treatments such
as chemotherapy and radiation often
carry one lasting side effect: sterility.
But recent advances offer some hope
in preserving the fertility of young
female cancer patients.

Belgian researchers reported in
June that, for the first time, a woman
had become pregnant after receiving
transplanted ovarian tissue. The
results were presented at the annual
meeting of the European Society 
for Human Reproduction and
Embryology.

“If this was indeed a pregnancy that
resulted from frozen grafted tissue,
then it is an amazing accomplish-
ment,” says David Lee, assistant professor of
obstetrics and gynecology at the Oregon
Health & Science University in Portland. “It is
the ultimate proof of principle—this validates
what many people have been working on for
many years.”

Many in vitro fertilization clinics routinely
freeze embryos. In the US, about ten clinics
also freeze the oocytes or eggs. Worldwide,
nearly 200 pregnancies have resulted from
frozen eggs.

Freezing ovarian tissue offers one alterna-
tive that could be used any time a medical
treatment might harm ovaries, says Kutluk
Oktay, associate professor of obstetrics and

gynecology at Weill Cornell Medical College
in New York. In March, Otkay and his col-
leagues reported that they had used the
method to restore fertility in a breast cancer
survivor (Lancet 363, 837–840; 2004).

Three months after transplantation, the
ovarian tissue began to produce hormones and
eggs. In the eight months following, Oktay col-
lected 20 eggs, 8 of which looked healthy
enough to fertilize in vitro. Of the resulting two
embryos, only one was genetically normal.
Oktay transferred that embryo to the woman’s
uterus when it reached the four-cell stage, but
the woman did not become pregnant.

Lee and his colleagues have had more suc-

cess with a similar technique in mon-
keys. To simulate the loss of fertility and
the changes in hormone production in
women battling cancer, the researchers
removed the ovaries of seven anes-
thetized female monkeys.

They transplanted some of each mon-
key’s own ovarian tissue back into its
body and monitored hormone produc-
tion and the development of follicles—
cavities in the ovarian tissue where the
eggs develop. Within a few months, the
monkeys’ hormone cycles resumed and
they began producing eggs.

The eggs were fertilized through
intracytoplasmic sperm injection and
the resulting embryos transferred to sur-

rogate monkey mothers. Following the normal
five-month monkey gestation period, a healthy
female infant was born (Nature 428, 137–138;
2004).

The next step would be to try this procedure
using frozen ovarian tissue, says Lee.

Most techniques used to safeguard the fertil-
ity of cancer patients are relatively new and in
need of refinement, but there is a great need for
such techniques, says Lynn Westphal, director
of Stanford University’s oocyte donor pro-
gram. “Since cancer survivors are doing much
better and living longer lives,” she says, “this is
much more of an issue than it was in the past.”

Leslie Harris O’Hanlon, Albuquerque

Ovarian transplants restore fertility in cancer patients
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Infant monkey BRENDA was born from transplanted ovarian tissue.

CELEBRATING OUR TENTH YEAR

Experts call for smarter approach to targeted therapies
The current generation of rational cancer drugs
promises to usher in a new era by targeting 
distinct genetic features of tumors. But the 
paradigm shift in treatment needs to be 
accompanied by a corresponding boost in diag-
nostics, experts say.

Cancer drugs have traditionally been 
evaluated on the basis of their effects on tumor
size and patient survival. But researchers say
those endpoints are too imprecise for testing
targeted drugs.

“We need early returns and we need exit
polling,”says Todd Golub, associate professor of
pediatrics at Harvard University. “If you’re
using a kinase inhibitor, did you inhibit the
kinase? If you didn’t, you have no business wait-
ing around to see whether the tumor shrinks.”

By their very nature,most targeted drugs have
a low response rate. The drug Iressa, for exam-
ple, dramatically improves survival in lung can-
cer—but in just 10% of patients. In April, a year
after the drug’s approval in the US, two groups
independently found that its effect is dependent

on a genetic mutation (Science 304, 1497–1500;
2004 and N. Engl. J. Med. 350, 2129–2139;
2004). “The lesson from Iressa is that you have
to first determine who is responding,”says Brian
Druker, chair of leukemia research at Oregon
Health & Sciences University.

Because the drugs are often developed
empirically, researchers may not know enough
about the mechanism they target to develop
diagnostics from the start. A few tests are 
beginning to emerge, says Charles Sawyers,
professor of medicine at the University of
California in Los Angeles, but they are still on
the level of “Mom-and-Pop molecular assays”
developed in small labs, he says. “That kind of
stuff has to become mainstream.”

If querying tumor tissue for molecular
markers is to become routine, collection and
storage of biopsy samples will also require 
standardization. Most centers fix biopsy tissue
in formaldehyde or embed it in paraffin, which
degrades messenger RNA. Freezing tissue,
another common storage technique, disrupts

proteins. Researchers will need to either find
noninvasive ways to take fresh biopsies, or
develop assays that do not require tumor tissue,
says George Demetri, director of the Center for
Sarcoma and Bone Oncology at the Dana
Farber Cancer Institute in Boston.

In the absence of standardized tissue-based
assays, some researchers have turned to in vivo
molecular imaging. Those methods do not
reveal a drug’s mechanism of action—and so
cannot be used for predictive profiling—but
they can detect a tumor’s response to treatment
within days rather than months.

Developing standardized diagnostics for
research and clinical tests will take time, partic-
ularly as many of the assays are new.“Even now,
the [US Food and Drug Administration] looks
at our [imaging] data and says, we don’t know
what that means,” says Demetri. “It can take
years to develop that validated data set. You
want to be careful that you don’t move it 
forward so fast that you get sloppy.”

Alla Katsnelson, New York
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US proves unpopular at global AIDS summit
For the few US government researchers who
gathered in Bangkok for the XV International
AIDS Conference, the meeting cannot have been
a pleasant experience.

US AIDS coordinator Randall Tobias was often
missing from sessions where he was scheduled to
speak. But wherever he or other government
representatives appeared, activists shouted them
down with chants of “Shame, shame!”, “Liar”
and anti-Bush sentiments.

Throughout the conference, activists, scientists and policymakers—including UN Secretary
General Kofi Annan and French president Jacques Chirac—took aim at the Bush government
for not contributing its “fair share” of funds toward the fight against AIDS. President Bush’s
AIDS plan calls for $15 billion over five years, but the plan earmarks a third of the funds for
abstinence-only programs and prohibits use of the money to buy generic antiretroviral drugs.

Protesters also carried in mock corpses during a speech by Pfizer CEO Hank McKinnell and
splashed red paint on posters of the G-8 leaders. —AM
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Estrogen replacement
linked to dementia

Estrogen might increase the risk of
Alzheimer disease and dementia in women
aged 65 and older, according to results of a
long-term trial funded by the US National
Institutes of Health.

The study, called the Women’s Health
Initiative Memory Study, supports earlier
findings that combined estrogen and
progesterone therapy doubles women’s risk
of dementia (Nat. Med. 10, 8; 2004). Most
women who take hormone replacements are
under 65, and researchers note that the
cognitive effects of estrogen on younger
women are unknown. However, the results,
based on data from nearly 3,000 women,
provide further evidence against the use of
postmenopausal hormone therapy to
protect against age-related conditions.

Both the combined hormone and
estrogen-alone arms of the WHI trial were
terminated early, after preliminary data
suggested that hormone therapy may raise
the risk of stroke, some cancers, and heart
disease (Nat. Med. 10, 323; 2004). A separate
study recently reported that in women over
55 with diabetes or abnormal glucose
tolerance, a combination of estrogen and
progesterone raises the risk of developing
heart disease. —AK

UK amends tissue bill
Responding to loud protests from the scientific
community, the British government has
amended its proposed Human Tissue Bill,
which requires researchers to seek consent
from patients who donate samples—including
blood—for medical research. But some scien-
tists say the bill is in need of further changes.

Researchers from various organizations,
including the Wellcome Trust and the Medical
Research Council, objected to the bill’s initial
wording, saying it was too restrictive and would
hinder important research (Nat. Med. 10, 218;
2004). The amendment allows researchers to
use tissue samples from living donors without
consent for research approved by an ethics
committee—provided the samples carry no
identifying information about the patient.

The changes to the bill are an improvement,
but the requirement for anonymity “could
have a detrimental effect on medical research,”
the Medical Research Council said in its state-
ment. For some projects—such as one linking
antibiotic resistance to prescribing practice—
the ability to track samples back to the donors
is crucial, the council said. —AM

Elsevier under fire for
publishing decision
Scientists have boycotted Elsevier’s deci-
sion to block publication of a study report-
ing a high incidence of cancer death among
workers in IBM chip-manufacturing
plants.

The paper was submitted by epidemiolo-
gists Richard Clapp and Rebecca Johnson
to a special issue of the journal Clinics in
Occupational and Environmental Medicine
dedicated to health in the semiconductor
industry, to be published in November.
Under the rallying cry of the issue’s guest
editor Joseph LaDou, all of the authors
slated to publish their work in the issue
have withdrawn their submissions.

The data from the study were submitted
by plaintiffs in a lawsuit brought against
IBM last year but were deemed inadmissi-
ble by the case’s presiding judge (Nat. Med.
9, 1443; 2003). The plaintiffs lost the case
in February. IBM’s lawyers warned Clapp
that publishing the study would violate a
confidentiality agreement, but Clapp’s
attorney has said that the data are public
information (Nature 429, 687; 2004).
LaDou has accused Elsevier of bowing to
pressure from IBM. Elsevier has denied the
charge, saying the journal accepts only
review articles and not original research.

More than 200 former IBM employees
have filed suit against the company over
exposure to toxic chemicals on the job.
IBM announced in June that more than 50
such lawsuits had been settled and 
dismissed. —AK

NIH to tighten conflict-
of-interest rules
A congressional investigation has revealed
that researchers at the US National
Institutes of Health (NIH) may have
violated federal rules by not reporting
lucrative outside consultancies.

The panel asked 20 drug companies to list
payments made to NIH scientists, and found
that, of the 264 deals reported, the NIH had no
record of 100. The investigators also said that
at least two scientists may have inaccurately
represented their consulting arrangements in
a previous congressional hearing.

NIH director Elias Zerhouni conceded
that the institute had been lax in monitoring
financial conflicts of interest and promised
to investigate the charges. He also proposed
“drastic changes” in ethics regulations—
many of them more stringent than those
recommended by an outside panel in April
(Nat. Med. 10, 559; 2004). The rules, which
may require new legislation, include
capping consulting time at 400 hours per
year and limiting compensation to 25% of a
researcher’s base salary. Ownership of
company stock would be tightly restricted
and NIH employees involved in funding
decisions would be barred from consulting
altogether.

Although such strict limits on outside
consulting may drive some researchers to
the private sector, they are needed to restore
confidence in the institute, Zerhouni said.
Meanwhile, the US Food and Drug
Administration increased scrutiny over
employees’“outside activities” as the
congressional panel broadened its ethics
probe beyond the NIH to include 15 federal
agencies. —AKWritten by Alla Katsnelson and Apoorva Mandavilli
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Irving Weissman may be most famous for his pioneering research and
advocacy on stem cells. But among friends, ‘Irv’, as he is affectionately
called, is considered a ‘renaissance woodsman’ and his weakness for 
fishing is the stuff of legend.

“One time we were at a black-tie dinner in New York City, which ended
at about 11 p.m.,” recalls Frederick Alt, a cancer geneticist at Harvard
University and Weissman’s friend. “We rented a car, drove all night to
Boston, slept ten minutes when we arrived, and then went fishing right
away,” Alt says. Later, Weissman gave a talk, met other researchers, then
went fishing again that night.

Weissman has had considerable luck reeling in scientific discoveries. In
1987, he isolated the first bone marrow–derived stem cells from mice
and, soon after, identified human hematopoietic stem cells. “He had to
have tremendous confidence and energy to tackle a problem of that 
magnitude,” says former student Owen Witte, who is now a professor of
microbiology and molecular genetics at the University of California in
Los Angeles. “Everyone knew that hematopoietic stem cells existed, but
no one knew how to find them,”Witte says.“Only Irv had the confidence,
persistence and thoughtfulness to do it.”

Weissman runs one large research laboratory at Stanford University,
another at Hopkins Marine Station, and has founded three companies.
His research and advocacy often take him away from home, but when
he is in California, he makes sure he reads Harry Potter every night to
his 10-year-old daughter. How does he find the time to juggle all his
responsibilities? “I prioritize … and I don’t always deal with all this,” he
says, pointing to the piles of manuscripts, paperwork and journals
stacked from floor to ceiling in his office—so much so that it is hard to
close the door.

With such a busy mentor, people in Weissman’s lab have to be 
independent, notes former student Sean Morrison, who is now an 
assistant professor in cell and developmental biology at the University of
Michigan. Still, the spirit in Weissman’s lab is “fun,” without the highly
competitive atmosphere of most high-powered groups, students say.“Irv
is very generous to the people in his lab, he’ll bend over backward for
them,” Morrison says.

Growing up in Montana, Weissman had an early start at both fishing
and science. At age 16, inspired by Paul de Kruif ’s Microbe Hunters, he
joined the laboratory of a local pathologist. He spent the next few 
summers helping with experiments in transplantation immunology. By
the time he was 18, he had coauthored two papers.“I was engrossed in the
subject,”Weissman says.“I never thought I’d be a hard worker, but science
was interesting and fun—by that point, my path had become clear.”

Within the scientific community, Weissman is known for his resolute
stance against stem cell plasticity—the idea that stem cell lineages are not
rigidly defined and the cells can de- and transdifferentiate into many 
different tissues (Nat. Med. 10, 445–446; 2004). The concept has been
used by opponents of embryonic stem cell research to make the case that
adult stem cells are sufficient for research and therapeutic purposes.

“We were excited when we heard it reported that hematopoietic stem
cells could transdifferentiate into heart, brain and muscle,” Weissman
says. But despite many attempts, he says, his lab has not been able to
reproduce those results.

There are alternative explanations for many of these observations,
Weissman adds, and he cautions against the movement to test these
approaches in the clinic (Cell 116, 639–648; 2004). “It’s very easy for 
biologists to come up with a phenomenon that looks exciting, but you
can’t believe it until it is repeated,” he says.

Some in the field say Weissman has campaigned adamantly against
stem cell plasticity because it contradicts his model of stem cell lineages.
But others note that Weissman is a rigorous scientist and dedicates 
enormous resources to repeating experiments.

“Irv can be aggressive about trying to correct the scientific record,”says
Morrison. “In cases where people publish a high-profile paper that 
doesn’t hold up, he takes it upon himself, as a leader in the field, to set the
field straight … he’s also not shy about telling people that they’re wrong.”

Even outside the scientific community,Weissman is not afraid to court
controversy. As director of Stanford’s Cancer/Stem Cell Biology and
Medicine Institute, he is helping raise the estimated $120 million needed
to complete the institute. But in January 2003, he created a stir when he
announced that the institute’s researchers would create new human
embryonic stem cell lines through nuclear transfer (Nat. Med. 9,
156–157; 2003). The US government does not allow federal funds to be
used for such experiments and the Senate is considering an outright ban
of the procedure.

Weissman says much of the dispute over nuclear transfer—also called
therapeutic cloning—stems from misunderstanding. “Once you clearly
explain the research to people, they understand the potential,” he says.
“It’s amazing how many people have never heard a clear explanation of
the science.” Weissman frequently travels to Washington, DC to educate
politicians on stem cell research, but laments that most politicians give
him only five minutes to make his case.

This is not the first time Weissman has challenged the government. In
the 1960s, he placed advertisements in national newspapers and 
organized a protest against the role of physicians in the Vietnam war. “I
was saying that, as MDs, we couldn’t practice in the military and still be
true to our oath to make any patient our first priority, ignoring politics,
religion, etc.,” he says. As a result, he says, the US National Institutes of
Health denied him a position he had been previously offered. “I almost
moved to Canada after I got my MD,” he says.

These days, Weissman is championing a $3 billion California state  
ballot initiative to fund stem cell research. In 2001, the Bush administra-
tion restricted federal funding for stem cell research to a small number of
available cell lines. If the ballot initiative is successful, California would
become the first state to fund stem cell research. “One thing you can say
about Irv is that he’s fearless,” says Morrison. “If it’s important, he wants
to work on it.”

Kris Novak, San Francisco

Irving Weissman
Irving Weissman is not afraid to wade into the murky waters of stem
cell politics. Whether he’s in the lab or knee-deep in the Missouri
river, he has always had a knack for hooking the big one.

“It’s amazing how many
people have never
heard a clear
explanation of the
science [behind
therapeutic cloning].”
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The virtuous virus

A virus, one-millionth the size of a 
pinhead, enters a cell in the human body.
It insinuates its genetic material into the
cell and hijacks its intricate reproductive
machinery into assembling thousands of
new viral particles, usually at the expense of
the cell’s own survival. In some cases,
the particles fill up the cell until it 
ruptures, freeing the viruses to seek 
fresh targets.

Devious and deadly, viruses can blaze a
trail of devastation in the body, causing
anything from the common cold to polio
and AIDS. But what if you could harness
that destructive power and unleash it on an
enduring enemy?

Scientists are discovering that the 
same qualities that make viruses potent
adversaries also make them powerful allies
in fighting cancer. Manipulated to seek and
destroy hardy cancer cells, viruses have been
shown to shrink tumors in animal models
and in early human studies.

Herpesvirus vectors are being
enlisted to fight melanoma,
brain cancer and colon cancer,
engineered measles viruses have
been applied against ovarian and
other cancers, and adenoviruses
have been deployed against
colon, ovarian, prostate and 
pancreatic cancers.

“This whole area of [using]
viruses for cancer is really 
taking off,” says Robert
Martuza, Higgins Professor of
Neurosurgery at Harvard
Medical School.

Exploiting viruses to treat
cancer—dubbed virotherapy—
has distinct advantages. Unlike
conventional therapies such 
as chemotherapy, viruses are
directed specifically against the
molecular lesions that cause
the cancer and therefore have
fewer side effects.

“Viruses destroy tumors
using different mechanisms
than conventional anticancer

drugs, which is extremely appealing,” says
Stephen Russell, director of the molecular
medicine program at the Mayo Clinic in
Rochester, Minnesota.

Know your enemy
Although virotherapy has only recently been
systematically tested as a cancer therapy,
scientists first stumbled on to its promise at
the turn of the century. In 1904, doctors in
Italy gave the rabies vaccine to a woman who
had been bitten by a dog. To their surprise,
the woman’s cervical tumors shrank.

Forty years later, researchers purposely
injected viruses into cancer patients, who
responded well to treatment. But the
approach remained experimental because
of the chance that the virus could infect
and kill the patients. It wasn’t until the
gene therapy era in the 1980s that scientists
thought of engineering viruses to kill 
cancer cells.

In 1991 Robert Martuza and his group
showed that an engineered herpesvirus
could shrink brain tumors in mice (Science
252, 854–856; 1991). Researchers have
since added to their repertoire the measles
virus, adenoviruses and non-engineered
RNA viruses such as Newcastle disease
virus and reoviruses.

RNA viruses are particularly good
weapons because they attack cancer cells
without first being genetically modified.
For example, vesicular stomatitis virus
multiplies naturally in tumors that do not
mount an interferon response against it.

In many cases, the choice of virus is
guided strictly by practical reasons.
Martuza’s group chose the herpesvirus
because its large size allows the researchers
to easily delete, modify and insert genes.
There are also drugs on the market that
manage the effects of the herpesvirus in
case of unexpected complications.

“The most potent viruses are the ones
whose interactions with cells are most
understood,” says Frank McCormick,
director of the Comprehensive Cancer
Center at the University of California in
San Francisco.

For instance, studies in animal models have
shown that an attenuated
measles virus has powerful
antitumor activity in lym-
phoma, multiple myeloma,
ovarian cancer and glioma. In
June, the Mayo Clinic launched
the first clinical trial to test the
effects of the measles virus
against ovarian cancer.

The virus, which is 
engineered to carry the gene for
a soluble marker peptide, will
be injected into the peritoneal
cavity, the abdominal cavity
that contains the intestines,
stomach and liver, says lead
investigator Evanthia Galanis.
As the virus multiplies, Galanis
says, researchers will be able to
follow its progress by tracking
the marker in real time and use
the information to personalize
treatment.

The most popular choice
for virotherapy by far is the
adenovirus, for much the
same reasons that it is used in
gene therapy. Adenoviruses

Viruses can be vile, that much everyone knows. But scientists
are finding that the wily creatures can stop cancer in its tracks.
Aparna Surendran reports.

A myeloma cancer cell infected with a retrovirus shows small virus particles
(lower right), both within and outside the cell, as seen by transmission
electron micrography.
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were extensively used in the early era of
molecular biology, notes David T. Curiel,
director of the Division of Human Gene
Therapy at The University of Alabama at
Birmingham. Apart from being familiar
with the adenovirus, researchers can easily 
manipulate the viruses and generate the
large amounts of material required for
large-scale clinical trials.

There are about 20 virotherapy clinical trials
in the US, most of which use adenoviruses as a
vector. California-based Cell Genesys is 
conducting an early-stage clinical trial with an
adenovirus vector in patients with early-stage
prostate cancer. In partnership with Novartis,
Cell Genesys is also conducting preclinical
studies of another adenovirus vector for 
bladder cancer, says Jennifer Cook Williams, a
spokesperson for the company.

Martuza’s group at Harvard is conducting a
clinical trial with an engineered herpesvirus.
The mutant, known as G207, targets malignant
gliomas and is the first herpesvirus specifically
engineered for cancer therapy in clinical trials.

Left unchecked, viruses could indiscrimi-
nately attack the body’s cells. By manipulating
a virus’ genes, researchers can direct them to
specifically attack cancer cells, leaving healthy
cells unharmed. One way of doing this is to
modify the capsid protein, which envelops the
virus, so that the virus recognizes only certain
cancer cells.

Another method is to ensure that the
viruses can reproduce only in cancer cells. For
example, the promoter that directs the 

production of melanin can only be turned on
in melanocytes. If that promoter is inserted
into an adenovirus so that it controls genes
necessary for viral replication, the virus will
multiply in melanoma tumor cells—which
express proteins needed to turn on the 
promoter—but not in normal cells.

Pitfalls aplenty
Although potent in isolation, virotherapy will
probably have to be given in combination with
chemotherapy or radiation, experts say. “It’s
the numbers game,” says the Mayo Clinic’s
Russell. For instance, tuberculosis, which was
first treated with streptomycin, came back
even after people took the medicine, Russell
says. “Two drugs then gave longer remission,
then three drugs gave a complete cure.”

Before virotherapy can be offered as a
mainstream therapy, however, the field must
first clear roadblocks, experts say. One 
potential complication is if the patient
mounts an immune response against the
virus. The response could either be humoral,
which involves the release of antibodies, or
cell mediated.

Humoral responses could be limited by
coating the virus with chemicals that render
it unrecognizable to antibodies, says Curiel.
There are also ways to manage cell-medi-
ated responses, he says. Researchers could
give immunosuppressive drugs such as
cyclosporine, for instance. They could also
render a virus ‘gutless’, eliminating all
nonessential viral gene sequences.

Those strategies are now being applied in
animal studies. Depending on the scale of
immune response in patients, they could also
be used in human trials, he says.

A potent immune response could also 
benefit the therapy, however. In animal 
studies, if there is preexistent immunity to
the virus, “it gets better because there are two
things happening,” says Martuza. “The virus
is growing and killing tumor cells, and the
body mounts an immune response to the
virus [and] to the dying tumor.”

A second challenge is in accurately 
estimating how much of the virus enters 
cancer cells. If the liver efficiently clears 
systemic treatments, only small fractions of
the virus would get to the tumor, McCormick
says. Although the hurdles are significant,
they are unlikely to permanently stall the
field, he adds. “They are serious issues that
need to be addressed and can be addressed.”

Lessons learned
Virotherapy shares much in common with
gene therapy, and researchers say they have
benefited from the latter’s checkered history. In
1999, 18-year-old Jesse Gelsinger died after
receiving a high dose of adenovirus in a gene
therapy trial at the University of Pennsylvania.

But the spotlight on gene therapy has only
helped the virotherapy field, says Curiel. The
case forced researchers to improve the 
types and dosages of viruses used in their
experiments, he says. “The regulatory 
bodies also recognized the greater need for
improving current systems.”

Because none of the clinical trials for
virotherapy are in phase 3, pharmaceutical
companies have not yet shown much interest
in the field. Still, experts say a viral agent for
cancer could be on the market in five years—
or sooner, particularly for cancers with 
limited treatment options.

For instance, the FDA has only approved one
drug for human glioblastomas, the most
malignant form of gliomas. Any therapy that is
shown to be effective against those tumors
would be rushed through the approval process.

Martuza points out that scientists have
studied anti-angiogenic therapies for cancer
for 30 years, but the first anti-angiogenesis
drug on the market—avastin—was approved
in 2003. Virotherapy with herpesviruses has
only been studied for 13 years, with 
adenoviruses for less than 10 years and with
other viruses for even less than that, he notes.

“This is still a very young field,” he says.
“Everyone wants to cure cancer tomorrow,
but it will take time.”

Aparna Surendran recently completed an
internship at Nature Medicine.

C
ou

rt
es

y:
 S

te
ph

en
 R

us
se

ll

A recombinant measles virus is injected into mice. A few days later, tumor cells infected with the virus
can be tracked by positron emission tomography (L) or gamma imaging (R).


