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The massive influx of aid into regions hit by the 
Asian tsunami will miss the opportunity to tackle 
long-standing, urgent public health crises such as 
tuberculosis, malaria and HIV, experts say.

Money, medical assistance and personnel 
flooded into affected areas of India, Sri Lanka, 
Indonesia and other countries in the wake of 
the 26 December disaster. These helped rescue 
survivors and ease initial concerns that 
infectious disease would boost the death toll.

But within South Asia, experts now fear that 
governments will devote most of these emer-
gency funds to temporary health services and the 
establishment of sophisticated natural disaster 
warning systems—and overlook much-needed 
improvements in basic health infrastructure 
that might tackle endemic killer diseases such as 
tuberculosis and malaria. “This is an opportu-
nity to address the gaps [in public health]. But we 
are yet to see the government intelligently plan-
ning for using the funds,” says Vinya Ariyaratne, 
executive director of Sarvodaya, a public health 
organization based in Moratuwa, Sri Lanka.

Prompt relief efforts in camps across the 
tsunami-hit region curbed early outbreaks of 
diarrhea, cholera and measles. But fears linger 
that malaria and dengue could still erupt if 
stagnant waters turn into breeding grounds for 
the mosquitoes that carry them.

To prevent such outbreaks, the World Health 
Organization is strengthening its disease 
surveillance system and supplying insecticide-
impregnated bednets and fogging machines to 
spray insecticides in the air.

While welcoming these efforts, local experts 
say that they are only a short-term patch against 
infectious disease. Authorities would have a far 
greater impact on public health, they say, if they 
spent some of the aid money fortifying fragile 
public health infrastructure. This could be done 
by creating permanent clean drinking water 
supplies, improving sanitation and building up 
clinics, diagnostic equipment and drugs.

“It is up to the national governments to 
channel some of this aid into strengthening 
public health mechanisms to address future 
emergencies and ensuring the services do 
not vanish once the aid is withdrawn,” says 
epidemiologist Krishna Kamal Datta, former 
head of the New Delhi-based National Institute 
of Communicable Diseases.

Even before the tsunami, public health 
systems in much of South Asia were in urgent 
need of repair. Many areas lack sufficient qualified 
health workers and suffer shortages of basic 
supplies, such as oral rehydration salts for 
babies with diarrhea.

Some medical workers fear that the tsunami 
may also indirectly heighten the risks of HIV in 
badly hit areas. The destruction of clinics and 
medical supplies could lead to a shortage of safe 
blood, condoms and clean injecting syringes.

Those in the region say that the ongoing threat 
from HIV could be better tackled if long-term 
reconstruction efforts included prevention 
and care programs. “The present models of 
humanitarian response to natural calamities may 
not help in [fighting] HIV,” says Joe Thomas, a 
specialist in AIDS prevention at the Northern 
Territory AIDS and Hepatitis Council, based 
in Darwin, Australia.

T. V. Padma, New Delhi

Tsunami aid spending draws fire over public health

Japan moves to combat Asia’s escalating infectious diseases
With a new research initiative starting in April 
2005, Japan is looking to take the lead in Asia’s 
infectious disease studies.

It is a new approach for a country that has 
generally escaped the worst of the region’s 
serial disease outbreaks. But with threats like 
severe acute respiratory syndrome (SARS) 
and avian influenza knocking on the door, 
policymakers and researchers have decided to 
invest in studies that might help thwart these 
and future epidemics. "There’s a renaissance 
in infectious disease research," says Toshihiro 
Horii, a virologist at Osaka University’s 
Research Institute for Microbial Diseases and 
a driving force behind the initiative.

The scheme from the education ministry 
has an annual budget of ¥5 billion for at least 

five years, and will create research centers at 
three or four universities to be selected over 
the next few months. Each program will 
coordinate the nation’s research in one field, 
such as veterinary sciences, epidemiology or 
clinical treatment. The diseases to be studied 
will be selected mainly on their likelihood of 
invading Japan and are likely to include bovine 
spongiform encephalopathy (BSE), SARS and 
avian influenza, say those involved.

The centers will also coordinate research 
bases outside of Japan, in places such as 
Thailand, China, Vietnam and Kenya.

Many researchers say such efforts are long 
overdue. At present, the biggest chunk of 
Japan's research into infectious diseases takes 
place at the National Institute of Infectious 

Diseases (NIID) in Tokyo. But organizers of 
the new university-based initiative say Japan 
needs more sustained, basic research that can 
anticipate diseases before they happen and 
escape the bureaucratic obstacles that prevent 
the NIID from forging connections abroad.

At present, no one country leads infectious 
disease research in Asia. The Paris-based 
Institut Pasteur has already established a 
string of infectious disease institutes in places 
including South Korea, Vietnam, Hong 
Kong and Shanghai. It will be important 
to coordinate across the institutes in order 
to avoid repetition, says Vincent Deubel, 
director of the Institut Pasteur of Shanghai. 
"Competition is good. Overlap is not."

David Cyranoski, Tokyo

Temporary patch: Permanent clean water may 
be neglected in aid efforts.
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Activists angry at fallout from AIDS drug trial allegations
A report due out this month aims to settle 
serious questions about a clinical trial of an 
AIDS drug in Uganda. But patient advocates say 
that the furor over the trial has already caused 
severe damage—by eclipsing the poor treatment 
of clinical researchers in developing countries 
and by undermining the fight against AIDS.

The trial, which is called HIVNET 012 and 
was funded by the US National Institutes of 
Health (NIH), tested whether short courses of 
the drug nevirapine could prevent pregnant 
women in Uganda from passing the disease to 
their babies. But in December last year, a series 
of articles by the Associated Press alleged that 
there were serious flaws with record-keeping in 
the trial after it started in 1997.

The NIH, backed by many scientists 
and AIDS activists, says the flaws were not 
serious enough to undermine the study’s 
finding that the drug regimen works. To clarify 
the situation, the agency asked the US Institute 
of Medicine to conduct an independent study 
of the issue. Their report is expected to be 
published in late March.

But advocates say that the report is unlikely 
to resolve the most important lesson from the 
Ugandan trial: that poor countries cannot be 
expected to perform research to US standards 
without comparable funding.

Arthur Ammann, a doctor and president 
of the nonprofit group Global Strategies for 
HIV Prevention in San Rafael, California, says 
the Ugandan investigators who conducted 
HIVNET 012 were told by the NIH that they 
could not receive money to offset overhead 
costs. This type of funding, which is routinely 
given to US institutions that receive NIH 
grants, goes towards such items as buildings, 
instruments, computers and record-keeping 
systems. “To ask people overseas to do trials to 
our standards without giving them comparable 
resources is a slap in the face,” Ammann says.

As a result of lobbying by Ammann and 
other advocates, the NIH changed its poli-
cies after the HIVNET 012 trial ended. The 

agency now allows overseas grantees to receive 
overhead costs of up to eight percent on top 
of grants—still much less than the 30% or 
more awarded to US institutions. The NIH has 
also begun funding more training for clinical 
investigators in developing countries.

But critics say these are only the first steps, and 
that they would like to see complete parity with 
US clinical trial researchers. Without this, they 
say that problems are likely in other investiga-
tions, particularly in light of the growing amount 
of clinical research on HIV vaccines, malaria and 
tuberculosis in developing countries. “We’ve got 
to do everything we can to support research 
infrastructure there,” Ammann says.

Meanwhile, other advocates are fighting to 
convince pregnant women in developing coun-
tries that it is still safe to take nevirapine—a 
drug they say has prevented thousands of 
women from passing HIV on to their babies.

They say the Associated Press articles have 
reignited confusion and fear among AIDS 
patients. “There are people going on the radio 
and telling people to stop taking nevirapine,” 
says Nathan Geffen, national manager for the 
Treatment Action Campaign, an advocacy 
group based in South Africa. “This is having 
consequences for public health.”

Erika Check, Washington DC

Child protection: Furor over nevirapine may 
have undermined HIV prevention efforts.

Strict NIH ethics rules provoke mixed response from scientists
Sweeping new rules designed to curb conflicts 
of interest at the US National Institutes 
of Health (NIH) have been met with both 
approval and anger.

The rules, introduced by director Elias 
Zerhouni on 1 February, limit employees’ 
relationships with outside organizations. 
They were established in response to a series 
of reports in the Los Angeles Times beginning 
in late 2003 and a subsequent congressional 
hearing. These showed that numerous NIH 
scientists were paid consultants to drug 
companies that also had financial stakes in 
agency recommendations on research.

The new policy bars NIH employees from 
paid and unpaid consulting work with drug 
companies, universities, trade groups, health 
care providers or any other organization that 
interacts with the agency. In addition, top 
scientists cannot own stock in companies that
do business with the NIH, and all other em-
ployees are limited to investments of $15,000.

NIH staff complained that the policy 
unjustly punishes all 18,000 workers for the 
actions of a few. Zerhouni initially favored 
less stringent restrictions but changed his 

mind as new conflict of interest cases emerged 
and he came under increasing pressure from 
Congress.

Employees were particularly annoyed at 
having to sell stocks at a time when many 
pharmaceutical share prices are falling. 
Many staff criticized the new rules during 
an in-house meeting on 2 February. Several 
contacted the American Civil Liberties Union 
to inquire whether the rules are legal.

The Federation of American Societies for 
Experimental Biology (FASEB), a Washington, 
DC–based group representing over 65,000 
biomedical scientists, expressed concern that 
the restrictions might prevent NIH scientists 
from joining or working with professional 
societies. The group is hosting a conference 
in June to discuss the relationship between 
researchers and industry.

Opponents of the rules say they could also 
hinder NIH efforts to work with industry in 
order to translate discoveries into marketable 
drugs or medical devices. But Mark 
Rohrbaugh, director of the NIH Office of 
Technology Transfer, says the regulations will 
not bar relationships between drug companies 

and scientists that take place on NIH time, 
rather than as outside activities.

Zerhouni indicated that the consulting ban 
is here to stay but promised that the agency 
will review and possibly revise parts of the 
rules after a one-year trial period. Interested 
parties can also submit comments during a 
60-day period.

Despite the complaints, some outside 
the agency said the stringent measures 
are necessary to remove any appearance 
of conflicts of interest. Sheldon Krimsky, 
who has studied research ethics at Tufts 
University in Medford, Massachusetts, 
says the rules should be expanded to 
cover scientists serving on NIH advisory 
committees as well as those at other 
academic institutions. “There is a whole lot 
more that has to be done,” he says.

The NIH made another long-awaited 
announcement in February about open 
access to research results. The agency urged 
NIH-funded researchers to put copies of 
their papers in a planned online agency 
archive within 12 months of publication.

Tinker Ready, Boston
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Medical researchers open eyes to tiny laboratories on a chip
Technology that shrinks laboratory procedures 
to the size of microchips is beginning to find 
applications in biomedical research, from 
counting HIV-infected cells to filtering harmful 
fats from the blood.

By borrowing techniques used to make 
microelectronics, chemists and engineers have 
spent several years building prototype ‘labs on a 
chip.’ The devices, carved from materials such as 
silicon, carry out bench experiments in minia-
ture mixing chambers as small as a single cell.

Once considered cute curiosities, the gadgets 
are now being adopted by medical researchers 
and clinicians. They can process a tiny sample 
through multiple steps without human inter-
vention, saving costly reagents, time and labor. 
“Now people are moving into true biology,” says 
Thomas Laurell, who studies nanotechnology 
at Lund University in Sweden.

One team, involving researchers at the 
University of Texas in Austin and Massachusetts 
General Hospital in Boston, has devised a 
small appliance for counting the disease-
fighting CD4+ cells that are destroyed by HIV. 
Such counts are vital to gauge when a patient 
should begin antiretroviral treatment, and are 
currently carried out using a cumbersome flow 
cytometer costing at least $60,000 and confined 
to medical clinics.

The new device processes a single drop 
of blood on a tiny single-use chip. Once the 
blood is added to the chip, it flows through a 
series of reaction chambers where a fluorescent 
label recognizes and attaches to proteins on the 
surface of CD4+ cells. The chip sits in a machine 
about half the size of a toaster, which tallies up 
the labeled cells.

The portable device can be used in remote 
locations and will sell for about $1,500 when 
it becomes available later this year, says Rick 
Hawkins, chairman and CEO of the company 
marketing the technology, called LabNow, 
in Austin, Texas. The team members say they 
are adapting the technology to take other 
measurements such as the viral load in blood.

Laurell’s group has developed a chip the size 
of a postage stamp for combating a perennial 
problem encountered during surgery using a 
heart-lung machine. Sometimes, lipids leak into 
the blood from fat tissue damaged during the 
operation and cause tiny clots to form in the 
blood vessels of the brain. Methods currently 
used to filter out these lipids are not completely 
effective and can damage blood cells.

In the new system, blood flowing through a 
channel is subjected to sound waves that exert 
pressure on the blood cells and lipid particles. 
Because the two components are different 

densities and respond differently to the pressure, 
they move in different directions and into sepa-
rate tubes (Lab Chip 5, 20–22; 2005). Laurell’s 
group is scaling up the technology to filter liters 
of blood by using multiple chips in parallel.

Though many of these devices have yet to 
find a commercial market, the technology is 
coming into its own in basic research. Miniature 
machines for culturing cells, for example, are 
thought to mimic the subtle microenvironment 
around cells better than conventional culture 
dishes. Researchers have grown single neurons 
on a chip and measured their electrical activity 
(Lab Chip 5, 97–101; 2005) and measured insu-
lin secretion from pancreatic cells (Lab Chip 5, 
56–63; 2005).

But despite their progress, those in the field 
say the technology is still some way from being 
widely accepted by researchers and doctors, who 
are often reluctant to give up tried and tested 

techniques. “Not only do you have to show that 
you can do it better and cheaper,” says biomedi-
cal engineer David Beebe at the University of 
Wisconsin, Madison, “but you have to get 
doctors to change the way they do medicine.”

Charlotte Schubert, Washington DC

Diminutive device: Tiny channels on this chip 
can filter dangerous fats from the blood.

Action plan peps up Europe’s mental health
In an attempt to tackle Europe’s rocketing 
rates of depression, anxiety and suicide, 
the World Health Organization (WHO) 
launched an action plan in January to bolster 
mental health treatment and research.

The plan was adopted by 52 countries 
attending a WHO European Ministerial 
Conference on Mental Health in Helsinki, 
Finland. It is the first region-wide effort to 
tackle mental illness and is expected to pave 
the way for similar schemes in other parts of 
the world.

The 12-point strategy spells out ways 
for member countries to better recognize, 
prevent and treat oft-ignored mental health 
problems. “It’s the first time there’s been 
a broad view on mental health,” says Paul 
Schnabel, head of the Social and Cultural 
Planning Office of the Netherlands, a policy 
research organisation based in The Hague.

Europe has some of the highest incidence 
of mental illness in the world, and experts 
have struggled to explain why. Lithuania, 
for example, has the top rate of suicide, 
and Denmark, Finland and Hungary 
rank close behind.

The new plan urges countries to make 
mental illness an integral part of existing 
public health policies and to increase 
access to information and care. It also calls 
for more rigorous, long-term studies to 
establish the safety and effectiveness of some 
mental health policies and treatments, such 
as moving patients from institutions to 

community-based care. This type of research 
has been limited because it is difficult to 
measure small improvements in mental 
illnesses.

Neuroscientist Colin Blakemore, head of 
the UK’s Medical Research Council (MRC) 
in London, welcomes the research proposals 
in the action plan. He says that they mirror 
those in a review of the MRC’s own research 
efforts into mental health, which is due to be 
released in April. The WHO document, for 
example, encourages research collaborations 
that span academic disciplines, such as 
psychology and anthropology, and that cross 
European borders.

But some medical researchers criticized 
the plan for ignoring basic research they 
say is needed to understand the causes 
of schizophrenia, depression and other 
conditions. Brain researcher Steven Rose 
at the Open University in Milton Keynes, 
UK, says that large epidemiological studies 
are needed to find out, for example, why 
depression and anxiety are on the rise.

In order to improve treatment, 
researchers say that European nations 
need to expand studies into immunology, 
genetics and brain imaging, which are 
beginning to pinpoint the molecules and 
brain regions underlying such disorders. 
These approaches, “offer the possibility of 
completely new approaches to treatment,” 
Blakemore says.

Robert Walgate, London
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Antiaging drug trials compel creative testing methods
The day when doctors prescribe pills to combat 
aging may sound a long way off. But medical 
researchers are already starting to test such 
drugs in clinical trials—and encountering sci-
entific and regulatory obstacles along the way.

Over the last few years, biologists have 
identified a slew of compounds that prolong 
the life of animal models such as yeast, worms 
and mice. On the basis of these results, they 
have formed a handful of companies around 
the world and are embarking on clinical trials 
in humans.

Showing that a drug prevents aging in 
people, however, is proving almost impossible. 
The obvious test is to give one group of people 
the drug, and another a placebo, and wait to 
see which lives longer. But this would take at 
least a decade, be enormously expensive and 
spell bankruptcy for a cash-strapped biotech 
firm. “No companies have money to last that 
long,” says David Sinclair at Harvard Medical 
School, Boston, whose studies on the antiaging 
compound in red wine called resveratrol led 
him to start Waltham, Massachusetts-based 
firm Sirtris Pharmaceuticals.

One way that Sinclair and other research-
ers plan to get around this problem is to 
show that a new drug delays or halts diseases 
associated with aging, without actually 
waiting for individuals to grow old. They 
hope to gain regulatory approval for slowing 
diabetes or arthritis, for example, and then 

carry out further trials to examine whether 
the drug also prevents these diseases from 
developing in the first place.

This approach is being taken at Elixir 
Pharmaceuticals, a company based in 
Cambridge, Massachusetts, that is planning 
human trials of molecules associated with 
aging in yeast and the worm Caenorhabitis 
elegans. The company is attempting to get drugs 
approved for market by showing that they 
prevent type 2 diabetes, says Bard Geesaman, 
Vice President of Medical Development.

Neither the US Food and Drug 
Administration (FDA) nor its equivalent, 
the European Medicines Agency, has ever 
approved a medicine specifically to combat 

aging. But if a company can convincingly 
demonstrate that a drug prevents a specific 
disease, officials say that it should be approved 
for that particular use. “Much of preventive 
medicine is, in a sense, antiaging medicine,” 
says David Orloff, an official in the FDA’s 
Center for Drug Evaluation and Research.

But once such drugs hit the market, they 
raise the prospect that some people will use 
them as broad spectrum antiaging drugs 
even though their long-term side effects are 
unknown.

Indeed, some may already be swallow-
ing prescription drugs, such as cholesterol-
lowering statins and anticonvulsants, which 
have been shown to extend the life of ani-
mal models. “In the absence of human stud-
ies, it would not be advisable to take these 
medications to delay aging,” says Kerry 
Kornfeld, who studies such therapies at 
Washington University in St. Louis, Missouri.

Those in the field believe it will be decades 
before a drug is approved specifically for 
combating aging. In order to do so, research-
ers will probably need to find genes or other 
biological molecules whose levels vary with a 
person’s age and show that the drug stops this 
change. Until such trials are completed, it is 
irresponsible to label a drug ‘antiaging’, says 
Leonard Hayflick who studies gerontology at 
the University of California, San Francisco.

Emma Marris, Washington DC

Meager US budget fails to assuage drug safety concerns
Research and drug safety advocates expressed 
frustration at President Bush’s budget plan 
for the 2006 fiscal year, which boosts funding 
for the Food and Drug Administration (FDA) 
but leaves other biomedical agencies with 
marginal increases at best.

The new plan, released on 7 February, 
proposes an overall cut in federal spending 
on science and technology by 1.4 percent, 
reflecting government attempts to rein in 
a budget deficit and bankroll the Iraq war. 
Advocacy groups say these reductions could 
chill medical and public health research and 
disease prevention services.

Under the new budget, the FDA would 
receive a 4.4 percent funding increase, or 
around $80 million. Of this, $6.5 million 
is earmarked for hiring new workers to 
monitor safety of drugs and medical devices 
in the Center for Drug Evaluation’s Office of 
Drug Safety. This division has come under 
fire in recent months for not taking a more 
aggressive stance over emerging signs of side 

effects from antidepressants and arthritis 
drugs including Vioxx.

The FDA also announced in February 
that it would establish an advisory board 
of federal scientists to oversee the safety of 
drugs already on the market.

Some experts say the agency will need a 
far bigger cash injection if it is to adequately 
address drug safety concerns. “The new 
budget additions are OK for this year, but no 
one should assume that fixes the problem,” 
says Georges Benjamin, executive director of 
the American Public Health Association in 
Washington, D.C.

Public health advocates also expressed 
concern about the proposed six percent cut, 
to $6.9 billion, in the budget of the Centers 
for Disease Control and Prevention (CDC), 
one of the biggest reductions proposed for 
the federal science agencies.

Many of the CDC cuts would affect 
disease prevention programs such as those 
fighting obesity and HIV, which some say 

is a shortsighted move that will ultimately 
create higher medical bills. “Decimation 
of prevention programs is particularly 
devastating,” says Bill Leinweber, head of 
research advocacy group ResearchAmerica in 
Alexandria, Virginia.

The budget proposes a 0.7 percent increase 
for the National Institutes of Health, one 
that fails to match the estimated 3.5 percent 
needed to cover the rising costs of equipment 
and staff in biomedical research. 

Science advocacy groups say that members 
of Congress, who must approve the new 
budget before it comes into effect, are likely 
to reject many of the proposed cuts for health 
and science agencies. “We’re concerned the 
budget for the NIH will not sustain current 
research programs—and we’ll work hard 
to get that message to Congress,” says Jon 
Retzlaff, legislative director for the Federation 
of American Societies for Experimental 
Biology based in Bethesda, Maryland.

Emily Singer, Boston

Long wait: Proving that a medicine slows aging 
is a tough task for aspiring biotech companies.
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Third cancer halts gene 
therapy trial
Doctors resuspended a French gene therapy 
trial designed to treat children with an 
inherited immune disorder in January, after a 
nine-month-old infant showed signs of cancer.

Children with severe combined 
immunodeficiency disease (SCID) 
possess faulty copies of a gene needed to 
fight infections and must live in a sterile 
environment. In the gene therapy treatment, 
a virus inserts a corrective copy of this faulty 
gene into cells.

The trial was initially halted in 2002, 
when two children undergoing treatment 
developed leukemia; one of these children 
has since died. Scientists think that the virus 
inserted its genetic material next to a cancer-
causing gene in these patients. The French 
medical regulatory authority AFSSAPS gave 
permission to restart the study in May 2004 
after deciding that the potential benefits 
outweighed the risks.

The new case is a particular blow for 
researchers, who had hoped that babies 
treated after they were six months old 
would be less vulnerable to cancer. 
Researchers are now investigating the cause 
of the latest cancer, in the child who was 
treated at nine months of age.

HIV drug program likely 
to miss 2005 target

A global health effort to treat HIV-
infected people with combination 
antiretroviral treatment is likely to fall 
well short of its target, according to a 
progress report released in January by the 
World Health Organization and the Joint 
United Nations Programme on HIV/AIDS.

The 3 by 5 Initiative, which started in 
2003, aims to treat three million HIV 
infected patients in developing countries 
with antiretroviral therapy by the end of 
2005. The report shows that the program 
has boosted treatment by roughly 75 
percent over the last year, bringing the total 
treated to 700,000.

But that figure represents little over 12 
percent of the estimated 5.8 million HIV-
positive people in immediate need of the 
drugs. Activists say that aid organizations 
will need to dramatically scale up 
development of health care facilities to 
reach their initial goal.

Advocates recommend that donor 
countries boost the amount of aid money, 
health workers and low-cost medicines they 
send to needy regions. They also call for 
debt cancellation for poor countries, which 
would free up money for HIV treatment.

French scientists protest at 
official research plans

Scientists in France are up in arms over new 
government legislation to reform scientific 
research. Thousands of researchers stopped 
work in January in protest.

The official government plan is due out in 
March, but a draft version circulating among 
scientists says that $7.8 billion will be put 
aside for research over the next three years. 
French government officials say that research 
is a priority, and that science and innovation 
are considered key to the country’s economic 
growth.

French researchers, who have been increas-
ingly vocal about the government’s plans for 
research, say the new legislation will not stop 
the decline in salaries and number of perma-
nent jobs. They say that the monetary pledge 
does not come close to the European Union’s 
goal of spending three percent of gross domes-
tic product on science by 2010.

Members of the French National Union 
of Scientific Researchers (SNCS) have con-
demned the government for ignoring scien-
tists’ own recommendations to improve the 
research environment, such as by providing 
more stable jobs for young scientists. An offi-
cial outline of these proposals was released in 
early January.

International child jab campaign gains cash injection
A global vaccine initiative hit the jackpot 
in January with over $2.8 billion in 
donations from the Bill and Melinda 
Gates Foundation and the Norwegian 
and British governments. The money will 
support the Global Alliance for Vaccines 
and Immunization (GAVI), a project that 
aims to vaccinate the world’s poorest 
children against preventable diseases 
such as hepatitis B and tetanus.

In January, the Norwegian government 
and the Bill and Melinda Gates 
foundation pledged $290 million and 
$750 million respectively to GAVI over the 
next ten years. The new Gates foundation 
donation doubles its original $750 million grant, which jump-started GAVI in 1999.

This donation was eclipsed at the end of January, when the UK government pledged 
$1.8 billion over the next 15 years to the fund. Officials hope that the announcement will 
encourage other rich countries to donate another $4 billion.

Despite the huge boost, an additional $8–12 billion is needed to deliver existing 
vaccines to the millions of children who remain unprotected, according to the World 
Health Organization. That sum does not cover the cost of developing and administering 
new vaccines, such as one against the common diarrhea-causing rotavirus.

GAVI has prevented the deaths of an estimated 670,000 children in the last four years. 
But 2.1 million children died in 2002 because they were not vaccinated.

Major lab finds home in 
heart of London

In a move that will create one of the 
biggest biomedical research centers in 
Europe, the UK’s Medical Research Council 
(MRC) announced in February that the 
National Institute for Medical Research 
(NIMR) will relocate to University College 
London (UCL).

The decision ends a two-year debate over 
the fate of NIMR, which is one of the coun-
try’s largest research institutes. The move was 
prompted because its current aging buildings 
on the fringes of London need extensive ren-
ovations. But the MRC and its head, Colin 
Blakemore, have been criticized for their 
handling of relocation proposals.

King’s College London had also put in a 
bid to house the institute. The MRC said in 
a statement that the move to UCL should 
foster the translation of basic research 
into advances in diagnostics and drugs. 
Construction of new facilities is expected to 
begin in 2007 at the earliest.

News briefs written by Emily Singer

In line: Many children miss out on vaccines for 
polio, measles, diptheria and tetanus.
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Mina Bissell
Cell biologist Mina Bissell left Iran at age eighteen and 
embarked on a career in American science. Her fearless 
approach and unconventional thinking have helped shape ideas 
about how breast tumors develop.

Few things scare Mina Bissell. She was fearless about leaving her home 
in Iran to attend college in the United States. She was undaunted by 
being one of only three women in a class of 200 to enter Harvard 
graduate school. And when her radical ideas about cancer biology 
stirred up opposition, she took it all in her stride.

Bissell, who is now a top-level scientist at Lawrence Berkeley 
National Laboratory in California, struggled to be taken seriously 
when she proposed that the tissue surrounding a cancer cell is just as 
important in shaping its behavior as the genes inside it. Today, that 
idea is not only widely accepted, but one of the hottest topics in cancer 
research. “It took a quarter century for people to recognize the impor-
tance of the [environment],” says cancer pioneer Robert Weinberg at 
the Massachusetts Institute of Technology in Cambridge. “Mina has 
always been a leader in this field”.

At least part of Bissell’s self-confidence can be traced back to her 
upbringing in the Middle East. Growing up in a family of academics, 
she engaged in political debates with her father and, like many other 
women in Iran, was encouraged to pursue a higher education.

When she ranked among the top of the country's high school 
students, the budding intellectual won a scholarship to attend an 
American college. "My father didn't want me to go—he felt that 
girls didn't get a proper education in the US," Bissell says. But she 
went anyway, and after abandoning English literature for science, 
earned both an undergraduate degree in chemistry and a Ph.D. in 
microbiology from Harvard University.

Bissell says she has always done "crazy stuff, even in grad school." 
Her doctoral thesis proposed the unconventional idea that enzymes 
fold into their final form only after they are secreted by the cell—a 
model that has since been proven correct. And when she became 
pregnant during her first year of graduate school she defied 
widespread expectations that she would drop out. "It just didn't occur 
to me that one quits," she says.

It was after Bissell joined the Lawrence Berkeley National Laboratory 
that she began her groundbreaking work on cancer. Toward the late 
1970s, cancer was thought to arise when one or two genes in a cell 
acquire mutations and trigger uncontrollable proliferation. The mesh-
work of proteins and other molecules around it, known as the extra-
cellular matrix, were thought to be a passive scaffold for these cells.

Bissell questioned that idea. She first showed that a particular virus 
was better at transforming normal cells into cancerous ones when 
the cells were growing in culture than when they were growing in 
embryos. This suggested to her that something about the surrounding 
tissue could control tumor formation.

When a research fellow in the lab began studying mammary gland 
development, Bissell began applying these same principles to breast 
cancer. She examined whether the three-dimensional structure of 
breast tissue, which alters dramatically during puberty, pregnancy 
and lactation, might influence cancer growth. Rather than studying 
breast cancer cells grown on two-dimensional culture plates, as was 
common at the time, she examined the behavior of cancer cells within 
clumps of tissue.

These experiments convinced Bissell that the extracellular matrix 
sends important signals to breast cells that alter their gene activity, 
and led her to propose a new model of breast tumorigenesis. She 
suggested that a normal cell converts to a cancer cell through a 
mutistep process, involving both genetic changes within the cell and 
signals from the extracellular matrix.

The idea met with stiff resistance from many in the cancer com-
munity, who were just beginning to use molecular genetics to iden-
tify cancer-causing oncogenes. "Everyone was focused on oncogenes," 
says long-time collaborator and cancer researcher Zena Werb at the 
University of California, San Francisco. "The fact that there might be 
outside controlling factors didn't sit well with many people".

A quarter century on, that view has changed. Thanks to studies 
in Bissell's lab and others, the extracellular matrix is now widely 
recognized as an important source of signals that regulate the changes 
in gene expression, cell division, survival, shape and movement that 
control tumor progression. Indeed, many of the scientists who 
initially questioned Bissell's theories are now themselves studying the 
environment in which tumors grow. And in the 2005 financial year, 
the US National Cancer Institute prioritized studies on the interaction 
between cancer cells and their surroundings.

Bissell's passion for understanding cancer still dominates her lab. 
"The only law in the lab is that everyone has to work on the breast," 
says postdoctoral researcher Derek Radisky.

Her long-term goal is to develop a more realistic three-dimensional 
model of breast cancer that mimics its normal situation, and can 
be used to study cancer pathogenesis and test anticancer drugs. 
With this in mind, her 35-strong lab boasts a diverse array of 
bioengineers, cell biologists, physicists and stem cell biologists. 
Many pharmaceutical companies and researchers still screen 
potential drugs on two-dimensional tissue.

Despite her success, Bissell herself continues to challenge 
convention, as well as her colleagues. Coworkers and friends say that 
she sits and listens to radical ideas, rather than dismissing them out 
of hand—and always seems to side with the rebels. “She likes to be 
outside the mainstream,” says Radisky. “She’s not afraid to tell big 
shots that they’re wrong.”

But while Bissell will support those with up-and-coming ideas, she 
demands a lot in return. Lab members say she expects everyone to 
work with the same feisty fervor that she has long possessed. “I value 
someone who washes glassware really terrifically over a postdoc who 
isn’t passionate about their research. You just have to find things that 
you love and do them well,” she says.

Kristine Novak, San Francisco

“I value someone who 
washes glassware really 
terrifically over a postdoc 
who isn’t passionate about 
research. You just have to 
find things that you love 
and do them well.”
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A crucial test
Companies are racing to take therapies using RNA interference 
into clinical trials. Erika Check appraises the front runners—and 
the safety concerns that could hobble them.

Carla McCullough, a 79-year-old woman 
in Cleveland, Ohio, may go down in 
history as a medical pioneer. At 11:30 a.m.
on 9 November last year, doctors anesthe-
tized McCullough’s eye and injected it with 
an experimental drug.

McCullough suffers from a debilitating 
eye disorder called macular degeneration, 
which was expected to cause her to go blind. 
The drug, made by Philadelphia-based 
Acuity Pharmaceuticals, aims to reverse this 
condition using a mechanism called RNA 
interference (RNAi). If the drug succeeds, 
McCullough will become the first person to 
benefit from the technique.

“This is a major development for the 
pharmaceutical industry, because RNA inter-
ference has been put forward as amongst the 
most exciting biotechnology breakthroughs 
in the last decade,” says Dale Pfost, president 
and chief executive officer of Acuity.

RNAi has moved from concept to clinic 
at breathtaking speed. Acuity’s trial was the 
first, but just ten days after McCullough 
was treated, 78-year-old Marty Russell 
underwent a similar procedure in Cleveland. 
Russell was the first patient in a trial by Sirna 
Therapeutics, a company based in Boulder, 
Colorado, which is also using RNAi to treat 
macular degeneration.

Over the next year, a slew of new 
RNAi-based clinical trials are sched-
uled to begin. In 2006, Sirna expects 
to begin trials to use RNAi for asthma 
and Huntington’s disease. Rival firm 
Alnylam Pharmaceuticals, in Cambridge, 
Massachusetts, plans to test its RNAi 
therapy against macular degeneration. 
Alnylam also hopes to begin trials in 
2006 of an RNAi treatment for respira-
tory syncytial virus, an infection that 
threatens premature infants. And Australian 
company Benitec plans to test whether RNAi 
can disarm HIV. Those trials are slated to 
begin this year. Sirna is even hoping to 
use RNAi to remove unwanted hair.

People in the RNAi field are understandably 
excited about the flurry of potential therapies, 
but their optimism may be premature.

“While the data are very promising right 
now, there are a lot of questions that need to be 

addressed,” says University of Iowa geneticist 
Beverly Davidson, who is developing RNAi to 
treat Huntington’s disease.

For instance, the trials will address 
whether RNAi causes unpredictable side 
effects. There are worrying signs that the 
technique might harm people by influencing 
genes that it is not supposed to target.

Unexplored territory
RNAi is supposed to be safe because it 
only affects the select target genes. But 
simple tests on microarrays have found 
that RNAs directed at particular targets can 
affect other genes as well, and not always in 
a predictable fashion. What’s more, some 
small RNAs appear to alter the behavior 
of ‘off-target’ proteins after they have 
been manufactured from RNA. These 
effects don’t show up on simple microarray 
screens, so they are more difficult to predict 
and detect.

Some studies have found that RNAi can 
activate genes that are part of the interferon 
pathway—a defensive mechanism that can 
lead cells to self-destruct1. Understanding 
when and why these effects occur is a major 
concern for everyone working on RNAi 
therapies.

Scientists also do not yet know how to 
deliver RNA where it is needed most. RNA 
breaks down rapidly in the bloodstream. 
Unless it is modified in some way, the RNA 
also does not home in on the diseased cells. 
Scientists have found ways to get around 

this in animals, but are still working on 
targeting RNA to the right cells in people. 
The solutions to these problems may make 
or break the field.

Shut down
RNAi was first christened in 1998, when 
Andrew Fire at the Carnegie Institute in 
Washington, D.C. and colleagues reported 
that they could knock down specific genes 
in the worm Caenorhabditis elegans, the 
favored model for many scientists2. In the 
gene expression pathway, a stretch of DNA is 
transcribed into an RNA intermediate, which 
is then translated into a protein. Fire’s group 
found that they could shut off any gene by 
injecting C. elegans cells with pieces of RNA 
corresponding to that particular gene.

When other scientists discovered that 
the technique also worked in cultured 
mammalian cells3 and then in live animals4, 
they immediately began thinking of RNAi 
as a potentially powerful clinical tool. The 
primary attraction was that the technique 
is specific, meaning that it can be targeted 
to certain genes, which might decrease the 
possibility of side effects. The RNAi process 
seems to be a regular part of normal human 
biology, which also made it seem safer 
and potentially more effective than other 
interventions.

But scientists interested in developing 
RNAi as a therapy have first had to clear 
several hurdles. The first problem was that 
the RNA molecules are rapidly chewed up 
in the human body, and the fragments are 
not easily absorbed by cells. So it’s been a 
challenge to find ways to deliver the 
therapeutic RNA to target organs.

One way around this problem is exploit 
viruses that make it their business to infect 
human cells. This is the approach taken in 

Clear as day: Unhealthy blood vessels under the retina (left) may be reduced by injection with 
therapeutic RNA (right), according to animal tests.
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traditional gene therapy: choose a virus, 
strip out the genes that cause disease, 
and insert a therapeutic gene. For RNAi, 
researchers insert into the virus an RNA that 
corresponds to the sequence of the gene that 
must be shut down.

For example, Sirna and Davidson are 
collaborating on this approach to treat 
Huntington’s disease, which is one of a fam-
ily of brain diseases caused by a characteristic 
protein malformation called polyglutamine 
expansion. There is no cure or treatment for 
the disease, and patients who suffer from it 
gradually lose their ability to think, speak 
and, eventually, care for themselves.

Treating the disease is also difficult 
because the genetic defect that causes it is 
dominant, meaning that as long as the gene 
is active, it will cause disease symptoms. So 
stopping the disease means shutting down 
the defective gene for a long time. “The issue 
with dominant neurodegenerative diseases 
is not how you add something, but how you 
take something away, so RNA was a natural 
solution,” Davidson says.

Last year, Davidson’s lab reported 
encouraging results indicating that the gene 
therapy approach to RNA inhibition might 
work for dominant genetic brain diseases. 
The team encoded a therapeutic RNA in 
a vector made from the adeno-associated 
virus, which is a favorite among gene thera-
pists because it does not cause disease in 
people. The vector carried RNA for a gene 
that causes spinocerebellar ataxia, another 
polyglutamine expansion disorder.

The researchers injected the vector directly 
into the brains of diseased mice. These 
animals expressed less of the faulty gene 
in their brains, and showed an improve-
ment in their motor skills5. Davidson, in 
conjunction with Sirna, is now using a 
similar approach to try to treat mice with 
a disorder similar to Huntington’s disease. 
The researchers hope to take this approach 
into the clinic next year.

But another team may 
beat Sirna to testing the 
viral approach in people. 
John Rossi, a molecular 
biologist at the City of 
Hope Beckman Research 
Institute in Duarte, 
California, hopes to test 
RNAi in AIDS patients as 
early as November 2005. 
Rossi and Benitec have 
built a gene therapy vec-
tor containing three dif-
ferent therapeutic inserts. 
One of the inserts is a 
piece of RNA that aims 
to knock down two cru-
cial genes in HIV. Rossi 
plans to give this vector 
to five AIDS patients.

Direct delivery
Modeling a technique 
after gene therapy could 
be a risky proposition. 
Despite high hopes early 
on, gene therapy is yet 
to yield a slam-dunk 
success and continues to 
be dogged by questions 
about safety.

Many RNAi researchers are therefore 
using other methods to hit their targets. 
In their macular degeneration trials, Sirna 
and Acuity deliver the therapeutic RNAs 
by injecting them straight into the eyeball, 
a process that Sirna chief operating officer 
Nassim Usman says is relatively painless. 
Alnylam will use the same method when it 
begins its macular degeneration trial later 
this year.

It’s no coincidence that three different 
companies are all beginning trials for the 
same disease. Scientists know the gene that 
causes the age-related form of macular 
degeneration, and they only need to shut it 
down in the eye to spare the patient from 
blindness. Shutting down one gene in one 
organ is a much easier prospect than getting 
RNA into many different organs throughout 
the body. “It’s a much simpler technological 
hurdle to cross than some of the systemic 
diseases we’re working on,” says Usman.

In the long term, however, researchers 
hope that they’ll jump that more  com-
plex technological hurdle. Alnylam has 
found one way to do that, at least in mice. 
In November 2004, the company reported 
that it could modify a therapeutic RNA so 
that when the RNA is injected into a mouse’s 
bloodstream, the RNA goes straight to the 

cells that most need it. The researchers 
demonstrated that using this modifica-
tion with an RNA directed against an 
important gene in the cholesterol-making 
pathway could cut cholesterol levels in mice6. 
The company has also reported that it has 
constructed RNAs that, when inhaled by 
mice, prevent them from getting sick from 
respiratory syncytial virus7.

In the meantime, the first RNAi 
clinical trials are speeding ahead, and the 
companies, scientists and patients are full of 
optimism. In a television interview, Russell, 
the first patient in Sirna’s trial, perhaps 
spoke for the entire RNAi field when she 
explained her feelings about being a guinea 
pig: “It’s a little bit scary, without a doubt,” 
she said, “but I’m game.”

Erika Check covers biomedical research 
for Nature magazine.
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mRNA targeting

mRNA cleavage

Degraded mRNA
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RNA interference: Small interfering RNAs (siRNA) are snipped from 
longer double stranded chains (dsRNA) by an enzyme called Dicer. 
An RNA-induced silencing complex (RISC) uses the antisense 
strand of the siRNA to promote breakdown of specific messenger 
RNAs (mRNA).
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Viral block: RNAi may fight lung infections 
caused by respiratory syncytial virus.

C
N

R
I/P

ho
to

 R
es

ea
rc

he
rs

, I
nc

.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e00500047002000570045004200200050004400460020004a006f00620020004f007000740069006f006e0073002e0020003100350030006400700069002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003400200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 782.362]
>> setpagedevice


