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In the much discussed therapeutic cloning 
approach, researchers insert the nucleus of an 
adult cell into an egg from which the nucleus has 
been removed. This is the method that created 
Dolly the sheep, mice, cows and any number of 
other animals.

But no one has yet succeeded in doing this 
with human cells—as was painfully evident after 
South Korean Woo-Suk Hwang was shown to 
have fabricated his results. In most countries, 
therapeutic cloning is dogged by cost and safety 
issues related to harvesting human eggs, and by 
fears that the technique will be diverted to clone 
entire human beings.

Fusing adult cells with stem cells—which 
transforms the resulting hybrid to an embryonic 
state—has been more successful, first with mice 
in 2001 and then with humans last year (Curr. 
Biol. 11, 1553–1558; 2001, Science 309, 1369–
1373; 2005).

One big hurdle remains, however: the fused 
products each have two sets of genetic material. 
Would expelling the embryonic genome cause 
the hybrid cell to revert to an adult state?

“Whether a hybrid cell’s adult 
genome has been sufficiently 
reprogrammed to retain its 
new capabilities without the 
embryonic DNA is unknown,” 
says Surani.

In any case, no one has yet 
convincingly shown that they 
can remove the embryonic 
genome, notes Alan Trounson, 
a cloning expert at Monash 
University in Australia. 
Trounson says one way might 
be to move the chromosomes 
with electromagnetic forces 
generated by lasers. “We’ve 
been way too conventional,” 
he says.

Molecular switches
Rather than grapple with these 
uncertainties—combined 
with the low efficiency of 
fusion experiments—some 
scientists are trying to uncover 
the molecular switches that 

On 23 August, scientists at the California-based 
Advanced Cell Technology (ACT) reported, 
to much fanfare, that they had derived human 
embryonic stem cells from a single cell of an 
embryo while leaving the embryo unharmed—
which, the scientists said, could qualify the 
method for US federal dollars.

Fertility clinics routinely remove single cells 
from morulas—embryos that have eight to ten 
cells—to screen for genetic diseases. The ACT 
scientists could, in principle, have similarly 
removed a cell and derived embryonic stem cells 
from it without destroying the morula.

But to minimize the number of embryos used, 
they instead plucked an average of five to six cells 
from each of 16 morulas, generating just two 
stem cell colonies—and destroying the embryos 
in the process (Nature online publication).

In the days that followed the announcement, 
experts skewered the company for its initial claim, 
saying it had misrepresented the finding. But the 
events underlined scientists’ eagerness to find a 
way around the ethical barriers to embryonic 
stem cell research.

Back to the future
ACT’s method relied on 
discarded embryos, but 
many researchers are 
engaged in finding ways 
to completely avoid using 
embryos.

The most popular 
approaches aim to reverse 
a fully differentiated 
mature adult cell—a hair 
cell, for example, or a liver 
cell—into an embryonic 
state using either existing 
stem cells or eggs. But it 
may be possible to reset the 
molecular switches of adult 
cells without using either.

“Reprogramming adult 
cells to the embryonic 
state is really possible, not 
science fiction,” says Azim 
Surani, codirector of the 
University of Cambridge’s 
Stem Cell Institute. 

Scientists eye embryo-free methods to derive stem cells
define an embryonic state.

Many researchers predicted that a huge 
number of factors would be needed to transform 
an adult cell to its embryonic origin. But in 
August, a Japanese team stunned the community 
by revealing that a set of just four proteins can 
confer embryonic stem cell–like qualities on 
adult mouse cells (Cell 126, 663–676; 2006).

These ‘induced pluripotent stem cells’ divided 
unceasingly in a dish, differentiated into a large 
variety of tissues and, inserted in a mouse 
embryo before its implantation into a mouse 
uterus, contributed to the development of 
numerous organs.

The results are “shocking—a huge 
breakthrough,” says Chad Cowan, a researcher 
at Massachusetts General Hospital who first 
demonstrated successful fusion with human cells. 
“If they hold up, the sky could be the limit.”

None of the chimeric fetuses survived to term, 
and the cells showed some differences from 
normal embryonic stem cells, so the method 
needs to be refined. “I’m not saying these are 
the four factors,” says lead investigator Shinya 
Yamanaka. “There may be better ones.”

Yamanaka’s team used viruses to continually 
churn out the four factors in the adult cells.

“It would be nice to introduce all these factors 
transiently and then remove them so that the cell 
could drive itself,” says Surani.

The problem lies not with the genes, he 
says, but with their epigenetic status: as a cell 
differentiates, chemical modifications of DNA or 
its surrounding histone proteins lock genes into 
on or off positions. Reversing those epigenetic 
changes might be crucial in reprogramming 
adult cells, but scientists know little about 
enzymes that can do that.

Robert Blelloch at the University of California 
in San Francisco and his collaborators have 
found that mice that have lower levels of DNA 
methyltransferase I, a DNA-modifying enzyme, 
show higher rates of success with nuclear 
reprogramming (Stem Cells 24, 2007–2013; 
2006). They are also investigating the role of 
short RNAs that may bind to DNA and control 
the on-off switching.

“It’s amazing what an embryo does,” says 
Blelloch. “There’s a lot more to learn.”

Bruce Goldman, San Francisco

p1106 Stranded in 
Spain: Government 
reneges on 
promise to hire 
researchers.

p1107 Fighting 
spirit: UN envoy 
Stephen Lewis speaks 
out against AIDS 
and injustice.

p1110 Criminal 
intent: Falsified 
DNA tests have 
led to dozens of 
convictions.
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Tough cell: Can stem cells be derived 
from an embryo without destroying it?
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Jake Donaldson, a third-year medical student 
at the University of Washington, has lately 
been offered a few free things: a couple of 
textbooks left in his mailbox, pens and lunches 
at the medical center—all courtesy of a 
pharmaceutical company.

Drug companies in 2002 adopted new 
guidelines to cut back on expensive meals and 
other lavish perks for doctors. They instead 
began pitching their products over modest 
lunches in doctors’ offices and hospitals, 
including those where medical students learn. 
Whether accepting small gifts can influence 
behavior is a much debated matter that has 
thus far focused primarily on doctors.

But Donaldson and his fellow students say 
the gifts are a threat to students’ integrity.

In May, they drew up a petition—which 
more than half of the first- and second-year 
students have since signed—calling on the 
university to ban representatives of pharma-
ceutical companies from campus, prohibit 
students from accepting gifts and require full 
financial disclosure from guest speakers.

“The students really want to be sure their 
education isn’t biased by pharmaceutical 
companies,” says Thomas Norris, vice dean 
for academic affairs. Norris says the admin-
istration is working with students to develop a 
policy that should be finalized later this year.

In 2005, only 10 of the 126 medical schools 
in the US had such policies in place, but the 
number is rising. In February, Yale University 

School of Medicine banned all gifts and on-
campus meals from drug companies, followed 
in July by the University of Pennsylvania. The 
University of Vermont and the University of 
New Mexico are crafting guidelines.

“A good medical school shouldn’t expose 
students to doctors receiving gifts for four 
years,” says Robert Alpern, dean of Yale’s 
medical school. Otherwise, he says, “they come 
to accept it as the norm.”

At least one drug company, Pfizer, says 
promotions are aimed at doctors, not students. 
“When content is delivered in a medical 
institution such as a teaching hospital, 
students are exposed,” says spokesperson 
Alison Lehanski. 

Still, students, like doctors, are susceptible 
to the industry’s multibillion dollar 
marketing machine, says Frederick Sierles, 
a psychiatry professor at Rosalind Franklin 
University in Chicago. In a study of 826 
third-year students at eight medical schools, 
Sierles found that students interact with 
drug companies about once a week, and 
tend to view gifts and activities sponsored 
by drug companies as valuable (JAMA 294, 
1034–1042; 2005).

The American Medical Student Association’s 
voluntary guidelines recommend that doctors, 
residents and students not accept promotional 
gifts. The association in 2002 launched the 
PharmFree campaign to educate students 
about the influence of drug companies.

“Medical students can quickly feel entitled 
to the perks pharmaceutical companies 
shower doctors and students with, and think 
they won’t be biased,” says Justin Sanders, 
chair of PharmFree and a student at the 
University of Vermont.

Students might be more skeptical of drug 
companies if medical schools address the issue 
formally, says Sierles. But a greater challenge, 
he says, will be to convince the students’ 
mentors to stop accepting gifts.

“As long as physicians accept gifts and deny 
it’s affecting them and students see this in their 
role models,” he says, “we aren’t going to see a 
radical shift.”

Alisa Opar, New York

Medical students protest perks from drug companies
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MARGARET 
CHAN, CHINA
WHO: The WHO’s 
assistant director-

general of communicable 
diseases since 2005.

BIO: Served for nine 
years as director 
of health in Hong 
Kong, where she 
tackled bird flu 
and SARS. Has 

led the WHO’s communicable diseases 
surveillance and response program for 
a year.
ODDS: China’s first nominee for the job, 
Chan’s experience with SARS and bird 
flu make her a formidable candidate. 
The position generally rotates among 
continents, and Chan could get an 
additional boost if Asian countries push 
for a candidate because Lee’s term was 
cut short.

JULIO FRENK, 
MEXICO
WHO: Mexico’s 
minister of health 
since 2000.
BIO: Is credited 
with implementing 
reforms to bring 
health coverage 
to Mexico’s 
uninsured 
millions. As a 
senior WHO official from 1998 to 2000, 
analyzed health situations and trends.
ODDS: Frenk made the first cut in the 2003 
race but lost to Lee, and is making a big 
push for the position this time around. 
He could edge out Omi and Chan with his 
depth of experience, or if voters follow 
the unwritten rule of rotating the top post 
among continents: of the last four director-
generals, two have been Asian and two 
European.

The World Health Organization (WHO) 
is seeking a new leader, and 13 of 
the agency’s 192 member states have 
nominated candidates. The incumbent 
director general, South Korea’s Jong-Wook 
Lee, died suddenly on 22 May, just three 
years into his five-year term. The WHO’s 
34-nation executive board will whittle 
down the list and present a name to the 
World Health Assembly on 9 November. 
The race is more crowded than expected, 
and two permanent members of the UN 
Security Council, China and France, 
have ignored convention by nominating 
candidates. The secret voting and political 
nature of the selection process make 
predicting the frontrunner difficult—
Lee himself was a surprise winner in 
2003—but here are some of the leading 
contenders.

WHO’s next?
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No free lunch: Drug makers’ gifts can bias 
students, warns University of Vermont medical 
student Justin Sanders.
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Controlling immune response may cut bird flu death rate
Avian influenza kills so many of its human victims 
because it replicates profusely and overstimulates 
the immune system: those findings, from 
the most extensive analysis of those infected, 
suggest that drugs to calm the immune system 
might help when standard antiviral treatment is 
unavailable or given too late.

Since 2003, more than 240 people have been 
diagnosed with H5N1 infections, and more than 
140 of them have died. But there has been little 
information about how the virus ravages the body 
because many individuals are treated in rural or 
ill-equipped hospitals and too few samples have 
been collected. Autopsy tissue has also been hard 
to come by because of cultural taboos.

Vietnamese researchers collected and analyzed 
samples from 18 individuals infected in 2004 and 
2005, 13 of whom later died. The researchers, 
led by Menno de Jong of the Oxford University 
Clinical Research Unit in Ho Chi Minh City, took 
blood, nose and throat samples, typically about 
six days into an infection, and compared them 
with those from individuals infected with H3N2 
or H1N1 human flu strains.

The team found that H5N1 multiplies to levels 
up to hundreds of times higher than those of the 
human strains. The virus appears to prefer the 
lower respiratory tract, rather than the nose and 
throat favored by regular flu viruses. The team 
also detected viral RNA in the blood of patients 
who died, suggesting that it reached particularly 
high levels in these people (Nat. Med. 12, 1203–
1207; 2006).

“It’s really going to be a landmark paper 
in describing what happens when humans 
are infected with avian influenza,” says Peter 
Openshaw, an Imperial College London expert 
in immune response to respiratory infections.

The immune systems of those infected with 
H5N1 show hallmarks of intense activation. The 
researchers found high levels of several cytokines 
and chemokines in blood, particularly in patients 
who died, and a marked drop in infection-
fighting white blood cells, or lymphocytes.

This uncontrolled outpouring of molecules, 
dubbed a ‘cytokine storm,’ can be triggered by 
toxins and bacterial infection, and is thought to 
eventually lead to the failure of lungs or other 
organs.

Researchers have previously suspected that 
avian flu can trigger a cytokine storm, which is 

also thought to have been important in severe 
acute respiratory syndrome and in the 1918 
flu pandemic. But for H5N1, this is “the first 
time there is real data to support that concept,” 
Openshaw says.

It is possible that the virus triggers this reaction 
because it replicates so fast, or because it makes 
proteins that aggressively stimulate the human 
immune system.

The study may explain why Tamiflu 
(oseltamivir), a drug that blocks viral replication, 
has so far saved few lives. The inflammatory 
response might have spun out of control 
by the time those infected began treatment, 
underscoring the need for early diagnosis and 
treatment.

It also suggests that drugs that quell the 
immune response might cut the death rate. 
Some doctors have already tried using steroids, 
which broadly suppress the immune system, 
but those drugs have not shown a clear 
benefit. Medicines that instead act on specific 
molecules—such as the anti–tumor necrosis 
factor therapy used for rheumatoid arthritis—
might be more effective.

De Jong says researchers need to collect more 
samples to test, for example, whether genetic 
makeup makes some people particularly 
susceptible. “It’s too bad we haven’t learned 
more,” de Jong says. “If samples had been 
collected from all those patients, we would be a 
lot further in understanding this disease.”

Helen Pearson, New York

SHIGERU OMI, 
JAPAN
WHO: WHO’s regional director 
for the Western Pacific since 
1999.
BIO: Worked on immunization 

and communicable diseases at 
the WHO and has extensive 

experience battling bird 
flu and SARS.
ODDS: A leading 
contender, Omi also 

brings extensive experience with SARS and 
bird flu to the job. Though Asian countries 
might expect to claim the winner, fierce 
competition between China and Japan could 
knock Omi and Chan out of the race early on.

PEKKA PUSKA, 
FINLAND
WHO: Director of 
Finland’s National 
Public Health 
Institute since 
2003.
BIO: An expert 
in chronic 
diseases and head 
of the WHO’s 
noncommunicable 
disease prevention program from 2001 to 
2003.
ODDS: Puska’s expertise in running a major 
health agency and pioneering public health 
programs makes him a candidate to watch.

PASCOAL MOCUMBI, 
MOZAMBIQUE
WHO: High representative of 
the European and Developing 
Countries Clinical Trials 
Partnership since 2004.
BIO: Prime minister of Mozambique 
from 1994 to 2004; a trained 
clinician, he works to accelerate 
drugs for malaria, HIV/AIDS and 
tuberculosis.
ODDS: Mocumbi’s active role in 
global health initiatives earned him a place 
on the WHO director-general shortlist in 
2003. His experience and position as the lone 
African nominee make him a strong candidate, 
but at 65, his age could work against him.
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OTHERS IN THE RUNNING
Kazem Behbehani, Kuwait, special envoy to the WHO director general since 2005
David Gunnarsson, permanent secretary of Iceland’s health and social security 
ministry
Nay Htun, Myanmar, former UN assistant secretary general

Karam Karam, former Lebanese health minister
Bernard Kouchner, France, founder of Médecins Sans Frontières (Doctors Without 
Borders)
Alfredo Palacio, interim president of Ecuador and surgeon.
Elena Salgado, Spain’s health minister
Tomris Türmen, Turkey, WHO’s executive director of family and community health

Rare find: Most bird flu victims in Vietnam are 
treated in rural or ill-equipped hospitals, making 
samples hard to collect.
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Come 15 November, Xavier Fernàndez-Busquets 
will be out of a job.

A researcher at the prestigious Barcelona 
Science Park, Fernàndez-Busquets was full of 
optimism in 2001, when the Spanish government 
with much fanfare launched the Ramón y Cajal 
program. The scheme was intended to lure back 
young scientists working abroad and boost 
Spain’s ailing research system.

Since then, enticed by the chance to be back 
in their home country, thousands of researchers 
have left permanent or tenure-track positions in 
other countries to return to Spain.

Two months before the end of the first set of 
contracts, however, many RyCs, as the fellows 
call themselves, find themselves without any 
long-term possibilities. Of 619 RyCs surveyed in 
February by the National Association of Ramón 
y Cajal researchers, a third said they had no clear 
prospects of a job when their contract ended.

Left in limbo, Fernàndez-Busquets is closing 
down his research projects and helping his two 
graduate students finish their PhDs. “Most likely 
by November 15 nothing will be solved,” he says. 
“I’m disappointed at the lack of planning.”

Despite repeated attempts, none of various 
members of Spain’s Ministry of Education and 
Science contacted by Nature Medicine responded 
to queries.

Spain’s spending on science is among the 
lowest in Europe and its institutes are plagued 
by brain drain, cronyism and a shortage of funds. 
The RyC program was a welcome change and 
aimed to build a critical mass of scientists.

Between 2001 and 2003, the government 
gave out 800 contracts each year, and in each 
of the years since, it gave out 250—although 
some recipients have left either the country 
or even science. Initially, the contracts were 
positioned as ‘tenure-track’ positions and offered 
the researchers about €30,000 for five years, a 

startup fund of €6,000 per year 
and a light teaching load.

In many ways, the RyCs are 
like professors: they have their 
own students, set their own 
research direction and apply 
for their own grants. But the 
fellows soon discovered that 
the contracts are in reality more 
like postdoctoral fellowships. 
Neither the government nor 
the universities had planned 
beyond the five-year period. 
“It was tenure track without 
tenure. It was just a track,” says 
Jordi Villà i Freixa, an RyC 
fellow at the Parc de Recerca 
Biomèdica de Barcelona.

“2006 marks the 100th anniversary of the 
first Nobel Prize in Physiology or Medicine to 
a Spaniard, Santiago Ramón y Cajal, who gives 
the name to the program,” Villà i Freixa says. 
“It is a pity that such a wonderful event will be 
associated with the sweet/sour taste the RyC 
program has left.”

The RyCs have had to constantly jump through 
hoops. Although they have already had years of 
postdoctoral experience, they are evaluated every 
two years, and only those who pass continue in 
the program. Many have won lucrative grants 
from the government and published papers 
in prestigious journals. Despite all this, “my 
professional and economical futures are right 
now unpredictable,” says Ana Guadaño Ferraz, 
a fellow at the national research council Consejo 
Superior de Investigaciones Científicas.

Part of the problem, the fellows say, is that 
the government launched an ambitious scheme 
without consulting with the universities. 
Universities receive money from the government 
based on the number of undergraduate students 

enrolled. Their focus naturally is more on 
teaching rather than on research, and most of 
them cannot afford to absorb professors who 
would only do research. “Eventually, it’s all a 
matter of funding,” says Enric Claverol-Tinturé, 
a 2003 RyC fellow who left a tenure-track 
position at Los Alamos National Laboratory 
to return to Spain.

At times, the RyCs have also had to fight for 
recognition.

In April 2003, after an article in Science 
referred to them as “new postdocs,” 117 
RyCs wrote to the magazine, detailing their 
complaints. In June 2006, M.A. Quintanilla, 
the newly nominated Secretary of State for 
Universities and Research, set off a furor when 
he called the positions “temporary postdoctoral 

contracts.” Furious 
fellows bombarded 
the RyC email list 
with messages 
and demanded his 
resignation. “After five 
years, the situation 
is very dark for most 
of us,” said one email 
circulated to members 
of the press. “We feel 
deeply disappointed by 
the lack of respect.”

Most RyCs only 
came back to Spain 
because they were 
led to believe that the 

positions were tenure track, adds Villà i Freixa. 
“When you have 800 labs, a lot of people are 
depending on them, a lot of projects. It’s a mess,” 
he says. “The RyC program seems to be just the 
tip of the iceberg of the lack of long-term science 
policy in the country.”

Villà i Freixa is safe for the moment. He was 
among 300 scientists—including non-RyCs—
who qualified for the government’s I3 program, 
launched in 2005. Under this scheme, the 
government pays for researchers at a university 
for three years, buying them more time to find a 
permanent position.

In the absence of a long-term national plan, 
many of the regional governments have come up 
with their own solutions. All regions except the 
Basque country, for instance, have adopted the 
I3 program. Some regions such as Cantabria that 
have few RyCs are giving out permanent contracts 
to the fellows. Valencia created a foundation that 
can hire RyCs without the open competition 
normally required for new positions. “Everyone 
is coming up with different ideas of how to do it. 
It’s crazy,” says Claverol-Tinturé.

Claverol-Tinturé is a member of the RyC team 
that is negotiating with the Catalan government 
to find jobs for RyCs.

In 2001, the Catalan government launched the 
ICREA tenure track program for senior scientists, 
but the highly competitive program can help only 
a few researchers. In talks in mid-September, the 
Catalan government seemed ready to reach an 
agreement with universities to help those who 
haven’t been picked up by ICREA or I3.

With upcoming elections scheduled for 1 
November, “whatever has to be done, it has to 
be decided quickly in the next five weeks,” says 
Fernàndez-Busquets. “But it has to happen 
because otherwise it’ll be a catastrophe. It cannot 
be that they leave us stranded.”

Apoorva Mandavilli, Barcelona

Spain’s ill-conceived project leaves its scientists in the lurch

1106 VOLUME 12 | NUMBER 10 | OCTOBER 2006  NATURE MEDICINE

Poor planning: About a third of Ramón y Cajal 
fellows are looking for last-minute solutions.

Nick of time: Jordi Villà i Freixa, among 
the lucky few to have found a job, says 
the situation is a “mess.”

Stable
situation or 
clear prospects

Left Spain / 
Left science

No clear 
prospects

Didn't reply

Not polled

National Association of Ramón y Cajal 
fellows poll February 2006
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mired in ideology.” His wife of 43 years, Michele Landsberg—whom Lewis 
met and married within the course of a month—is a noted feminist and 
newspaper columnist. His three children and daughter-in-law Naomi 
Klein—author of the anti-globalization manifesto No Logo—are also 
deeply political.

Lewis has 24 honorary doctorates, but never finished college. “He was 
more interested in saving the world quickly,” says Caplan. With the help 
of his small team, Lewis reads incessantly and soaks up information to 
compile his devastating indictments.

On 24 August, for instance, he released a statement comparing the 
monthly cost of the Iraq war—$8 billion, according to the US congressional 
research service—to the same amount the entire world spent on AIDS in 
2005. “Suddenly you have a juxtaposition based on authentic fact which no 
one can answer,” he says. “It vividly creates the scale of human priorities.”

Unlike most diplomats, Lewis goes beyond leaders to meet those who 
are directly grappling with the pandemic. He can engage 12-year-old junior 
farmers or 80-year-old grandmothers with equal ease. In one instance, 
Lewis wore a grass skirt, danced with the locals and later met the First Lady 
of Zambia in the same outfit. “She seemed a little taken aback,” he says.

Lewis speaks “with rather than on behalf of people in developing 
countries,” says Sisonke Msimang, program manager for the Open Society 
Initiative for Southern Africa. Honoring that quality, the group this year 
launched “the Stephen Lewis Fighting Spirit Award,” to be given each year to 
an African woman engaged in battling AIDS. “That meant more to me than 
most things I’ve received in life,” Lewis says. “I was really moved by that.”

The same qualities that make Lewis so popular among those on the 
ground have frequently landed him in trouble with world leaders. After 
he made sharply critical comments about the US government’s emphasis 
on abstinence, the US state department made a formal complaint against 
him, “to hang me from the highest tree,” he says. The government of South 
Africa has also banned Lewis from performing his duties as envoy in that 
country until he apologizes to the health minister.

But Lewis continues to speak against what he sees as “unconscionable 
neglect” and “reckless indifference” to AIDS. “I think the global community 
has responded lamentably,” he says, his voice rising. “We’re fighting for 
human lives, what in God’s name is wrong with these people?”

Lewis’s most recent crusade has been for a UN agency dedicated entirely 
to women. “I have watched the faces of the women young and old, stoic, 
fomidable, loving, courageous, beyond the capacity of words to define, I 
have watched those faces disappear,” he says. “It is unbearable.” 

The existing agency, UNIFEM, has little power and a miniscule budget. 
In February, two days after a UN reform panel was launched with only 3 
women of 15 members, Lewis publicly drew attention to the inequity at a 
Harvard University speech. The panel has since reportedly decided on the 
value of a more powerful women’s agency. If that’s true, says Lewis, “that 
would be the most important thing that has come from me.”

Within the UN, Lewis’s tendency to speak his mind and the 
accompanying attention has made not a few people jealous and 

uncomfortable. His tenure at the UN is set to end in December, 
and he does not expect to be asked to continue. “I won’t have that 
opportunity, I’ve ruffled too many feathers,” he says.

In the meantime, he is teaching at McMaster University, writing 
another book and planning to continue his work independent 

of the UN. “I mean if you’re not struggling for social 
justice and equality,” he asks, “why are you on 
the planet?”

Apoorva Mandavilli, New York

Stephen Lewis
In a roomful of stuffy diplomats, Stephen Lewis stands out for his 
powerful rhetoric and punchy humor. More than once, his habit for 
speaking uncomfortable truths has shamed governments into action.

When Stephen Lewis talks, things happen.
Take, for example, the case of the cytologists. In May, Lewis spoke at the 

International Society for Analytical Cytology’s annual meeting in Quebec 
City. Lewis, who is the UN’s special envoy for HIV/AIDS in Africa, had 
never heard of the group and had to look up ‘cytology’: the study of cells.

Lewis spoke of CD4 machines—which measure the number of CD4 
immune cells and indicate whether someone with AIDS should be 
treated—that are bulky, difficult to use and, at about $50,000 each, vastly 
out of the reach of most of the continent.

He challenged the cytologists to make a machine that is portable and 
easy to use—and inspired a scientist to do exactly that.

J. Paul Robinson, president of the society, and his colleagues worked 
tirelessly for three months, developing a prototype that met Lewis’s 
description—and that could cost as little as $4,000. Their project, dubbed 
‘Cytometry for Life,’ has already attracted $250,000 in unrestricted funds. 

Robinson, who met Lewis for the first time in May, is now one of his 
biggest fans and gives out dozens of copies of Lewis’s book, Race Against 
Time. “[Lewis] is the sort of person that once he sets a challenge to you and 
you look at him, you can’t tear away,” Robinson says.

The son of David Lewis, one of the architects of Canada’s leftist New 
Democratic Party, Lewis himself was a leader in the party. From 1984 
through 1988, he served as Canada’s ambassador to the UN, which he 
says gave him an introduction to the “impenetrable, labyrinthine” ways of 
the agency. He then became deputy executive director of UNICEF from 
1995–1999. In 2001, UN Secretary-General Kofi Annan appointed him in 
the envoy role, the first position of its kind.

“The whole experience of the last five-plus years has been so intensely 
fascinating, depressing, upsetting, hopeful, such a strange coursing 
combination of emotions and responses,” Lewis says.

Although Lewis has dedicated his entire life to social justice, it is only 
recently that he has gained international acclaim. “He frankly was not 
well known outside Canada—where he walks on air, or perhaps even on 
water—but he has become an international figure who beats up national 
governments,” says Gerry Caplan, Lewis’s advisor for 50 years.

At the international AIDS meeting in Toronto, Lewis was ubiquitous, 
here railing against the Bush administration’s policies on condoms, there 
denouncing South Africa’s health minister, and everywhere speaking truths 
few people would dare utter—prompting former President Bill Clinton at 
one point to tell him, “The world owes you a debt.”

Lewis is a powerful speaker, rattling off facts and figures, his voice rising 
and falling and building to an emotional denouement. He is wildly popular, 
his passion, sincerity 
and unexpected sense 
of humor drawing a 
sharp contrast with 
his more cautious 
colleagues. Last year, Time magazine dubbed him one of the world’s 
100 most influential people. And one Internet petition 
nominating him for a Nobel Peace Prize has garnered more 
than 23,000 signatures.

“To me he is the definition of a true leader,” says Paula 
Donovan, who advises Lewis on women’s issues.

Even Lewis’s family is, as he puts it, “totally, totally 
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“We’re fighting for human 
lives, what in God’s name is 
wrong with these people?” 



Andreu Mas-Colell
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22 Aug  US 
scientists place 
the genetic 
blueprints of 
more than 650 
flu viruses 
into a public 
database, in an 
attempt to boost research and set an 
example for other nations. Two days 
later, 70 leading bird flu scientists 
sign an agreement to share their 
data. 

24 Aug  The US 
Food and Drug 
Administration rules 
to allow women 18 
and older to buy 
Plan B without a 
prescription.

25 Aug  Neuroscientist Charles 
Nemeroff announces he will resign 
as editor of the journal Neuro-
psychopharmacology when his 
term ends in December, following 
controversy over his financial 
conflicts of interest (Nat. Med. 12, 
986–987; 2006). 

28 Aug  US researchers launch a 
flu chip that can within hours 

identify the genetic 
signature of 
flu strains 
(J. Clin. 
Microbiol. 44, 
2863-2871; 

2006). 

29 Aug  The FDA announces plans 
to more closely examine issues 
of informed consent for research 
during clinical emergencies. 

29 Aug  The state of Massachusetts 
adopts rules for stem 
cell research that 
could impose criminal 
penalties for certain 
research activities. 
The next day, state 
legislators move to 
reverse the restrictions.

31 Aug  Researchers from the US 
National Cancer Institute announce 
that they have for the first time 
successfully used gene therapy to 
treat two individuals with advanced 
skin cancer (Science 10.1126/
science.1129003).
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4 Sep  A group of 65 international 
AIDS experts, including Nobel 
Laureate David Baltimore, call for 
the resignation of South Africa’s 
health minister Manto Tshabalala-
Msimang. The minister has 
questioned the link between HIV 
and AIDS, and advocated the use 
of lemon juice and beetroots for 
treating the disease (Nat. Med. 12, 
6; 2006, Nat. Med. 11, 6; 2005). 

4 Sep  China admits it hasn’t shared 
bird flu samples taken from poultry 

since 2004, though 
it has handed over 
laboratory tests 
to international 
agencies.

5 Sep  Mark McClellan, 
head of the US Centers 
for Medicare & Medicaid 
Services, and chief of 
the FDA from 2002 to 
2004, announces his 
resignation. 

5 Sep  The risk for 
autism rises with the 
age of the father: children born to 
dads in their fifties have nine times 
the risk of developing the disease 
compared with those whose fathers 

are in their 
twenties, 
researchers say 
(Arch. Gen. 
Psychiatry 63, 
1026–1032; 
2006). 

5 Sep  The FDA announces plans 
to regulate a group of diagnostic 
tests that are expected to help tailor 
medical treatments. (Nat. Med. 11, 
584; 2005).

6 Sep  Cancer death rates in 
the US continue to decline, 
but there is a surprising 
increase in cases of thyroid 
cancer, according to the 
Annual Report to the 

Nation on the Status of Cancer. 

7 Sep  Johns Hopkins 
researchers crack the genetic 
code of breast and colon 
tumors, marking the first time 
the genome of a human cancer 
has been mapped (Science doi: 
10.1126/science.1133427).

31 Aug  Marburg 
disease, which killed 
at least 125 people in 
the Congo from 1998 
to 2000, originated in 
the caves where miners 
worked and possibly 
from the bats that live 
there, researchers say 
(N. Engl. J. Med. 355, 909–919; 
2006). 

1 Sep  The US National Institutes 
of Health says it is considering 
shortening investigator RO1 grant 

applications 
to 15 pages 
with no 
appendices—
a drastic 
reduction 
from the 
current 25 
pages and 

unlimited appendices. 

1 Sep  A new method for 
statistically analyzing results 
of clinical trials allows all trial 
participants to receive the drug 
being tested, comparing the results 
with those from individuals who got 
a different drug in a previous study, 
statisticians at St. Jude Children’s 
Research Hospital say (Stat. Med. 
doi: 10.1002/sim.2635). 

2 Sep  The European 
Research Council 
chooses two 
successive leaders 
for the agency. 
Biochemist Ernst-
Ludwig Winnacker 
will take the helm 
of the agency until July 
2009, halfway through 
the five-year term, 
and economist Andreu 
Mas-Colell will lead 
through 2011. 

4 Sep  Immunizing 
every 12-year-old 
girl in the UK with a 
cervical cancer 
vaccine would 
cut the number of 
deaths from the 
disease by more 
than 75%, the 
vaccine’s maker 
GlaxoSmithKline says. 



8 Sep  US scientists are 
often reluctant to fully 
disclose their financial 
interests to potential 
clinical research 
participants, and 
would instead prefer 
to use phrases such as “substantial 
investment,” according to a study 
in The Journal of Law, Medicine & 
Ethics. 

8 Sep  An individual in an 
unresponsive, vegetative state shows 

the same brain activity in 
response to commands 
as that seen in healthy 
people, scientists report. 
The findings have 
implications for the 
care of those in comas 

(Science 313, 1402; 
2006).

8 Sep  The prevalence of diabetes in 
the US is expected to double by 

2050, when an estimated 
12%, or 48.3 million, 
of the population will 
have the disease, the US 
Centers for Disease Control 
and Prevention predicts 
(Diabetes Care 29, 2114–

2116; 2006). 

8 Sep  The FDA fines 
the American Red Cross 
$4.2 million for failing 
to meet blood safety laws 
by not asking appropriate 
donor screening questions 
and not following 
manufacturer test protocols. 

9 Sep  Somalia, Ethiopia and 
Kenya join forces in the largest 
synchronized polio vaccination 
campaign ever, vaccinating nearly 3 
million children over three days. 

10 Sep  Prompted by the loss since 
2004 of more than a dozen high-
profile leaders at the US Centers 
for Disease Control and Prevention, 
five of the agency’s six former 
directors write a letter expressing 
their concern to director Julie 
Gerberding. 

11 Sep  Health experts say a highly 
drug-resistant tuberculosis strain 
that has killed 53 people in South 
Africa is spreading and may fuel the 
country’s AIDS crisis. 

12 Sep  Vioxx 
increases kidney 
and heart risks 
more than other 
Cox-2 inhibitors, 
according to two 
review papers. 
But like Vioxx, 
diclofenac, a 
popular pain 
reliever that has been sold for more 
than 30 years, also increases the 
risk of heart attack and stroke, one 
study says. (JAMA doi:10.1001/
jama.296.13.jrv60015, JAMA 
doi:10.1001/jama.296.13.
jrv60011). 

12 Sep  Restricted air travel after 
the events of 11 September 2001 

delayed the 
onset of the 
2001– 2002 
flu season 
in the US 
by about 
two weeks, 
suggesting that 
limiting flights 
could buy time 

during a flu pandemic,  scientists 
report (PLoS Med. 3, e401; 2006). 

12 Sep  Gulf war 
syndrome does not exist 
and the unexplained 

symptoms afflicting 
thousands of Persian 

Gulf war veterans 
do not constitute 

a single illness, 
according 
to a report 

sponsored by the 
Veterans Affairs.

13 Sep  Doctors may 
be prescribing the 
wrong dose of a drug 
for children because 

pediatric drug data is often not 
published: data from only 113 of 
253 studies conducted between 
1998 and 2004 were published, say 
US researchers (JAMA 296:1266–
1273; 2006).

14 Sep  The Bill & Melinda Gates 
Foundation awards four grants 
totaling $68.2 million to develop 
vaccines and drugs for neglected 
tropical diseases such as hookworm, 
and to support a new medical 
journal devoted to these diseases.

15 Sep  A woman is fit with the first 
true bionic arm, made by the 
Rehabilitation 
Institute of 
Chicago, which 
she can move like a 
real limb by thinking. Unlike 
the early prototype fitted 
four years ago to a double 
amputee, this prosthesis 
allows amputees to bend 
their elbows and open and close 
their hands at the same time. 

18 Sep  The 2006 Albert Lasker 
Medical Research Awards, the 
so-called ‘American Nobels,’ are 
awarded to Jack Szostak, Carol 
Greider and Elizabeth Blackburn 
for their discovery of the enzyme 
telomerase; to Aaron Beck for the 
development of cognitive therapy 
and to cell biologist Joseph Gall for 
lifetime achievement in the field of 
chromosome structure and function 
(Nat. Med. 12, 1129–1145; 2006).

18 Sep  Women scientists are being 
kept out of high-level science, math 
and engineering jobs only because 
of bias—including lower paychecks, 
slower promotion and fewer 
leadership positions—says a report 
from the US National Academies. 

19 Sep  Brazil, Chile, France, Norway 
and the UK pledge to impose an 
airline ticket tax to fund HIV/AIDS 

drugs and 
programs. Five 
other countries, 

including 
India, are also 
considering the 
tax. 

19 Sep  One year 
after the US National 
Institutes of Health 
revised its 13 Pioneer 
Awards to include 
more women (Nat. 
Med. 11, 912; 
2005), the number 
of women recipients 
drops to four from six last year. 

21 Sep  The US Centers for Disease 
Control and Prevention recommends 
routine HIV tests for everyone ages 
13 to 64, a move that has sparked 
protests from AIDS advocacy groups 
and privacy advocates (Nat. Med. 12, 
866; 2006).
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In 1999 Josiah Sutton, then 16 years old, was 
sentenced to 25 years in prison for rape. The 
evidence seemed airtight: the victim had 
spotted Sutton walking down a Houston street 
five days after her attack, and crime lab analysis 
from Houston’s police department showed his 
DNA was an exact match with semen from 
the crime. The DNA evidence, in particular, 
was convincing—the analyst testified that the 
probability of the match being a result of chance 
was 1 in 694,000. But it was wrong.

Four and a half years after Sutton was sent 
to prison, William Thompson, professor of 
criminology at the University of California in 
Irvine, and newspaper reporters investigated 
hundreds of instances of sloppy laboratory work 
at Houston’s Harris County crime lab.

Thompson calculated that the probability 
of Sutton’s DNA matching the vaginal samples 
had been grossly exaggerated—one in eight black 
men would have had a similar match, he found. 
After an external audit produced a scathing 
report, the county shut down the lab and retested 
DNA evidence in nearly 400 cases. In March 2003 
the lab found that a semen stain found in the 
car did not match Sutton’s DNA, and Sutton was 
exonerated.

The incident, though shocking, is just a small 
part of a systemic problem, says Thompson. 
“Part of the problem in Harris County was 
indeed the lab,” he says, “but a big part of the 
problem was the failure of the legal system to 
detect how atrociously bad and misleading the 
lab work was.”

DNA testing is considered the gold standard 
for forensic testing and an invaluable tool for the 
criminal justice community, who have relied on 
it since the mid-1980s. Nuclear DNA analysis of 
saliva, skin tissue, blood, hair and semen provide 
the strongest matches and are used most often. 
Newer techniques, such as mitochondrial DNA 
testing, are also being used.

“In many instances DNA is the make or break 
evidence,” says Frederick Bieber, a geneticist at 
Harvard Medical School.

The evidence is often valid and has led to 
thousands of convictions in cases of rape, 
murder and other violent crimes. But in recent 
years, there have also been dozens of examples of 
mistakes that have sent innocent people to prison, 
or allowed the guilty to go free. The Innocence 
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Project, a New York-based nonprofit legal clinic 
and criminal justice resource center, alone has 
used DNA tests to exonerate 184 people who 
had been wrongly convicted. Erroneous DNA 
evidence was involved in 3 of those convictions.

“The value of DNA to identify people is 
beyond question,” says Stephen Saloom, the 
project’s policy director. “Human error is what 
can confound DNA testing results.”

Flimsy evidence
Labs need only a few human cells to produce 
a DNA profile using an extremely sensitive 
polymerase chain reaction. Analysts use the 
method to compare the DNA at 13 genomic sites 
with a crime scene sample.

The odds that two unrelated individuals have 
the same 13-locus DNA profile are about one 
in one trillion. The odds—statistical estimates 
based on known allele frequencies—increase 
with fewer markers.

The most common mistakes are inadvertent: 
samples can be accidentally switched or 
mislabeled, tainted by an analyst’s DNA or 
mistakenly combined with DNA from another 
sample.

And in most of those cases, analysts catch the 
mistake in time. But not always.

In 2003, for instance, an analyst at the North 

Carolina State Bureau of Investigation mislabeled 
samples from a murder victim and the suspect, 
her daughter. The mistake led the analyst to 
conclude that DNA from the bloodstain on the 
mother’s bed matched the daughter’s DNA. A 
defense attorney challenged the evidence, and a 
new test in 2005 brought the error to light.

Some analysts have been caught taking 
shortcuts, disregarding quality assurance 
standards. US Federal Bureau of Investigation 
(FBI) analyst Jacqueline Blake did not run 
controls in 90 cases she analyzed from 2000 to 
2002. Sarah Blair, an analyst at the Maryland-
based Orchid-Cellmark, the nation’s largest 
private DNA lab, falsified data in 11 of the 27 
cases she handled in 2004 for the Los Angeles 
Police Department, including the evidence for a 
triple murder. When controls were contaminated 
with DNA, Blair substituted ‘clean’ controls from 
other cases and changed computer files instead 
of reanalyzing the samples.

Sloppy DNA tests can go undetected for 
any number of reasons. Laboratories might 
not strictly enforce testing standards. Or, as 
happened in Houston and at the FBI, judges and 
lawyers accept the analysts’ conclusions without 
question.

“I tend to see very good scientific work in 
jurisdictions where the work is actively scrutinized 
by competent people,” says Thompson. In states 
such as Texas, the government is not required to 
turn over information as readily as in Illinois or 
Ohio. “Where there are legal barriers to scrutiny 
of the science, so labs can in effect be doing secret 
science, those tend to be the places where we see 
problems,” Thompson says.

False links
Those mistakes could potentially have far-
reaching implications if erroneous DNA profiles 
are entered into a database. The FBI’s Combined 
DNA Index System, or CODIS, allows local, state 
and federal crime labs to exchange and compare 
electronic DNA profiles, enabling them to link 
crimes to convicted offenders.

Despite the many instances of errors, few 
of the database’s 3.5 million profiles have ever 
been removed or changed. After the fiasco at 
the FBI lab, the agency pulled 29 profiles from 
the database. More recently, after a Sacramento 
lab supervisor discovered that an analyst had 
misinterpreted DNA test results and entered 
the wrong profile into California’s database, the 
lab had to review 69 other DNA profiles that the 
analyst had uploaded.

Those cases did not finger the wrong person 
for a crime. But there have been instances where 
the database has mistakenly linked a suspect to 
an unsolved crime or cold case.

In 2002, for instance, Michigan state’s crime 
lab found DNA from two men on the clothing 

Crime and punishment

DNA is often the most incriminating evidence in a courtroom, 
but sloppy analysis has sent dozens of innocent people to prison. 
Alisa Opar reports on the efforts to lock down error-free tests.
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Science of trouble: The criminal justice 
community is increasingly relying on DNA tests.
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of a victim murdered in 1969. The database 
produced two hits: Gary Leiterman and John 
Ruelas. Leiterman was charged and convicted in 
2005 of the murder. But Ruelas was only four 
years old when the crime occurred and was living 
in a different town. The prosecutor explained 
Ruelas’ DNA as a nose bleed that got on the 
victim’s hand.

But there could be a simpler explanation for 
the baffling results: the lab was processing DNA 
samples from Leiterman and Ruelas on the same 
day as the samples from the old murder.

“Knowing how it is that DNA transfer can 
occur, knowing how little material needs to be 
transferred,” the defense’s DNA expert, Dan 
Krane, told jurors during the trial, “it certainly 
seems to be a very improbable coincidence to me 
that contamination did not occur.”

Most mistakes in recent years have come 
from uncertified labs—which then apply for 
accreditation after blunders are publicized. 
After the incident at the Houston crime lab, for 
example, Texas ruled that only evidence from 
accredited forensic labs could be used in courts. 
New York and Oklahoma are the only two other 
states that require forensic crime labs to be 
certified.

In 1998, the FBI issued standards for DNA labs 
that use the national database or the database’s 
software or receive federal funding. Labs 
must show in annual audits that they meet 17 
minimum standards for DNA analysis, several 
of which specifically address contamination. In 
2004, a new federal law required that those labs 
also become accredited.

As of 31 October, labs must adhere to the 

agency’s minimum 
standards, including 
periodic audits and 
external proficiency 
testing for analysts 
every six months.

“ L a b o r a t o r i e s 
have got to satisfy 
us that all of the 
procedures they use 
will protect evidence 
from loss, cross-

transfer contamination and deleterious 
change,” says Ralph Keaton, executive director 
of the American Society of Crime Laboratory 
Directors/Laboratory Accreditation Board, in 
North Carolina.

The government gave labs a two-year window 
to become accredited. Of the approximately 180 
DNA crime labs in the US, 177 are accredited, 
and the few that aren’t are working to be so by 
the deadline, says Keaton.

The accreditation board and FBI both 
recommend blind proficiency testing—where 
analysts do not know that they’re being tested—
but do not require it. In 2003, a National Institute 
of Justice scientific advisory board considered 
blind testing, but decided it would be too 
expensive and time consuming.

Accreditation is unlikely to resolve all 
the problems with DNA testing, however. 
“Accreditation is a good thing because it will pick 
up egregious failures like what was happening 
in Houston,” says Thompson. “But the fact that 
you’re accredited doesn’t mean that you can’t 
make a mistake and it doesn’t mean that you 
can’t follow dangerously sloppy procedures.”

Human error
Given that the biggest cause of mistakes is 
human error, training law enforcement officials 
in analyzing the tests is also crucial. The federal 
government has dedicated $1 billion from 2003 
to 2008 to train analysts, educate the criminal 
justice community and enhance DNA databases. 
A main goal of the initiative is to clean up the 
backlog of samples waiting to be analyzed and 
entered into databases.

In the 1990s judges in every jurisdiction were 
given the role of ‘gatekeepers,’ responsible for 
ensuring that the evidence presented is suitable.

“That paradigm shift from the judge as 
a passive conduit of scientific acceptance 
to an active gatekeeper of the fitness of the 
evidence made all judges consumers of science 
in a way they never expected,” says Franklin 
Zweig, president of the Advanced Science and 
Technology Adjudication Resource Center in 
Washington, DC, which provides judges with 
basic science education. “Most [judges] have no 
scientific or technical background,” Zweig says.

The center, a consortium of state and federal 
courts, has thus far trained 50 judges from 
Ohio and Maryland in a 120-hour basic science 
program. The center is legally required over the 
next two years to recruit and train an additional 
200 state and federal judges nationwide. Those 
‘resource’ judges will continue overseeing cases, 
and will help other judges with less experience.

Lawyers are also becoming more DNA savvy. 
Public defenders’ offices in Los Angeles County 
and Chicago’s Cook County now have a cadre of 
lawyers that do only DNA casework.

The Cook County State’s Attorney’s Office 
went one better, in 2004 hiring a fulltime DNA 
resource specialist. Kara Stefanson advises 
lawyers on DNA evidence, assists in locating 
crime-scene evidence, evaluates what should 
be done in cold cases and post-conviction 
cases, and decides when forensic evidence 
should be retested.

“My role primarily is to make sure that the 
person who’s responsible for presenting [DNA 
evidence] in court, or cross examining if it’s being 
presented by the other side, that they understand 
the capabilities of DNA,” Stefanson says.

Stefanson also teaches a four-day course 
for attorneys on DNA analysis in criminal 
investigations at Northwestern University.

These efforts are already long overdue. DNA 
databases are growing quickly and being used to 
cast a wider net than was originally expected. In 
the UK, any suspect can be asked for a sample, 
and the government recently began entering 
DNA found at crime scenes into databases and 
searching for family members of suspects. The 
US has had stricter rules, but some states are 
considering familial searching.

Cases like those of Sutton’s may give pause to 
this widening of DNA’s use in law enforcement. 
But despite these caveats, experts say, DNA 
tests are still the best forensic evidence and an 
invaluable tool for law enforcement.

“Any time you deal with human beings, there 
are mistakes,” Keaton says. “There is no program 
or process that will eliminate human errors. 
What we hope to do is have a process in place 
so that we can catch them when they are made.”

Alisa Opar is an intern at Nature Medicine.
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Not guilty: Four years after he was sent to prison, fresh DNA tests, like those 
seen above (inset), exonerated Josiah Sutton.
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