
T
he first time Christine Mummery 
encountered a human heart, she didn’t 
like what she saw. The vessels were 
brittle with atherosclerosis and the 

tissue was mottled like a bruise. But the big-
gest shock was that this diseased heart looked 
so different from that of a healthy mouse. How 
could she expect the stem-cell therapy she’d 
been testing on rodents to work in this alien-
looking organ? 

This is the type of thinking that led Mum-
mery, a stem-cell scientist, to move to a hospital 
in May this year. In the six years since she saw 
the heart, she had become convinced that closer 
ties to clinicians and better access to human 
samples would make her research more appli-
cable to patients. So she packed up her lab at the 
Hubrecht Institute in Utrecht, the Netherlands, 
and relocated to Leiden University Medical 
Center. “I thought we’d be better off in a clini-
cal environment,” she says. “It’s so much easier 
if you can speak to clinicians over lunch.”

Viviane Tabar also talks medicine at the 
table. A practicing neurosurgeon at Memorial 
Sloan-Kettering Cancer Center in New York, 
she spends two to three days a week caring for 
patients with brain tumours. But she thinks 
that surgery and the other tools that she has to 
help them aren’t enough, so she is investigating 
the cells that might make brain therapies of the 
future. “The patient’s perspective is often dif-
ferent from what a scientist might think,” Tabar 
says. “They want to know what a technology 
can do for them on a very practical basis. So 
you learn to think much more pragmatically 
and to ask: would this really be helpful?”

Both Mummery and Tabar have veered from 
conventional career paths in hopes of making 
stem cells more useful therapeutically. They 
work in different countries and on different dis-
eases. Mummery is well-established and Tabar 
is still early in her career. Yet both believe that 

the best way to ensure that stem-cell therapies 
are ‘translated’ into patients is to be as close as 
possible to the patients themselves. “Some sci-
entists could really benefit from just one or two 
days in the clinic,” says Tabar. 

Patients haven’t always been the strong-
est focus for stem-cell researchers. Getting 
enough of the right cells to transplant was seen 
as the biggest stumbling block. That is chang-
ing with the derivation of human embryonic 
stem-cell lines, along with new techniques to 
make induced pluripotent stem (iPS) cells from 
patient skin biopsies. Researchers can now gen-
erate potentially limitless supplies of cells and 
use improved methods to grow them into the 
specialized types they want. The possibilities 
of human trials are edging nearer, and another 
problem is moving into focus: healing poten-
tial depends not just on the cells going into a 
patient, but on what they’ll encounter inside. 

Transplanted cells will be going into dis-
eased bodies, says Marie Csete, scientific direc-
tor of the California Institute for Regenerative 
Medicine (CIRM) in San Francisco, and it is 
the body as much as the cells that needs to 

be studied if researchers hope to “predict cell 
behaviour when we put them into a distinctly 
pathological environment”. But few people are 
well versed with both stem cells and patients. 
“We’ve had a crisis in embodying someone who 
really understands clinical medicine and who 
really understands basic science in one person,” 
says Csete. There is no question that the field 
needs more people like Mummery and Tabar to 
chart a course between an interesting concept 
and ready-to-test therapy, says Fred Gage, who 
studies neural stem cells at the Salk Institute for 
Biological Studies in San Diego, California.

Mummery conveys a sense of purpose. She 
is tall, sometimes wears her short hair spiked 
up, and her speech and movements are brisk. 
She trained as a physicist at the University of 
Nottingham, UK, and when Mummery later 
moved into biology she thought that its prac-
titioners should “measure something rather 
than just look”. 

Mummery’s quantitative approach has shown 
that, in some cases, stem-cell therapy may not 
live up to its initial promise even in animals. As a 
postdoc at the Hubrecht Institute she developed 

Cell therapies are as much about the patients as they are about 
the cells. Monya Baker meets two stem-cell scientists who have 
decided to put people first. 
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culturing techniques that induce embryonic 
stem cells to generate plentiful cardiomyocytes, 
the muscle cells that power the heart. But her 
later work has highlighted how difficult it could 
be to use these cells therapeutically. 

A common way to track cells transplanted 
into a mouse, for example, is to engineer them 
to express a green fluorescent protein and then 
look for the tell-tale signal. But Mummery dis-
covered that scar tissue within the heart also 
emits green fluorescence under certain condi-
tions, and posited that at least some transplan-
tation studies were mistaking scar tissue for 
successful engraftment1. She has also shown 
that cell-therapy results can be frustratingly 
short-lived. Other researchers showed that one 
month after derived cardiomyocytes are trans-
fused into injured mouse hearts, the hearts 
pump significantly more blood2. Mummery 
showed that the effects disappear after three 
months3. “What her work has uncovered is 
that we need to pay attention to graft survival, 
appropriate alignment, and integration,” says 
Ken Chien, a cardiologist and stem-cell biolo-
gist at Massachusetts General Hospital, Boston, 
who has collaborated with Mummery.

Around the time she glimpsed her first 
human heart in 2002, Mummery began to 
question the relevance of her work to humans. 
She realized that the way her lab was simulating 
heart attacks in healthy mice was a poor mimic 
for the real thing. As soon as a heart attack 
is diagnosed, heart surgeons work quickly to 
place stents in blocked vessels, opening them 
up again to allow oxygenated blood to perfuse 
the tissue. In mice, Mummery’s group tied off 
blood vessels permanently (partly to comply 
with animal husbandry laws), making for 

simpler, cleaner wounds. She recalls her 
discouragement: “You’re already a year and 
hundreds of mice down the line, and the car-
diologist would say ‘that’s not really it’.”

Mummery was also becoming aware that 
clinicians are less concerned about the heart 
attack itself, and more about the ensuing heart 
failure. “I felt we needed to know more about 
the most relevant clinical problems,” she says. 
She received recruitment offers from various 
institutions, including Harvard University. But 
in August 2007, she was offered the position at 
the hospital in Leiden — and 
she took it. 

Converging paths 
Whereas Mummery has gone 
from basic research to medi-
cine, Tabar has been diverted 
from medicine to the lab. In 
1995, as a third-year neuro-
surgery resident at Memorial Sloan-Ketter-
ing, she found herself intrigued by a talk given 
by Ron McKay from the National Institute of 
Neurological Disorders and Stroke in Bethesda, 
Maryland, describing evidence for neural stem 
cells. “I had been taught that the brain is a post-
mitotic organ; that everything dies and nothing 
regenerates,” she says. “And his work was saying 
‘maybe not’.” Her clinical programme required 
a year of research, and she went to McKay’s lab 
to study how to coax embryonic stem cells into 
forming dopaminergic neurons, the kind that 
die in Parkinson’s disease. 

Tabar finished her medical training and in 
2002 she joined the medical faculty at Memo-
rial Sloan-Kettering, where she specializes in 
brain cancers. But while seeing patients, she 

also took a postdoctoral fellowship in the 
laboratory of her husband, stem-cell biologist 
Lorenz Studer. The two had met collaborat-
ing on experiments in McKay’s lab, and when 
Tabar went to complete her training, Studer 
established a lab at Sloan-Kettering studying 
how embryonic stem cells can create different 
sorts of neural cells in culture. Tabar wanted to 
develop animal models to test whether neurons 
differentiated from embryonic stem cells could 
restore function, and she wanted her own lab to 
do so. She established this in 2005. 

Researchers sometimes worry that clinicians 
will rush to act on preliminary results: “Some 
clinicians want to try an idea tomorrow, rather 
than the day after,” Mummery says. But Tabar 
says the opposite can be true: being a physician 
sometimes makes even the best research pub-
lications seem less exciting because they will 
rarely make a concrete difference in a patient’s 
life. McKay recalls visiting Tabar’s lab in New 
York, and her questioning the treatment impli-

cations of a recent paper on 
glioblastoma. “Within five 
minutes, we were in another 
room, looking at patient 
records, talking about spe-
cific cases.” It is precisely 
this “ability to dance on 
both sides of the aisle” that 
makes people like Tabar 

able to ferret out the valuable experimental 
approaches, he says.

Some of Tabar and Studer’s most recent 
work has addressed a pressing question: how 
closely cell transplants into the brain must be 
immunologically matched to the recipient. It 
has not been clear how much tissue rejection 
and inflammation could present a problem, 
because brain tissue is better protected from 
immune attack than that of other organs. 

In a paper published this year, Tabar and 
Studer tackled this question in a mouse model 
of Parkinson’s disease4. Drawing on the exper-
tise of colleagues at the RIKEN Center for 
Developmental Biology in Kobe, Japan, they 
used therapeutic cloning to create embryonic 
stem-cell lines from 24 mice, differentiated 

Christine Mummery (opposite) works with cells for heart repair; Vivian Tabar (above left, with 
research technician Jayanthi Menon) studies cell therapy in the brain.

“It’s so much easier 
if you can speak to 
clinicians over lunch.”
 — Christine Mummery 
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these into dopamine-producing neurons, and 
transplanted them back into the animals. Mice 
that received cell transplants derived from their 
own cells improved; mice that received cells 
derived from other mice did not. The foreign 
transplants seemed to trigger an immune 
response allowing only a few cells to survive, 
suggesting that human cell transplants would 
need to be closely matched immunologically 
and perhaps even derived from the patients 
themselves.

The results highlighted the difficulties with 
such therapies, but it was the paper’s success 
that made headlines: it was the first time that 
cells made by therapeutic cloning were used to 
treat exactly the same animal from which they 
were derived. Tabar says it is difficult to gain 
recognition for the “unglamorous” work neces-
sary to move from proof-of-principle research 
to a clinical application. “You could perhaps 
come up with a paradigm that works beautifully 
in animals in the lab and that puts together all 
these biological concepts,” she says. “You can get 
it published, but bringing it to the patient will 
require a lot of mining through the details.” 

The hard way
Academia does not tend to reward this type of 
detailed investigation; recognition is based on 
experimental ‘firsts’ and high-profile publica-
tions. If a scientist-clinician is not generating 
a stream of prestigious papers, then pressure 
increases to see patients, the activity that, after 
all, generates revenue for a physician’s insti-
tution. Does Tabar ever consider how much 
simpler her life would be if she switched to all 
clinical or all scientific work? “Every day,” she 
responds, laughing. But, she adds, she cannot 
imagine giving up either pursuit.

Tabar is now studying how cell replacement 
might help patients whose brains have been 
damaged by radiation therapy, as they would 
be after treatment for a brain 
tumour. Her lab administers 
various radiation regimes to 
rats, and then supplies cells 
— derived from embryonic 
stem cells — at various stages 
of differentiation and at various 
time points, trying to find the 
best combinations. She insists 
on measuring any benefits of 
these treatments using behav-
ioural tests, rather than tissue 
integrity alone. “It is the clinical 
problem that I want to address 
rather than the simple histo-
logical or radiographic repair 
of the brain.”

Stem-cell researchers are 
not alone in finding clinical 
research challenging: scientists 

in almost every biomedical discipline are 
struggling to translate basic results into ones 
that can benefit patients. Stem-cell research-
ers are under particular pressure though. They 
must justify the massive investment made in 
them by funding agencies, philanthropies, and 
patients, such as the US$3 billion of California 
taxpayer’s money distributed by the CIRM. 

Getting cell therapies to patients is also 
daunting because there is no established path 
to clinical approval. No treatments based on 
pluripotent stem cells have been approved for 
testing in humans, and earlier this year the US 
Food and Drug Administration halted plans 
by Californian biotech company Geron for 
the first trial in human patients of cells derived 
from embryonic stem cells. The risks for such 
therapies are almost impossible to assess, but 
the worry is that even a differentiated cell prod-
uct could be unpredictable when administered 
to a patient, and might proliferate or transform 
into unwanted tissues. 

Csete says that the best approach to trans-
lational research is funding collaborations 
or facilitating other practices that bring dis-

ease experts, clinicians and 
cell researchers together. The 
CIRM plans to announce sev-
eral large, multi-year grants for 
such ‘disease teams’ later this 
year and has already funded 
just under two dozen ‘plan-
ning grants’ at around $50,000 
apiece to help collaborators at 
different institutions hammer 
out proposals.

The collaborative strategy 
seems to be working for Mum-
mery, whose lab building is 
adjacent to the hospital at Lei-
den. There, she has access to 
fetal and adult human tissue 
and this has enabled her to try 
a new line of research: compar-
ing human and mouse cardiac 

cells. She had good collaborations in hospitals 
before, she says, but people seem more willing 
to help colleagues within a hospital than at an 
unrelated institution. Mummery also benefits 
from the clinicians’ established procedures 
for gathering informed consent for tissue 
collection. 

Mummery is using the human samples 
to work out which molecular markers are 
expressed when and where in developing 
hearts, and she has already found that rodents 
can sometimes lead scientists astray. In the 
mouse embryo, cardiac cells express distinct 
markers depending on whether they will form 
the atrial chambers that receive blood or the 
ventricular chambers that pump it out. But 
when Mummery’s team probed human fetal 
tissue, they found that human ventricular 
cells — the type that weaken in heart failure 
and that cell therapy might replace — actually 
express the markers used to identify mouse 
atrial cells. “That made me realize that we 
are trying to make heart cells from human 
embryonic stem cells without really knowing 
what the cells are.” 

Even as she has moved closer to the clinicians 
who could do cell transplants, Mummery now 
feels that the timelines for those transplants are 
lengthening. She no longer thinks that pursu-
ing cell transplants is the most productive use 
of her time. Instead, she is using them to screen 
for drugs that can change how the cells beat 
in vitro, in order to understand the cause and 
control of cardiac arrhythmias. 

The patients are just next door, but Mum-
mery is a bit less intent on putting cells into 
them. For now, she’s decided, there is plenty 
that the cells can teach her in a dish. ■

Monya Baker is the editor of Nature Reports 
Stem Cells.
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“We’ve had a crisis 
finding someone 
who understands 
clinical medicine 
and basic science.”

— Marie Csete

Viviane Tabar (facing right, centre of picture) says treating patients helps her to ask research 
questions that are relevant to therapy. 
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