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B Y  S A R A  R E A R D O N  &  D A V I D  C Y R A N O S K I

 “It’s awesome, it’s amazing, I’m thrilled, 
I’ve been waiting for this,” says Jeanne 
Loring, a stem-cell biologist at the 

Scripps Research Institute in La Jolla, Califor-
nia. She is one of several researchers around 
the world to welcome the news that a Japanese 
woman with visual impairment had become 
the first person to receive a therapy derived 
from stem cells known as induced pluripotent 
stem (iPS) cells. 

A lot rides on this trial. If the procedure 

proves safe, it could soften the stance of 
regulatory bodies in other nations towards 
human trials of iPS cells, and it could pave the 
way for treatments for other conditions, such as 
Parkinson’s disease and diabetes. It could also 
cement Japan, recently plagued by a stem-cell 
scandal, as a frontrunner in iPS-cell research.

Pioneered in 2006 by Shinya Yamanaka, now 
director of the Center for iPS Cell Research 
and Applications at Kyoto University, iPS cells 
are created by inserting certain genes into the 
DNA of adult cells to reprogram the cells back 
to an embryonic-like state. The cells can then 

be turned into almost any tissue type, much as 
embryonic stem cells can. But because iPS cells 
can be derived from a patient’s own tissue, the 
hope is that they will dodge some of the con-
troversial aspects and safety concerns of those 
derived from embryos.

In 2012, Yamanaka received a Nobel prize for 
his work, and the field has now matured, with 
teams across the world champing at the bit to 
test therapies based on iPS cells in people. Lor-
ing, for example, uses the cells to create dopa-
mine-producing neurons as a potential therapy 
for Parkinson’s disease, and says that she will 
start clinical trials as soon as the US Food and 
Drug Administration (FDA) gives the go-ahead. 

Still, tissues made from iPS cells carry their 
own concerns, and that had stopped any coun-
try from approving them for a clinical trial. 
The body’s immune system could attack them, 
or they might contain some cells that are still 
in the pluripotent state and cause cancerous 
growths — although Loring points out that this 
has not happened with human trials of thera-
pies based on embryonic stem cells, for which 
the same concerns would apply.

A GREEN LIGHT
In July 2013, however, Japan’s regulatory 
authorities gave the go-ahead for a team led 
by ophthalmologist Masayo Takahashi at the 
RIKEN Center for Developmental Biology 
(CDB) in Kobe to collect cells to be used in a 
clinical iPS-cell pilot study. 

Her team took skin cells from the first 
patient, a woman in her seventies who had 
retinal damage owing to a condition known 
as age-related macular degeneration. The 
researchers then reprogrammed the skin cells 
into iPS cells and coaxed the unspecialized 
cells into becoming retinal tissue. On 8 Sep-
tember, Takahashi provided evidence that 
those cells were genetically stable and safe, a 
prerequisite for them to be transplanted into 
the eye. The procedure took place four days 
later, and RIKEN has reported that the patient 
experienced no serious side effects. 

In this instance, the woman’s vision is 
unlikely to improve. However, researchers 
around the world are watching to see whether 
the cells stop the retina from deteriorating 
further and whether any side effects develop. 
Should the woman experience serious conse-
quences, iPS-cell research could be set back 
years, much as gene therapy was in 1999 when 
a patient died in a trial that attempted to use 

R E G E N E R AT I V E  M E D I C I N E

Japan stem-cell 
trial stirs envy
Researchers elsewhere can’t wait to test iPS cells in humans.

Masayo Takahashi is the first to implant tissue derived from induced pluripotent stem cells into a person.
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B Y  E L I Z A B E T H  G I B N E Y

There is no easy way to alight on a 
4-kilometre-long, rubber-duck-
shaped ice ball that is spinning as it flies 

through the outer Solar System. But scientists 
working on the European Space Agency’s 
Rosetta mission have selected a spot on the 
‘head’ of the comet, called 67P/Churyumov-
Gerasimenko, that they think will give them 
the best chance for gently landing Philae, a 
washing-machine-sized robotic probe.

Planned for 11 November, the first soft 
landing ever attempted on a comet is fraught 
with risk. When researchers still thought 
that the object had a regular, potato-like 
shape, they estimated the landing’s chance 
of success at 70–75%. Now that the Rosetta 
orbiter has taken a closer look and revealed 
the curious shape, the odds are lower. Mark 
McCaughrean, a senior science adviser at 
the European Space Agency (ESA) directo-
rate of science and robotic exploration in 
Noordwijk, the Netherlands, puts them at 
roughly “fifty–fifty”.

The mission scientists were unanimous in 
their choice of landing spot — a 1-square-
kilometre patch known as site J — from a 
shortlist of five (see ‘Destination comet’). 

Philae lead scientist Jean-Pierre Bibring of 
the University of Paris-South in Orsay says 
that site J emerged as the favourite after the 
first day of a meeting held on the weekend 
of 13–14 September at the French National 
Centre for Space Studies in Toulouse. “This 
site is not the best for every one of the tech-
nical and scientific criteria, but overall it’s 
by far the best for mission success,” he says.

In a precisely choreographed fly-by, 
Rosetta will release Philae from a dis-
tance of about 10 kilometres. From there, 
the probe will drift unguided towards 
the target, where it will secure itself with 
harpoons and screws and start work. The 
information that Philae collects about the 
comet’s innards will help to calibrate data 
gathered by the more powerful instruments 
on Rosetta, says McCaughrean. “There are 
many things that we can only do on the sur-
face,” he says.

A major advantage of site J is that the drop 
from Rosetta will be relatively short, at just 
7 hours. That means that Philae will have 
more battery power to run its instruments 
after landing, because it will take two days 
to recharge using its solar panels.

The region also has relatively few boulders 
that could capsize Philae on landing. Still, 

a modified gene to correct a type of liver 
disease. “That wakes me up at night,” Loring 
admits. 

If Takahashi’s trial succeeds, however, it 
could send a powerful signal to other regulatory 
agencies such as the FDA and the European 
Medicines Agency. “If Masayo can demonstrate 
that these cells are safe in patients, that will have 
calmed some of the anxiety about the new cell 
type out there,” says developmental molecular 
biologist Kapil Bharti at the National Eye Insti-
tute in Bethesda, Maryland. Bharti is leading 

an effort within the 
US National Insti-
tutes of Health (NIH) 
to develop an iPS-cell 
therapy for macular 
degeneration using 
an approach similar 

to Takahashi’s. He hopes to apply to the FDA 
in 2017 to begin clinical trials. 

Others are less patient. Stem-cell biologist 
Mahendra Rao, who until recently headed the 
NIH Center for Regenerative Medicine that 
backs Bharti’s trial and is now at the New York 
Stem Cell Foundation, says that regulations 
have been moving too slowly for companies 
outside Japan that want to do similar trials. 
One of these is Q Therapeutics in Salt Lake City, 
Utah, which he founded and which is develop-
ing cell-based therapies for neurodegenerative 
diseases. “They are sort of envious because you 
can move forward rapidly in Japan,” he says. 

But the Japanese system is also controversial. 
Since approving the Takahashi study, regula-
tors, keen to stay ahead in stem-cell research, 
have changed the law to make it easier to test 
therapies based on iPS cells clinically, a move 
that some say could result in ineffective treat-
ments being thrust on desperate patients.

The surgery offers some welcome positive 
news for RIKEN, and Japan, in the wake of a 
stem-cell scandal and tragedy. “It gives them 
some of the credibility back,” Loring says. 

Earlier this year, researchers from RIKEN’s 
CDB published two papers in Nature claim-
ing to have made stem cells through a tech-
nique known as stimulus-triggered acquisition 
of pluripotency, or STAP. The papers were 
retracted in July, leading to a misconduct 
charge for one researcher, and contributing to 
the suicide of another. The CDB is now being 
halved in size, but in 2016, RIKEN is planning to 
open the ¥3-billion (US$28-million) Kobe Eye 
Center to develop cutting-edge procedures such 
as Takahashi’s. And the nation’s new legislation 
means that several other Japanese researchers 
are expected to begin clinical iPS-cell studies 
soon, including Takahashi’s husband, Kyoto 
University’s Jun Takahashi, who is planning a 
trial for Parkinson’s disease.

Outside Japan, many researchers hope that 
Masayo Takahashi’s trial will hasten the trans-
lation of their own work to therapies. “Every 
time someone goes down this path, it is easier 
for those who are following,” Loring says. ■

SITE C (not visible)  
Selected as backup, it has 
a view of some of the 
comet’s active sites.

SITE A Overlooks both 
lobes of the comet, but 
has rough terrain.

SITE J Unanimously picked as 
Philae’s target, it is relatively �at and 
boulder-free. It is also well lit and will 
allow for a short descent time, 
saving battery power.

SITE B The ‘heliport’
is �at but poorly lit.

SITE I  Similar to J, but with 
more slopes, cli�s and hills.  

DESTINATION COMET
On 11 November, the European Space Agency plans to land a robotic probe, Philae, on the surface of the 
comet 67P/Churyumov-Gerasimenko. Mission scientists meeting over the weekend picked their favourite 
from a shortlist of �ve sites. The comet is shaped like a rubber duck (seen here from above).

S PA C E

Lander to aim for 
comet’s ‘head’
Touchdown site for Rosetta probe chosen unanimously.
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“They are sort of 
envious because 
you can move 
forward rapidly 
in Japan.”
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