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Stem-cell probe needed
South Korea would benefit from investigating what
went wrong in its leading stem-cell lab.

Last week, Woo Suk Hwang of Seoul National University finally
admitted using eggs donated by graduate students and paid
donors in his embryonic stem-cell research (see page 536). 

The admission raises pointed questions of the stem-cell research
community worldwide and of the South Korean government and
media. Each of these groups should be asking themselves why it has
taken them so long to take this matter seriously

In the stem-cell research world beyond South Korea, the adverse
publicity generated by Hwang’s decision to resign as head of the
World Stem Cell Hub should serve as a reminder — as if one was
really needed — of the importance of transparent and stringent 
ethical behaviour by practitioners in this field.

Most of Hwang’s international colleagues were slow to accept that
anything was amiss in his laboratory. Even as the Korean authorities
failed to properly investigate the allegations first made in this jour-
nal 18 months ago (Nature 429, 3; 2004), researchers seemed almost
universally eager to establish fresh collaborations with the labora-
tory and to laud the quality and integrity of its work.

The withdrawal of collaboration by Gerald Schatten of the Uni-
versity of Pittsburgh on 12 November and Hwang’s subsequent 
confession on 24 November are likely to quench some of that enthu-
siasm. These events have also opened the doors for South Korea’s

media to start looking more closely at the situation, something they
were unwilling to do last year. 

There are already signs, however, that some people in Korea are
drawing the wrong conclusions from the episode. The government
has promised to maintain financial support for Hwang, and the
organizers of the stem-cell hub say they will refuse his resignation.
The Munhwa Broadcasting Corporation, a Korean television 
network that broadcast a docu-
mentary critical of Hwang last
week, has been hit by accusa-
tions that it is being unpatriotic,
and several of the corporation’s
advertisers have dropped their
accounts. On Internet chat-
boards, producers of the programme have been threatened with 
violence, and demonstrators have gathered outside the company’s
Seoul headquarters.

Roh Moo-hyun, the country’s president, added his own thoughts
to his presidential website on 27 November, calling for calm and
branding the actions against the broadcasting corporation “absurd”.

Many in Korea still argue that Hwang’s ethical lapse was not a seri-
ous violation, but merely reflects a difference in culture between
Korea and the West. But how can we know what ethical violations —
however they are defined — took place, given that there have been
so many obstacles to finding the truth? The Korean national interest
would best be served not by more flag-waving, but by the rigorous,
official inquiry that has yet to be instigated into exactly what went 
on at Hwang’s lab. ■

which to build a mechanistic understanding. For example, the puri-
fication of membrane proteins for structure determination requires
them to be removed from their native membrane environment using
detergents. This renders the proteins less stable. 

Notwithstanding this and other technical obstacles, isolated suc-
cesses in the determination of membrane protein structures were
reported as early as 1977 for bacteriorhodopsin, the light-powered
ion pump in the membranes of archaebacteria, and 1983 for the
photosynthetic ‘bacterial reaction centre’. However, it is only in the
past five years that significant numbers of membrane protein struc-
tures have been determined, including structures of ion channels,
most components of the mitochondrial and photosynthetic electron
transfer chains, and proteins that mediate the transport of small
molecules across membranes. 

Given this progress, we can now be said to be entering the golden
age of membrane protein structure. A flavour of the excitement of
membrane proteins can be obtained in many of the articles in the
Insight on membrane biology in this issue of Nature (see page 577)
and by reading the landmark paper on the aquaporin structure
embedded in a lipid bilayer (see pages 633 and 569). 

But what are the reasons for this recent explosion in membrane
protein structures? It is partly driven by technological innovation —
the availability of microfocus synchrotron beamlines suitable for
data collection from small crystals, advances in the ability to express
membrane proteins to high levels and, increasingly, the use of high-
throughput screening methods. 

In order to obtain crystals one needs to stimulate cells, often of a
different organism, to generate, or ‘express’, large amounts of the
required protein. Difficulties in expressing eukaryotic membrane
proteins remain the most significant bottleneck in the field. Express-
ing such proteins in bacterial cells has not been achieved, for reasons
that are unclear, and researchers are turning to alternative systems
such as insect and yeast cells to obtain their proteins of interest. 
But this remains a challenge:
milligram quantities are typi-
cally required. These challenges
in expression, coupled with the
difficulty in obtaining diffrac-
tion-quality crystals, mean that
there is no guarantee of success.
It can take several years, in many
cases longer than the standard three-year postdoctoral contract, so
embarking on such a quest is a risky business.

Despite the difficulties, there is one area of structural biology
where membrane proteins are at the cutting edge: protein structure
prediction. Membrane protein structures should be easier to predict
than those of water-soluble proteins because the structural possibil-
ities are constrained by the membrane environment. 

The prospects for membrane biology are bright, not only thanks
to technical breakthroughs but also because of a sense of adventure.
The field’s success is due in part to the willingness of scientists to
dedicate their careers to this challenging endeavour. ■

“The prospects for
membrane biology are
bright, not only thanks to
technical breakthroughs
but also because of a 
sense of adventure.”

“How can we know what
ethical violations took
place, given that there have
been so many obstacles 
to finding the truth?”
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