
Fraud and misconduct in science: the stem
cell seduction

Implications for the peer-review process

Scientific misconduct and fraud occur in science.
The (anonymous) peer review process serves as
goalkeeper of scientific quality rather than scientific
integrity. In this brief paper we describe some
limitations of the peer-review process. We describe
the catastrophic facts of the ‘Woo-Suk Hwang
fraud case’ and raise some ethical concerns about
the issue. Finally, we pay attention to plagiarism,
autoplagiarism and double publications. (Neth
Heart J 2009;17:25-9.)
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Unfortunately, fraud exists in science and several
examples and degrees in terms of severity have

been described.1 Fraud should not be confused with
publication bias, which concerns both the tendency
to overpublication of studies with a positive outcome
and the opposite for studies with a negative outcome,
including the unconscious incentives of the researchers
involved. The theoretical aspects of the latter have
been addressed2 and in a more practical analysis it has
been demonstrated that of highly cited clinical research
studies (i.e. cited more than 1000 times in the period
between 1990 and 2003), only 44% were replicated
with similar results.3 Incredible as this may sound, this
still does not refer to fraud, which is intentional

fabrication of data or manipulation of their analysis or,
as we shall see, inappropriate acquisition of data.

Peer review
The Royal Society of London obtained the fiscal
responsibility for the Philosophical Transactions in 1752
and this may be regarded as the origin of ‘peer review’.4,5

Reports on the editorial process of Radiology,6 Journal
of Clinical Investigation7 and Cardiovascular Research8

have indicated that there is little concordance between
the opinion of different reviewers on identical manu-
scripts. Editors can –  with the help of reviewers –
discriminate between low- and high-quality papers in
a reasonable way, which follows from the fact that
manuscripts rejected by the Journal of Clinical
Investigation9 and by Cardiovascular Research10 were
cited at a lower frequency, even when published in
journals with a higher impact factor than the journal
that had rejected the paper previously.10 However, in
the higher quality range there are many more manu-
scripts suitable for publication than the number that
can be published.11 Reviewers and editors cannot make
the distinction between good or excellent papers. Their
à priori priority ratings have almost no predicative
power for future citation.10 This is even true for à
posteriori peer ratings when citation data are known.12,13

This means that the distinction between good and
excellent papers, important for an editor’s decision to
publish or not, cannot be made with sufficient trust in
objective criteria. It is within this particular context
that the problem of recognising scientific fraud has to
be appreciated. We will give attention to the recent
devastating fraud case in the field of embryonic stem
cells under the responsibility of Woo-Suk Hwang in a
paper published by the highly esteemed journal Science. 

The Woo-Suk Hwang fraud case
At the end of 2005, the scientific community was
shocked by one of the greatest cases of misconduct in
the history of science. Two breakthrough articles about
stem cell technology from a Korean laboratory headed
by Woo-Suk Hwang, published in Science, appeared
to be almost completely fabricated and were therefore
retracted.14 The original source papers were published
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as follows: Hwang W-S, et al. Evidence of a pluripotent
human embryonic stem cell line derived from a cloned
blastocyst. Science 2004;303:1669-74 and Hwang 
W-S, et al. Patient-specific embryonic stem cells derived
from human SCNT blastocysts. Science 2005;308:
1777-83. The reason why we refer to these source
items in the text and not in the list of references is that
retracted papers tend to be cited even more frequently
after retraction than prior to it. Pressing questions arose
about the fabrication process itself and whether
publication of the two fraudulent articles could have
been prevented. By studying this particular case, lessons
have to be learned about the status of current review
procedures regarding fraud and data manipulation.
What can individuals, in their quality as author and
reviewer, and editors do to prevent occurrences such
as in the stem cell debacle.

The two fraudulent papers concentrated on the
concept of therapeutic cloning in humans. In this
somatic cell nuclear transfer (SCNT) technology, a
nucleus from a patient’s somatic cell is transplanted
into an enucleated donor oocyte. The resulting
blastocyst embryo is used for the isolation of embryonic
stem cell (ESC) lines that possess virtually all the
patient’s characteristics and thus will minimise immune
rejection upon transplantation. Until the publication
of the fraudulent papers, therapeutic cloning was a
cumbersome and inefficient technique and successful
therapeutic cloning in humans had not been reported
before. In their 2004 paper, Hwang and his associates

claimed to have isolated the first human ESC line
derived from SCNT and in their second paper they
reported to have improved the efficiency to such an
extent that clinical application became within reach.

Two months following the first paper (table 1),
criticism arose on the ethics of obtaining the human
oocytes used in the study. After initial denial it became
clear that egg donors had been paid and two lab
members had provided oocytes. This forced Hwang to
admit these unethical practices.15 Subsequently, the
scientific content itself raised questions. Duplications
of four microscopic photographs in different panels, and
designated as different ESC lines, in the publication
of 2005 were uncovered,16 but these were parried as an
accidental mistake by Hwang and the Science editorial
board.17 Furthermore, DNA fingerprint comparison of
presumed donor and derived ESC lines showed no
inter-experimental variety and were in fact performed
on the same fingerprint profile.16 Hwang agreed to
an independent investigation by Seoul National
University.18 His three most important recent works
were investigated: the retracted 2004 and 2005 Science
papers and a publication in Nature about a cloned
dog.19 The conclusions were clear.20 The claim of being
the first laboratory to create a pluripotent human ESC
line through SCNT was reported to be false. Verifi-
cation of the DNA fingerprints of cell lines, teratomas
and donors showed that the NT-1 cell line was not
derived from the designated donor. Second, no
evidence was found to verify the conclusions of the
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Table 1. Timeline of occurrences.

12 February 2004 1st report of human ESC lines derived from cloned blastocysts by Hwang and colleagues in Science
6 May 2004 First publication of doubts about ethical practices in oocytes obtainment
19 May 2005 2nd report in Science about 11 cloned human ESC lines
3 August 2005 Korean team claims to have cloned the first dog in Nature
12 November 2005 Gerald P. Schatten suspends collaboration with Hwang because of doubt about oocyte sources
24 November 2005 Hwang admits unethical behaviour
6 December 2005 Duplicated panels in 2nd Science publication are noticed
12 December 2005 Seoul National University starts the investigation on the Hwang papers
14 December 2005 Schatten asks Science to remove him as author
16 December 2005 Hwang requests retraction of 2nd publication in Science
10 January 2006 Seoul National University releases investigation report 
9 February 2006 Seoul National University suspends Hwang as professor
3 March 2006 Hwang submits a manuscript on SCNT as senior author carrying his Seoul National University affiliation28

20 March 2006 Seoul National University announces dismissal of Hwang
12 May 2006 Hwang submits a manuscript as senior author carrying his Seoul National University affiliation29

12 May 2006 Hwang is officially charged for fraud by Korean prosecutors
31 July 2006 Hwang submits a manuscript on SCNT as co-author carrying his Seoul National University affiliation30

30 March 2007 Hwang publishes on SCNT in bovine embryos as senior author in Animal Reproduction Science
6 April 2007 Hwang submits a manuscript on porcine oocyte maturation as co-author carrying his Seoul National

University affiliation31
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report of the 11 ESC lines in the paper of 2005. The
claims were based on material obtained from two ESC
cell lines derived by IVF rather than SCNT. Displayed
results of DNA fingerprinting, karyotyping, data of
MHC-HLA isotyping and photographs of teratoma
and embryoid bodies were all fabricated. The pub-
lication of the cloned dog was verified as being true,
as was confirmed by another independent party,
appointed by Nature.21,22

Three aspects of this fraud case are curious. First,
the restricted availability of the results of the investi-
gations is questionable. A translation in English of the
full Korean report exists but, as we found out, is only
accessible for Seoul National University, the journal
Science and the University of Pittsburgh. It is unclear
which goal is served by this. Second, our efforts to see
the original reviewer’s reports (anonymous) were
thwarted by Science. Our request simply remained
unanswered. This suggests that even when a debacle
has taken on such dramatic dimensions as in this case,
a journal Editor with a big reputation prefers to keep
silent. Possibly, the Editor hoped that it was ‘only’ an
incident and that it would involve another journal if it
happened again. This seems of little help to solve the
problem. Third, although concerns were raised during
the review process that proved to be important
afterwards, this did not lead to a more critical approach
to the paper by the Editors of Science. Afterwards,
several lament editorials, such as reference 23, were
published by Dr Kennedy, Editor-in-Chief of Science,
but these read as if the case was an accident rather than
as a pars pro toto.23

Can fraud be prevented?
How can we expect reviewers to act as policemen if
we have to admit that they are not even able to make
the distinction between what is good and what is
excellent?8-13 They have no training whatsoever in this,
and certainly not in pursuing matters that turn out to
be criminal. Still, it might be a good idea to centralise
the process of review far more than is usual nowadays.
Two reviewers see more than one and three see more
than two. By centralising the peer review process it
would become possible to significantly increase the
number of reviewers per paper. Furthermore, open
access to reviewer’s comments, also after publication
of a paper, may improve the quality of peer review.
This can be done with or without abandoning the
anonymous state of reviewers. In the past, under the
Editorship of David J. Hearse, Cardiovascular
Research performed a brief survey on the effect of
anonymous review.24 It appeared that any journal
advocating such a revolutionary policy at that time
would lose about 50% of its reviewers.24 Not a single
journal can afford that. In addition, when it is
considered that many submitted manuscripts will
eventually be published somewhere,25 one may ask
whether it is not time to make an end to the ineffective
way of handling manuscripts. Wouldn’t it be a good

idea to centralise this process and give editors the
chance to select manuscripts from a centralised system
of peer review? We are not the first to suggest attaching
reviewers’ reports to manuscripts after publication26

and in an electronic era page limitations are no longer
an obstacle. None of these suggestions will stop
violators of good scientific practice, but the idea of a
more open approach to the whole peer-review process
will, in our opinion, eventually be unavoidable. 

Additional ethical considerations
Hwang resigned from Seoul National University in
late December 2005, and was officially dismissed as
announced on 20 March 2006.27 But, Woo-Suk
Hwang is still active in scientific research and even
submitted three manuscripts on behalf of Seoul
National University in 2006, which were recently
published in Theriogenology,28 Animal Reproduction
Science29 and Biochemical and Biophysical Research
Communications,30 journals published by Elsevier
Science with 2007 impact factors of 1.911, 1.739 and
2.749, respectively. In 2007, he submitted another
manuscript on behalf of Seoul National University,
which appeared in Molecular Reproduction and
Development,31 published by Wiley InterScience with
a 2007 impact factor of 2.538. Currently, he has
resumed conducting research in a private research
facility in South Korea.32 Although this research does
not focus on human stem cell technology,32 his latest
publications include optimising SCNT in porcine
oocytes.33

Here we arrive at an interesting ethical issue. Can
the scientific community trust one of its members in
the future if he or she has committed a serious crime?
We have no answer to this ethical question, but feel that
ethical issues related to the way data were obtained, as
with the collection of oocytes,15 may be judged in a
different way, certainly in different cultures. In our
opinion violation of such generally accepted ethical
standards is sufficiently handled by rejection of the
manuscript, albeit that such crimes may be subject to
prosecution afterwards within the legal system of the
specific offender. However, when fabrication of data
is involved20 one may question whether authors should
not be denied the right to submit manuscripts to
scientific journals, at least for a considerable period. 

On reflection, the consideration that violation of
internationally accepted ethical standards is less serious
than true fabrication of data, as we started to suggest
above, is dangerous. And probably even more dangerous
in regimes where freedom of science comes second to
political power. There are still important lessons to be
learned from the crimes of scientists active during the
Nazi regime and from crimes committed by Japanese
scientists under the responsibility of Shiro Ishii on
Chinese farmers and prisoners of war during the
Japanese occupation of China in the Second World
War.34 The fact that these crimes were never brought
to court in exchange for the availability of the data for
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the American biological warfare programme is a scandal
and constitutes a crime in itself against the Chinese
victims. We would like to underscore that our
scepticism about 1) the criminal behaviour of Hwang
and associates and 2) about the way this was handled
by the responsible authorities should in no way be
considered criticism of the type of research (stem cell
research). The type of research is not under debate.

Plagiarism, autoplagiarism and double
publications
Plagiarism and autoplagiarism, the latter leading to
double publications, are another issue that the scientific
community could do without. Plagiarism probably
occurs much more often than scientists are aware of and
the case of the economist Hans Werner Gottinger is
exemplary.35 Also in the social sciences, plagiarism is a
problem and there are cases that remain undiscovered
for decades.36 In cardiovascular science, we have found
several examples of almost identical papers published
twice.37-46 The fact that a paper is published in more than
one language, i.e., in Chinese and in English, is not an
excuse for double publication. There is nothing wrong
with a literal translation with the aim of making data
available to a larger audience, provided that it is made
clear that it concerns a translation with reference to
the original source. However, Wang and Wang pub-
lished an almost identical paper on the effect of glycine
on haemorrhagic shock, first in Chinese in a Chinese
journal37 and later with marginal changes in English
in another Chinese journal.38 Ma et al. published on
the effects of insulin in the ischaemic/reperfused canine
heart, first in English in Cardiovascular Research39 and
later in Chinese in a Chinese journal.40 The opposite
was done by Yang et al. First they published in Chinese
on the effect of arsenic trioxyde in the prevention of
restenosis within stents in rabbits in a Chinese journal41

followed later in the same year by an almost identical
paper in English in Cardiovascular Research.42 Two
other examples of twin papers with publication first in
Chinese in a Chinese journal followed by publication
in English in a Western journal concerned the
American Journal of Clinical Patholology43,44 and
Histology and Histopatholology.45,46

This type of misconduct is of all times, but with
the expansion of Asian science47 with a lot of pressure
to publish, it may be that we are seeing just the tip of
an iceberg. Programmes that can spot plagiarism and
that are routinely used for screening students’ papers
may become an unavoidable tool for Editors (and
reviewers??) and are being optimalised for even
comparing strings of texts in different languages.48,49

We are well aware that we have addressed several serious
issues related to publication of scientific information
but that this brief article does not present any clues for
a solution. The idea that the work of reviewers who
spend so much precious time on manuscripts would
be further burdened by checking for fraud and/or

other types of misconduct is not at all appealing. The
work on publication of science is based on good faith
(see also Reyes50). It is questionable whether this is still
justified in a modern era in which science has become
more and more organised as business. The acquisition
of grants and publication of papers as well as their
citation have become of paramount importance for
the careers of young scientists. Although their attitude
to the demands of the ‘system’ remains their own
responsibility, it should be realised that seduction
comes with a prize. ■

References

1 Farthing MJG. Research misconduct: diagnosis, treatment and pre-
vention. Br J Surgery 2000;87:1605-9.

2 Ioannidis JPA. Why most published research findings are false.
PLOS Med 2005;2:696-701.

3 Ioannidis JPA. Contradicted and initially stronger effects in highly
cited clinical research. JAMA 2005;294:218-28.

4 Kronick DA. Peer review in the 18th-century scientific journalism.
JAMA 1990;263:1321-2.

5 Burnham JC. The evolution of editorial peer review. JAMA 1990;
263:1323-9.

6 Siegelman SS. Assassins and zealots: variations in peer review.
Radiology 1991;178:637-42.

7 Scharschmidt BF, DeAmicis A, Bacchetti P, Held MJ. Chance, con-
currence, and clustering. Analysis of reviewer’s recommendations
on 1,000 submissions to The Journal of Clinical Investigation.
J Clin Invest 1994;93:1877-80.

8 Opthof T, Coronel R, Janse MJ. The significance of the peer
review process against the background of bias: priority ratings of
reviewers and editors and the prediction of citation, the role of
geographical bias. Cardiovasc Res 2002;56:339-46.

9 Wilson JD. Peer review and publication. J Clin Invest
1978;61:1697-701.

10 Opthof T, Furstner F, Van Geer M, Coronel R. Regrets or no 
regrets ? No regrets ! The fate of rejected manuscripts. Cardio-
vasc Res 2000;45:255-8.

11 Coronel R, Opthof T. The role of the reviewer in editorial decision-
making. Cardiovasc Res 1999;43:261-4.

12 Moed HF. Citation analysis in research evaluation. Dordrecht:
Springer, 2005.

13 Van Raan AFJ. Comparison of the Hirsch-index with standard
bibliometric indicators and with peer judgment for 147 chemistry
research groups. Scientometrics 2006;67:491-502.

14 Kennedy D. Editorial retraction. Science 2006;311:335.
15 Holden C. Stem cell research. Korean cloner admits lying about

oocyte donations. Science 2005;310:1402-3.
16 Chong S, Normile D. Stem cells. How young Korean researchers

helped unearth a scandal. Science 2006;311:22-5.
17 Vogel G. Stem cells. Landmark paper has an image problem. Scien-

ce 2005;310:1595.
18 Normile D, Vogel G. Stem cells. Korean university will investigate

cloning paper. Science 2005;310:1748-9.
19 Lee BC, Kim MK, Jang G, Oh HJ, Yuda F, Kim HJ, et al. Dogs

cloned from adult somatic cells. Nature 2005;436:641.
20 SNU Investigation Committee, C.C.M.-h., Summary of the Final

Report on Hwang’s Research Allegation. 2006, Seoul National
University: Seoul.

21 Lee JB, Park C. Molecular genetics: verification that Snuppy is a
clone. Nature 2006;440:E2-3.

22 Parker HG, Kruglyak L, Ostrander EA. Molecular genetics: DNA
analysis of a putative dog clone. Nature 2006;440:E1-2.

23 Kennedy D. Responding to fraud. Science 2006;314:1353. 
24 Hearse DJ. Anonimity of reviewers. Editorial comment. Cardio-

vasc Res 1994;28:1133.
25 Vandenbroucke JP. Can the quality of peer review be measured ?

J Clin Epidemiol 1994;47:821-2.
26 Gallagher R. End the censorship of science. The Scientist

2007;21:13.
27 Wohn Y. Research misconduct. Seoul National University dis-

misses Hwang. Science 2006;311:1695.

Fraud and misconduct in science: the stem cell seduction

28 Netherlands Heart Journal, Volume 17, Number 1, January 2009

NHJ09-01  23-12-2008  17:13  Pagina 28



28 Jeong YW, Park SW, Hossein MS, Kim S, Kim JH, Lee SH, et al.
Antiapoptotic and embryotrophic effects of α-tocopherol and 
L-ascorbic acid on porcine embryos derived from in vitro 
fertilization and somatic cell nuclear transfer. Theriogenology
2006;66:2104-12.

29 Hossein MS, Hashem MA, Jeong YW, Lee MS, Kim S, Kim JH,
et al. Temporal effects of alpha-tocopherol and l-ascorbic acid on
in vitro fertilized porcine embryo development. Anim Reprod Sci
2007;100:107-17.

30 Lee E, Lee SH, Kim S, Jeong YW, Kim JH, Koo OJ, et al. Analysis
of nuclear reprogramming in cloned miniature pig embryos by
expression of Oct-4 and Oct-4 related genes. Biochem Biophys Res
Commun 2006;348:1419-28. 

31 Lee GS, Kim HS, Hwang WS, Kyun SH. Characterization of
porcine growth differentiation factor-9 and its expression in
oocyte maturation. Mol Reprod Dev 2008;75:707-14.

32 Wohn DY. Hwang returns to the lab. Science NOW Daily news.
August 23, 2006; http://sciencenow.sciencemag.org/cgi/
content/full/2006/823/1

33 Jeong YW, Hossein MS, Bhandari DP, Kim YW, Kim JH, Park SW,
et al. Effects of insulin-transferring-selenium in defined and
porcine follicular fluid supplemented IVM media on porcine 
IVF and SCNT embryo production. Anim Reprod Sci 2007
doi:10.1016/j.anireprosci.2007.03.021.

34 http://en.wikipedia.org/wiki/Unit_731.
35 Abbott A. Academic accused of living on borrowed lines. Nature

2007;448:632-633. See also correction: Nature 2007;448:739.
36 Martin BR. Keeping plagiarism at bay. A salutary tale. Research po-

licy 2007;36:905-11.
37 Wang G, Wang EH. [The effect of glycine on survival after

hemorrhagic shock in the rats]. Zhonghua Wai Ke Za Zhi
2004;42:296-301. [published March 2004; article in Chinese]

38 Wang G, Wang EH. Effects of glycine and methylprednisolone on
hemorrhagic shock in rats. Chin Med J 2004;117:1334-41.
[published September 2004; article in English]

39 Ma H, Zhang HF, Yu L, Zhang QJ, Li J, Huo JH, et al. Vasculo-
protective effect of insulin in the ischemic/reperfused canine 
heart: role of Akt-stimulated NO production. Cardiovasc Res
2006;69:57-65. [published January 2006; article in English]

40 Ma H, Huo JH, Zhang HX, Bian JF, Wang YM, Xiong LZ, et al.
[Effects of insulin on cardiac function and coronary circulation in
acute myocardial ischemia and reperfusion experiment with dogs].
Zhuonhua Yi Xue Za Zhi 2006;86:3128-32. [published Novem-
ber 2006; article in Chinese]

41 Yang W, Ge JB, Liu HL, An Y, Liu XB, Tian Y, et al. [Arsenic
trioxyde eluting stents to prevent restenosis of injured iliac arteries
in rabbits]. Zhuonghua Xin Xue Guan Bing Za Zhi 2006;34:14-8.
[published January 2006; article in Chinese]

42 Yang W, Ge J, Liu H, Zhao K, Liu X, Qu X, et al. Arsenic trioxide
eluting stent reduces neointima formation in a rabbit iliac artery
injury model. Cardiovasc Res 2006;72:483-93. [published Decem-
ber 2006; article in English]

43 Xu HT, Wang L, Lin D, Liu Y, Liu N, Wang EH. [Expression of
axin and beta-catenin in non-small cell lung cancer]. Zhuonghua
Bing Li Xue Za Zhi 2005;34:519-23. [article in Chinese]

44 Xu HT, Wang L, Lin D, Lin Y, Liu N, Yuan XM, et al. Abnormal
beta-catenin and reduced axin expression are associated with poor
differentiation and progression in non-small cell lung cancer. Am
J Clin Pathol 2006;125:534-41. [article in English]

45 Xie CY, Wang L, Liu Y, Liu N, Qiu XS, Wang EH. [Expression
of p120(ctn) and its significance in non-small cell lung cancer].
Zhuonghua Bing Li Xue Za Zhi 2005;34:206-10. [article in
Chinese]

46 Wang EH, Liu Y, Xu HT, Dai SD, Liu N, Xie CY, et al. Abnormal
expression and clinicopathologic significance of p120-catenin in
lung cancer. Histol Histopathol 2006;21:841-7. [article in English]

47 Anonymous. Asia on the rise. Nature 2007;447:885.
48 McGee G. Me first! The Scientist 2007;21:28.
49 Butler D. Copycat trap. Nature 2007;448:633.
50 Reyes B. Honesty and good faith: two cornerstones in the ethics

of biomedical publications. Rev Med Chil 2007;135:415-8. [article
in Spanish].

Fraud and misconduct in science: the stem cell seduction

Netherlands Heart Journal, Volume 17, Number 1, January 2009 29

NHJ09-01  23-12-2008  17:13  Pagina 29


