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Fraud rocks protein community

University finds that researcher falsified data supporting 11 protein structures.

The finding by a university misconduct inves-
tigation that a crystallographer “more likely
than not” faked almost a dozen protein struc-
tures has left the field in shock. The fraud is the
largest ever in protein crystallography. The dis-
puted structures had important implications for
discovering drugs against dengue virus and for
understanding the human immune system.

“It’s massive,” protein crystallographer
Wayne Hendrickson of Columbia University
in New York says of the investigation’s conclu-
sion. “It’s the worst possible thing”

In a report released earlier this month, the
University of Alabama at Birmingham con-
cluded that H. M. Krishna Murthy acted alone
in fabricating and falsifying results that
appeared in ten papers''* published dur-
ing the past decade. The disputed papers
have been cited more than 450 times.

Murthy denies any wrongdoing.
Girish Kotwal, a co-author of Murthy’s
who was suspended by the University of
Cape Town, South Africa, in 2006 owing
to charges of professional misconduct
(see Nature doi:10.1038/news060703-
13;2006) and now runs Kotwal Bio-
consulting in Louisville, Kentucky,
says that Murthy “feels defenceless
and unfairly treated by some in
the crystallography field and his
institution”. Kotwal sent Nature
a statement that he says was
e-mailed to him from Murthy
indicating that Murthy dis-
agrees with the findings of the
committee and stands “by all
of the reported results in

these papers, as wellasthe ~ The first of the protein structures to
experimental origin of the  be disputed, that for human C3b.

two of Murthy’s structures“** were among
14 included in a virtual dengue drug-screening
project run over the past year. This modelled
how candidate molecules would interact with
dengue proteins, using IBM’s World Commu-
nity Grid — a public computing network set up
to harness unused computer time for projects
of benefit to humanity. “Screening against the
Murthy structures took about two months,” says
Watowich, “and it is unfortunate that this time
could not have been more productively spent”
Murthy began his postdoctoral training in
the art of protein crystallography — growing
crystals and diffracting X-rays through them
for clues to structure — as a postdoc at
Yale University in New Haven, Con-
necticut, in 1981. There, he worked in
the lab of Thomas Steitz, a crystal-
lographer who this year shared the
Nobel Prize in Chemistry for
his work on the structure of

struck the senior scientist as
being a “very solid guy” who
had some bad luck. “He grew
his crystals, went to the syn-
chrotron, and they didn’t dif-
fract very well so he didn’t have
any fantastic accomplishments
out of this,” Hendrickson says.
He adds that he believes that
Murthy did some genuine work
in hislab.

Murthy arrived at Alabama in July
1998 to take up a position as a research
assistant professor at the Center
for Biophysical Sciences and
Engineering. The first ques-

underlying structures”

But for the investigation, Richard Marchase,
the university’s vice-president of research, says
that Murthy did not retain a lawyer and “was
not able to produce any compelling evidence as
to how he arrived at the structures’.

All of the disputed structures had been
deposited in the Protein Data Bank (PBD). So
far, only the dengue virus NS3 serine protease
has been both removed from the PDB and
retracted by The Journal of Biological Chemis-
try, where it was first published in 1999 (ref. 1).
The results in that paper sent the hunt for drugs
against this protease down a blind alley. Stanley
Watowich, a virus expert at the University of
Texas Medical Branch in Galveston, says that
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tions about his work arose with
the October 2006 publication in Nature of the
structure of the human C3b complement-
system component, part of the cascade of
immune-system proteins that destroys invad-
ing cells'’. A number of groups had been pur-
suing the structure, and the journal published
Murthy’s paper alongside similar papers from
Bert Janssen at Utrecht University in the Neth-
erlands and his co-workers, and a group from
Genentech in South San Francisco'"".

When the structures were deposited in the
PDB, Janssen immediately noticed discrepan-
cies between Murthy’s and his own, including
large ‘gaps’ in the lattice that were unusual in
such a well resolved and ordered structure.
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Janssen and his supervisor, Piet Gros, enlisted
two well known crystallographers, Randy Read
of the University of Cambridge, UK, and Axel
Briinger of Stanford University, California, to
examine it. They agreed that Murthy’s struc-
ture seemed to be fake. The group sent a brief
communication to Nature in December 2006
questioning the structure'’ and forwarded their
concerns to the University of Alabama.

In January 2007, the University of Alabama
began a two-year investigation, which reported
earlier this month that Murthy had acted alone
in fabricating that structure and ten others.
How Murthy fabricated data is unclear, but one
method he might have used involves grafting
the sequences of target proteins onto structures
for similar proteins, then using algorithms to
back-calculate diffraction intensities, adding
realistic errors along the way.

The PDB says it will remove the other ten
structures only when editors at the journals
in which they were originally published or the
authors themselves retract them. Until Murthy’s
case came along, it had never removed structures
from its database for reasons of misconduct.

Shortly after the publication of their Nature
correspondence, Read and Briinger formed a
validation task force at the PDB to provide an
automated and confidential means of verifying
structures during peer review. “With this vali-
dation,” Briinger says, “this information will be
given to the reviewer and if there are any ques-
tions one can go back and request the data” The
next disputed protein structure may not take so
long to uncover. ]
Brendan Borrell

1. Murthy, H. M. K., Clum, S. & Padmanabhan, R. J. Biol. Chem.
274, 5573-5580 (1999).

2. Urs, U.K,, Murali, R. & Murthy, H. M. K. Acta Crystallogr. D
55,1971-1977 (1999).

3. Murthy, H. M. K., Judge, K., DeLucas, L., Clum, S. &

Padmanabhan, R. Acta Crystallogr. D 55,1370-1372 (1999).

Murthy, H. M. K., Judge, K., Delucas, L. & Padmanabhan, R.

J. Mol. Biol. 301, 759-767 (2000).

. Murthy, K.H. M. et al. Cell 104, 301-311(2001).

. Kumar, M. S., Carson, M., Hussain, M. M. & Murthy, H. M. K.
Biochemistry 41,11681-11691(2002).

. Ganesh, V.K,, Smith, S. A, Kotwal, G.J. & Murthy, K. H. M.
Proc. Natl Acad. Sci. USA 101, 8924-8929 (2004).

. Ganesh, V. K., Muthuvel, S. K., Smith, S. A., Kotwal, G. J. &
Murthy, K. H. M. Biochemistry 44,10757-10765 (2005).

. Ajees, A. A., Anantharamaiah, G. M., Mishra, V. K., Hussain,
M. M. & Murthy, H. M. K. Proc. Natl Acad. Sci. USA 103,
2126-2131(2006).

10.Ajees, A. A. et al. Nature 444, 221-225 (2006).

11. Janssen, B. J. C., Christodoulidou, A., McCarthy, A.,

Lambris, J. D. & Gros, P. Nature 444, 213-216 (2006).
12.Wiesmann, C. et al. Nature 444, 217-220 (2006).
13.Janssen, B.J. C., Read, R. J., Briinger, A. T. & Gros, P. Nature

doi:10.1038/nature06102 (2007).

N oo s

o)

Nel



	Fraud rocks protein community
	References


