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What did we find?
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‘Flawved’ stem cell
data withdrawn

PETER ALDHOUS
AND EUGENIE SAMUEL REICH

IT IS one of the best-known
stem cell papers in the past five
years, describing adult cells
that seemed to hold the same
promise as embryonic stem
cells. Now, following inquiries by
New Scientist, some of the data
contained within the papers is
being questioned.

In 200z, a team led by
Catherine Verfaillie of the
University of Minnesota,
Minneapolis, described
“multipotent adult progenitor

cells” or MAPCs, isolated from the

bone marrow of rodents (Nature,
vol 418, p 41). These cells seemed
able to develop into most of the
body's tissues. Previously, only

embryonic stem cells (ESCs) had
proved so versatile, and the work
was seized upon by opponents
of ESC research, who claimed it
showed similarly versatile cells
could be harvested without
destroying human embryos.
The results proved hard to
repeat, and for more than six
months from late zoo3 even
Verfaillie's own group was
unable to isolate the cells. When
New Scientist looked more
closely, we found that six plots
from the Nature paper and its
supplementary information
were duplicated in a second
paper, published at about the
same time in Experimental
Hematology (vol 30, p Bg6), even
though they were supposed to
refer to different cells, taken

NewScientist

California, showed that MAPCs
can give rise toall the cell types
found in blood (New Scientist,
27 January, p 17), but it is still
unclear whether MAPCs are as
versatile as she claimed in the
original Nature paper.

Many researchers are unable
even toisolate them. “They're
very testy cells,” observes

from different mice. The plots
described “marker” molecules
on the surface of the cells,
supposedly characteristic of
MAPCs.

AfterNew Scientist questioned
the results, a panel of experts
reviewed the data. Verfaillie,
now at the Catholic University of
Leuven (KUL) in Belgium,

has since written to the two Amy Wagers of Harvard
journals informing them of
problems with data within the “The paper describes

two papers, stating: “It was [the
experts’] consensus opinion
that the data were flawed and
should not be relied upon as
accurate representation of MAPC
marker profiles.”

The flaws she refers to do not
relate to the duplications in the learn the technique.
papers, and Verfaillie stands by The problems with the
the claim that MAPCs candevelop  marker profiles may help explain
into most of the body's tissues, these difficulties. “If I had been
arguing that later papers have following this recipe since
described reliable methods for 2002, 1'd be extremely angry,”
identifying them. In her most says Jeanne Loring, a stem cell
recent paper, Verfaillie and biologist at the Burnham Institute
Irving Weissman, a stemcell for Medical Research in La Jolla,
biologist at Stanford University in  California.

‘multipotent’ cells that
seemed able to develop into
most of the body’s tissues”

University, who spent a week in
Verfaillie’s lab trying in vain to

* Two papers corrected




Lightning strikes twice
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We publish...and wait

This week

Fresh questions on
stem cell findings

The discovery of more duplicated data is again casting
a shadow over “versatile” adult stem cells

PETER ALDHOUS Given these difficulties, New

AND EUGENIE SAMUEL REICH Scientist decided more than a year
ago to take a close look at the

FRESH questions surround some  Nature paper. We found that some

of the highest-profile research of the images withinitalso
on adult stem cells. For the appeared in a second paper that
second time, New Scientist has was published at about the same

discovered apparently duplicated  time, where they were supposed
data being used to describe results to relate to a different experiment

from different experiments in (see “Flaws and duplications”).
work published by a group of Now New Scientist has
scientists at the University of examined a US patent (number
Minnesota, Minneapolis. 7015037) granted in 2006 that
The research relates toa covers the isolation and use of

particular type of adult stem cell MAPCs. The patent is exclusively
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Verdict: misconduct

“In four figures in the Blood paper, the panel
concluded that aspects of the figures were
altered in such a way that the manipulation
misrepresented experimental data and
sufficiently altered the original research record
to constitute falsification under federal
regulations and University policy.

“Manipulations identified by the panel included:
elimination of bands on blots, altered

Morayma Reyes orientation of bands, introduction of lanes not
included in the original figure, and covering
objects or image density in certain lanes.”

University of Minnesota statement,
October 2008

* One paper retracted; one more corrected



Which we report

SOUNDBITES

Stem cell researche
falsified images

PETER BDHOUS
AHD BIGENIE SAMUEL REICH

A FORMER memberof one of the
highest-profile teamsin stemcell
hiologyhas been found guilty of
falsififing results.

Last year, the work of
researchers led by Catherine
Verfaillie of the University of
Minnesotain Mirmeapalis became
mired in contmversy after Mew
Scientst pointed to imegularities
intheir published results. Mow
anexpert panel called in by the
university to inves igate one set
of irregularites has ruled that
a Fhdstudent onthe team,
Maorayma Reyes, falsified data.

Verfaillie's group shot to
praminence in 2002 when their
paperin Meture (vol 218, pa)
suggested that arare ty pe of adult
stem cell from bone marrow —
first isolated by Reyes — could give
rize toall the body's tHssues. This
had previously beenseenaonly in

Scientist also found that the same
image. flipped through 180 degrees
and slightlyaltered, wasused twice
inthe Blood paperto represent the
results of different experiments.

Anexpert panel of three
scientists hasnow conchided that
the problernsran deeperstill.
Accondingto asummary of the
panels findings released by the
uriversity, imagesin four figumes
inthe Blood paperwere falsified
by manipulating the originals.
Foranotherimage, the panel was
unahle tofind the raw data The
university has now asked for the
paper tobe retracted

‘While the panel decided that
images inthe patent were
“serioushy fawed”, the evidenceit
found was not sufficient to show
that misconduct was imvohed in
theirprepamton

The panel also found
duplicated datainbath the Blood
paper and another paperin The
fournal of Clinica | Investigation

< H “

DY

has been informed of the
problems, but the university
has not asked for the paperto
bewithdrawn.

The panel cleared Verfaillie,
now at the Catholic University of
Leuwen (KLUL}in Belgium, of
misconduct alongwith the other
authors of bath papers, but
criticised her for inadequate
trainingand oversight of Reyes.

“I haveinitiated a numberof
addidonal oversight measures
designed to furtherenhance the
integrity of research and scientific
publications coming from ny
lab,” Verfaillie says. “Tam

“Biologists womy thatthe
intense competitionin
stem cell research may cause
similar problemsin future"

canfident that these measumes
will avoid therecurrenceofa
similar problem inthe future”
Reyes's punishment, if any, is
unknown, as the university is not
allowed by Mirmesata law to
reveal disciplinaryaction against
a formerstudent Mow at the
University of Washingtonin
Seattle, Reyesdisputes the finding
that she misrepresented data:

&b I'm not one to attribute
every man — activity of man
to the changes in the climate,
There is something to besaid
also for man's activities, but
also for the oyclical
temperature changeson

our planet.??
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thealtsende of harmanes mlalsd 1o
childbith, accarling i Valerie Beml
ofthe University of Oudard, who says we
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The story continues
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Fig.5. InCML CD34" cells, >80% of p27%iP is located in the cytoplagm and
does not relocate to the nucleus after adhesion of cells to FN. Nuclea
cytoplasmic proteins were isolated separately from 107 CD347 cells eith
freshly selected (A), or recovered in the adherent and nonadherent fraction of
adhesion assays (B). Proteins present in cytoplasm or nucleus were resolved by
SDS/PAGE, and blots were probed with anti-p27XiP antibodies and goat
anti-mouse HRP-conjugated antibody. Blotswere then stripped and reprobed
with anti-cdk2 antibodies and goat anti-mouse HRP-conjugated antibody,
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Yet another miscreant?
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Another investigation

Further doubts over
stem-cell images

Peter Aldhous and
Eugenie Samuel Reich

LIGHTNING never strikes again
inthe same place? Tell thatto

the University of Minnesotain
Minneapolis, which has launched
yetanother inquiry into research
at its Stem Cell Institute after
New Scientist raised further
concerns about papers that seem
tocontain duplicated and
manipulated images.

Two previous inquiries have led
tothree papers being corrected,
one being retracted, and afind ing
of misconduct against Morayma
Reves, formerly a PhD student
at Minnesota. In October 2008,
an expert panel ruled that Reyes
falsified imagesinaz2o001 paper
inBlood (vol 98, p 2615), describing

aversatile type of stem cell
from human bone marrow (New
Scientist,110ctober 2008, p 8).

Reyes, whoisnowatthe
University of Washington in
Seattle, protested her innocence,
blaming “inexperience, poor
training and lack of clear standarnds
aboutdigital image handling”
She also argued that she followed
standards for image processing
that were common at Minnesota
atthe time. S0 New Scientist
decided tolook more closely
atother papersco-authored by
the Stem Cell Institute's former
director, Catherine Verfaillie,
in whose lab Reyes worked.

In doing so, we stumbled
across problems in the lab of
another researcher affiliated with
the Stemn Cell Institute, Jizhen Lin,

AN UNEXPLAINED RESEMBLANCE

The University of Minnesota's

decision to launchan inguiry into the

research of Jzhen Lin (see main story)

still leaves an earlierconcernin limbo.
In November 2008,

researchers ked by Cat herine Ve rfaillie,
investigates the mechanisms
involved inthe proliferation.

The concern i that animage
recording the presence of one of the

Spot the similarities

Each of these images shows a gel recording the activity of anindividual gene in

cells from the inner ears of mice

Individual bands on age| should have subtly different s hapes, yetin this gel
the first three bands from the right appear identica

= =) = =0

Thesetwo gels are desoribed as recording the activity of diff erent genes, yet they appear
identical. Within each gel, the first and third bands from the right alsoap pear identical

() omo (un S O3

10n the right, images are coloured to accentustevariation in their grey-scale using
asoftware tool supplied by the US Office of Reseanch Integrity

who published a paper
including Verfaillie among the
authors in December 2008
lAmerican fournal of Physiology -
Cell Physiology, DOI: 101152/
ajpeell.oo3z4.2008).

This paper explores how stem
cells from the inner ears of lab

“What might emerge at

other research centres if
their publications were
given similar scrutiny?”

res ponsible for duplicated and
erroneous data in Verfaillie's
best-known publication, which

claimed that certain cells from

bone marrow can mimic the

mice can give rise to neurons

and specialised “hair cells”

that detect sound waves. The
question is whether images of
gels documenting the activity
ofvarious genes have been spliced
together, and whether some bands
on the gels have been duplicated.
Inone case, anentire gel appears
to have beenused twice to
deseribe results for different
genes (see images, above).

After combing through more
of Lin's research, we found
possible duplications within
imagesin six further papers,
published between 2001 and
2007. None involved Verfaillie.

InApril, New Scientist told the
university of our concerns about
Lin's work. The university took
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Verdict: not proven

“The investigation panel found that multiple images published in [six]
papers were improperly manipulated and invalid.

“The panel determined the evidence was inconclusive as to who
prepared the manipulated images, and there was insufficient evidence
to find intent to misrepresent results or to find that the images had
been submitted for publication with knowledge of the manipulations.”

University of Minnesota statement,
February 2011

e Before verdict: one paper retracted; one
corrected

e After verdict: nothing by June 2012



Perky cheerleaders?

“When Professor Schmidtlapp says he’ s discovered something big, the
science writers...don’ t draw their guns and make him put his cards on
the table. They don’ t flyspeck his raw data, don’ t check his funding
sources, don’ t scrutinize his previous articles for mistakes.

“They like science, they probably admire Schmidtlapp and they’ re
excited by the prospect that he’ s right. So they just ask him how to
spell whatever it is and write it down.”

John Crewdson of the Chicago Tribune, in Nieman Reports, Winter 1993



Automated plagiarism tools are a deterrent

Is it possible to develop similar tools for image duplication/manipulation?

DROP IN DUPLICITY?

There has been a decline in the number
of new highly similar pairs of manuscripts.
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Digital image forensics

http://ori.hhs.gov/forensic-tools

THE OFFICE OF Contact Us Search this site [e] ORI

RESEARCH -
INTEGRITY

Home AboutORl - News &Events - ResearchMisconduct - RCR Resources - Programs - Policles & Regulations - Assurance Program -~

Home >> Research Misconduct >* Forensic Tools ~ .
: Misconduct Case Summaries
Forensic Tools
ORI Forensic Tools for Quick Examination of Scientific Images and Plagiarism =
= I Newsletter

These educational tools illustrate several principles in examining questioned images in biomedical science.

Plagiarism Tools: Various tools which help detect possible problems with plagiarism and citation. )
~| Follow Us on Twitterc

Forensic Droplets: A “Droplet” is small desktop application in Adobe Photoshop® (v.7 and later) that

automatically precesses image files dragged onto its icon. A Droplet can be a nearly "seamless” interface
for quickly examining certain features of a scientific image in Photoshop while reading the publication in ‘ = Annual Report System

the FULL TEXT (html) form in an Internet Browser. Download and save the Droplet to the desktop.

Forensic Actions: An "Action” is the sequence of steps in Photoshop that was recorded to create the : PHS Administrative Action
Droplet, but unlike the latter it can be easily customized by the user. Download and save each action, and Bulletin Board
then import it through the Photoshop® Actions Palette, to create new routines that can be easily modified

d shared. . .
and share Social Media

Additional Forensic Actions, with advanced look-up tables for improved visualizations, that are compatible The Blog
with Photoshop v C52-3 are available by direct request to ORI (AskORI@hhs.gov =)

Considerations, Sample Images, and Forensic Test-Patterns: This section discusses the methods, gives r— Sharing Data Prior to Publication.
samples of images from past cases, and provides Forensic Image Test Patterns to evaluate the What Would You Do?
performance of the Droplet (or Action).
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Plagiarism detection tools

eTBLAST

Text-similarity search engine for PubMed,
ClinicalTrials.gov etc
http://etest.vbi.vt.edu/etblast3/

Déja vu
Database of highly similar papers
http://spore.vbi.vt.edu/dejavu/

Plagiarism Resource Site
http://plagiarism.bloomfieldmedia.com/

Includes download of free software, WCopyfind, and links to
commercial plagiarism detection software
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