Scientific Misconduct
Revisited: Stories and
L essons Learned

Taipei Medical University
March 3, 2023

Tien-Hsien Chang 7R HLEE
Director, PPRI (Program for Promotion of Research Integrity)
Interim Director, Genomics Research Center
Academia Sinica, Taiwan
chang108@gate.sinica.edu.tw




HE#EHZ 1 (10-dollar NTD)
Piero Anversa (Harvard): Cheating on
heart stem cell. Consequence(s)?

(1) 5 years in prison
(2) Fined US$5M s

(3) Fined US$10M . |
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(4) Fined US$20M &
(5) Scot-free S



HHEHZ 2 (10-dollar NTD)
Dong Pyou Han (formerly lowa State)
Caught cheating on HIV vaccine

1) 5years Iin prison
2) US$2M

3) US$5M

4) US$7.5M
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5) Got out scot-free



2 3 (10-dollar NTD)

German experimental physicist;

¥ o

Done incredible experiments;

Always published in top

journals.

How often did he publish

his papers?



NEWEST
World Record
HOwW many

co-authors?
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Fake Peer Review

Retracted papers for fake peer review by country
from 2012 to 2016

N,

Taiwan 576
78

Source: Retraction Watch




nature

cell biology

B_ Altmetric: 21  Citations: 4 More detail »

Article

G9a/RelB regulates self-renewal and
function of colon-cancer-initiating
cells by silencing Let-7b and activating
the K-RAS /[B-catenin pathway

Shih-Ting Cha, Ching-Ting Tan, Cheng-CE NSt N - ST RP S (7 TR ()

Ming-Tsan Lin B Min-Liang Kuo &
Pub'@]ed PubMed -
Nature Cell Biology 18, 993-1005 (2016]  ma 1oy o bocieine Advanced
d0i:10.1038/ncb3395
Download Citation Format: Abstract « Send to -

Cancer Cancer stem cells

Cell signalling DNA methylation

@ RETRACTED ARTICLE

See: Retraction Notice

Nat Cell Biol. 2016 Sep;18(9):993-1005. doi: 10.1038/ncb3395. Epub 2016 Aug 15.

G9a/RelB regulates self-renewal and function of colon-cancer-initiating cells
by silencing Let-7b and activating the K-RAS/B-catenin pathway.

Cha ST"2, Tan CT3, Chang CC*®, Chu CYZ, Lee WJ®, Lin BZ’, Lin MT”*8, Kuo ML®-10,




Baltimore Case: A 10-Years Ordeal

1986

1986-89

1991
Dec. 1991
1993
1994
1996

Aug. 1996

Imanishi-Kari / Baltimore CELL paper;
Question raised at MIT

Forensic analysis by Secret Service

US Congress hearings

NIH OSI: “serious scientific misconduct”; CELL paper retracted
Baltimore resigned from Rockefeller presidency

Scientists validated CELL paper’s findings

NIH ORI final report: data fabrication and cover-ups

Dept Health and Human Services overturns ORI’s verdict

Tufts University re-instated Imanishi-Kari



Hendrik Schon Scandal

Ph.D. (1997) University of Konstanz

Condensed matter physics and
nanotechnolgy

Bell Lab

One paper every 8 days in 2001
Science (9), Nature (7), Physics Review (6)



World Record: Fujii Yoshitaka |
(EFH SE) |

 M.D., Anesthesiology
* Tokyo Medical and Dental n

U., Tsukuba U., and Toho U.

* 183!

Shigeaki Kato (i X 3E)

* Ph.D., Endocrinology
* University of Tokyo

« 25 retracted; 43 suspected

e Cell, Nature, Science, G&D, NCB,
EMBO J., MCB, etc.




The Goodwin Case

Rising star in RNA field

Recruited to U. Wisconsin (2000), Associate

&
- =
S aging ¥

i |

Professor with tenure

Falsify figures in grant proposals | ’ ,
NSMB, Mol. Cell, Dev. Biol. Y BN
Reported by students and postdocs & .
Pleaded qguilty; two-years probation; $500 fine; pay
pack $100,000.

Science, Sept. 1, 2006



Carlo CrOCG EIJcNu?;:E:ﬁfElnllcs
Years of Ethics
« Superstar at Ohio State University Charges, but Star

. Publish >1000 papers Cancer Researcher
Gets a Pass

* Empire builder

« OSU salary alone = NT$2640 &/year

By JAMES GLANZ and AGUSTIN ARMENDARIZ MARCH 8, 2017
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What's the Point?

External
World



How Bad iIs It?

e 200 scientists admitted misconduct aneti 2009)

* 90% academic data cannot be reproduced in

indUStry (Begley & Ellis, 2012; Prinz et al., 2011)

» Merck withdrew VIOXX: unreported heart failures
« 55,000 premature deaths estimated; settled with

$48 bI“IOn (Horton, 2004)



Fraction of papers with problemat

Bik, Casadevall, Fang (2016)
7(3):e00809-16.
doi:10.1128/mBi0.00809-16.

We are NOT Faring
Too Well! ®

0.10 1
0.09 -
0.08
0.07 £
0.06 - : &
0.05- x & Lo
® “:‘:b@{\’b \Sk'
0.04 1 > && O o
0.03 - *&@ o <
| iy Rroportion of
0.021 - Papers with Image
&5 Duplications by

0.011 : Country
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Fraction of published papers




Incentives: Why Do [t?
m— @ Desperation

Ph.D. degree
Grant funding
Promotion & Tenure

Job loss
Money stress

Prestige

Award & Fame
Power
Big Money reward




(Self) Plagiarism: copy-and-Paste

Published Text and Data

Review
Functions of the DExD/H-box proteins in nuclear pre-mRNA splicing ™

ien Chang *, Luh Tung, Fu-Lung Yeh, Jui-Hui Chen, Shang-Lin Chang

search Center, Academia Sinica, Taipei, Taiwan

ARTICLE INFO ABSTRACT

In eukaryotes, many genes are transcribed as precursor messenger RNAs (pre-mRNAs) that
introns, the latter of which must be removed and exons ligated to form the mature mRNAs. T}

20
1 February 2013

and U6, are ential for executing pre-mRNA sp!
made up of all those proteins and snRNAs, is re:

DEXD/H-box protein
NA helicase

Discard pathwa

” Introduction as that has been achieved for RNA polymerase 11 and
uctures have been resolved to atomic level.

By its nature and position in the gene-expression pathway, splic- \This review focuses on discussing how a host of D}
ing transforms the genetic information stored in the chromatin to ek aids to dynamically reconfigure the spliceosom
create RNA sequence not found in DNA. Thus, it serves not only to in- mafer. Readers interested in other aspects of spli
terpret the genome but also to expand the genetic coverage beyond to e xcellent reviews on the subject [1-5]

the gene-number constraint via alternative splicing into a rich reper- he role of each DExD/H-box splicing fac
toire of final gene products. In sharp contrast to transcription and the j¥der of the spliceosome assembly pathway. H
translation, splicing is accomplished by forming spliceosome, the muyl-functional DExD/H-box splicing factor is e
splicing machinery, anew onto each precursor messenger RNA willstate so and then discuss its respective roles at
(pre-mRNA). Such an assembly process (Fig. 1) begins by a productive es of the splicing pathway. Because most of ou
binding of the U1 small nuclear ribonucleoprotein particle (snRNP) to DExD/H-box splicing factors comes from studyi
e intron 5 splice site (5'ss), which commits pre-mRNA to the splicing \veast system, we shall focus mostly on the yeast data, f
way. The eventual assembled spliceosome contains, in addition g priate, will also comment on the relevant data from off
RNP, U2, U4, U5, and U6 snRNPs as well. Spliceosome the

An Act of
Stealing

RNA-RNA interaction compared to the number of Ul

Nuclear precursor mRNA (pre-mRNA) splicing takes place
in the spliceosome, a large dynamic complex consisting of over
100 proteins and five small nuclear RNAs (snRNAs) (32, 70).
During spliceosome assembly, the U1 small nuclear ribonucleo-
icle (snRNP) first contacts the pre-mRNA 5’ splice
site (5'ss), fo by binding of the U2 snRNP to the branch
site and the joining of the U5-U4/U6 tri-snRNP (32, 64, 70).
The step in which U1 snRNP binds to the 5'ss is arguably one
of the most critical, because it probably commits pre-mRNA to
the splicing pathway (38, 48, 49, 60, 74). In the budding yeast
Saccharomyces cerevisiae in vitro system, two Ul-snRNP-con-
taining commitment complexes (CCs), CC1 and CC2, can be
detected by native gel electrophoresis prior to the U2 snRNP’s
joining to form the prespliceosome (38, 60). CC1, whose for-
mation is dependent on a functional 5'ss, appears to be a
kinetic precursor to CC2, whose formation requires both a
functional 5’ss and branch site and the participation of the
branch-site-binding protein (BBP) and Mud2p, which are
likely equivalent to SF1 and U2AFG6S, respectively, in the
mammalian system (1-3, 75).




Fabrication (Faking):
Painting the White Mice Black
e William Sus fnérlin:

Derngato.logist (1974)

. Robert Gooq




Biology

Falsification: Doctoring Data to

Make Believe

Published July 6, 2004

reature 2004 JCB Guideline of Image Manipulation

What’s in a picture?
The temptation of image manipulation

Mike Rossner! and Kenneth M. Yamada?

1I’».fianaging Editor, The Journal of Cell Biolog}f
*Editor, The Journal of Cell Biology, and the National Institute of Dental and Craniofacial Research, National Institutes of Health

It’s all so easy with Photoshop'. In the
days before imaging software became
so widely available, making adjust-
ments to image data in the darkroom
required considerable effort and/or ex-
pertise. It is now very simple, and thus
tempting, to adjust or modify digital
image files. Many such manipulations,
however, constitute inappropriate
changes to your original data, and
making such changes can be classified
as scientific misconduct. Skilled edito-
rial staff can spot such manipulations

ing or modifying a band in a polyacryl-
amide gel image) can represent falsifi-
cation or fabrication.

Being accused of misconduct ini-
tiates a painful process that can disrupt
one’s research and career. To avoid
such a situation, it is important to un-
derstand where the ethical lines are
drawn between acceptable and unac-
ceptable image adjustment.

Here we present some general guide-
lines for the proper handling of digital
image data and provide some specific

age usually carries information beyond
the specific point being made. The
quality of an image has implications
about the care with which it was ob-
tained, and a frequent assumption
(though not necessarily true) is that in
order to obtain a presentation-quality
image, you had to carefully repeat an
experiment multiple times.
Manipulating images to make figures
more simple and more convincing may
also deprive you and your colleagues of
seeing other information thar is often



Gross Manipulation of Blot

A Original image Manipulated image




Contrast & Brightness: Excessive Manipulation




CYP27B1 (-230/+130)

: MBD4 siRNA '
WT S165A T246A S262A  S165A/S262A J
e e e asenaa el | O. Kato’s 2009
PTIH - - 4 - - 4 - - 4 - - 4 - - 4
N e e e el | \ature Paper

Five images are identical.

CYP27B1 c CYP278B1 CYP27B1
3007/-3442) (-230/+130) (-3907/-3442) (-230/+130)

Anti-MeCP2 Anti-MeCP2

Anti-MBD1 Anti-MBD1
Anti-MBD2 Anti-MBD2

Anti-MBD3 Anti-MBD3
Anti-MBD4 ——. - Anti-MBD4

Duplicated [ —~ aivieo

P
Anti-VDR

Anti-HDAC2 -— Anti-HDAC2
CO ntrOI ;\.,‘t DNMT1 Anti'-DNMT1

Pt iy
- - -

-— - -

Anti-DNMT3B — Anti-DNMT3B — -

Panels & i H
INput | cs e e P — |npUt - ¥ ---

Images e — e
PTH - = 3 PTH(1h - - + - - o+

‘\-‘~__ “4“‘1?- Sixteen images
are identical.

Brightness -35



2008 JBC Paper (a Talwanese Shame):
“Reused” and “Duplicated” Everywhere

This article has been withdrawn by authors Ming-Tsan Lin, I-Hsin Kuo, Cheng-Chi Chang, Chia-Yu Chu, Been-Ren Lin,
and Min-Liang Kuo. The same images were used to represent different experimental conditions. In Fig. 1A, lanes 2
and 4 of the HIF-1a DNA gel were duplicated. The HIF-1a DNA gel from Fig. 1A was reused in Fig. 1E in the HIF-1a
rCyr61 panel. The GAPDH DNA gel from Fig. 1A was reused in Fig. 1E as GAPDH rCyr61 and IGF-1 panels, Fig. 5A as
GAPDH, and Fig. 6B as input, left panel. The HIF-13 immunoblot from Fig. 1A was reused in Fig. 1B as HIF-18, AGS and
TSGH panels, Fig. 1D as HIF-1B, N87 panel, Fig. 1F as HIF-1B, rCyr61 panel, and Fig. 3D as HIF-1B. The tubulin
immunoblot from Fig. 1A was reused in Fig. 5B as tubulin, lower panel, and reused in Fig. 5E as tubulin, left panel. In Fig.
1C, lanes 1 and 2 of the HIF-1a immunoblot were reused in lanes 5 and 6. In Fig. 1D, the HIF-1a immunoblot from the
N87 panel was reused in Fig. 1F in the HIF-1a IGF-1 panel. In Fig. 1E, lanes 2 and 3 of the HIF-1a DNA gel from the
rCyr61 panel were duplicated in lanes 5 and 6 of the same panel. Also in Fig. 1E, the HIF-1a DNA gel from the CoCI2
panel was reused in the IGF-1 panel as HIF-1a. In Fig. 1F, lanes 4 and 5 were duplicated in the HIF-1 immunoblot from
the CoClI2 panel. The HIF-18 immunoblot from the IGF-1 panel in Fig. 1F was reused in Fig. 3A as tubulin. In Fig. 1G,
lanes 1 and 2 of the tubulin immunoblot, left panel, was reused in lanes 3 and 4 of the same panel. In Fig. 2A, lanes 2 and
4 of the HIF-1a immunoblot and lanes 3 and 4 of the HIF-18 immunoblot from the CoCI2 panel were duplicated. In Fig.
2C, lanes 1 and 2 of the HIF-1B immunoblot were duplicated in lanes 4 and 5, lanes 7 and 8, lanes 9 and 10, and lanes
11 and 12. Also, in the same panel, lanes 3 and 6 were duplicated. In Fig. 3A, lanes 4 and 5 of the HIF-13 immunoblot
were duplicated. Also in the same figure, lane 1 of the p-AKT immunoblot was duplicated in lanes 3 and 5, and lane 2 of
the AKT immunoblot was duplicated in lane 5. The AKT immunoblot from Fig. 3A was also reused in Fig. 3D as 4E-BP1.
In Fig. 3B, lane 1 of the p-AKT immunoblot was reused in lanes 5 and 6, and lane 1 of the AKT immunoblot was reused in
lane 6. In Fig. 3D, lane 1 of the HIF-1a immunoblot was reused in lane 6, and lane 1 of the p-p70S6K immunoblot was
reused in lane 5. The graphs in Fig. 4A were duplicated. In Fig. 5A, lane 1 of the c-MET DNA gel was reused in lanes 5
and 6, and lane 2 of the same gel was reused in lane 4. Also in Fig. 5A, lanes 1-3 of the AMF gel were reused in lanes 4—
6. In Fig. 5C, lane 1 of the PAI-1 DNA gel was reused in lane 2, and lane 1 of the GAPDH DNA gel was reused in lane 2.
In Fig. 6A, lanes 1 and 4 of the tubulin immunoblot were duplicated. Lane 2 of the PAI-1 DNA gel from Fig. 6B, left panel,
was reused in lanes 2 and 3 of the PAI-1 DNA gel, right panel. In Fig. 6B, lanes 1 and 4 of the input DNA gel, right panel,
were duplicated.




Cherry-Picking, Gel-Slicing-and-Dicing:
A Recipe for Disaster




Ph.D.?

Doctor of Philosophy
\VAS

Doctor of Photoshop



Falsification: Computational Get-

INSIGHTS | POLICY FORUM

REPRODUCIBILITY

Enhancing reproducibility MUST DESCRIBE IN
Jor computational methods DETAIL:

Data, code, and workflows should be available and cited

ByVictoria Stodden,! Marcia McNutt,”
David H. Bailey,’ Ewa Deelman,* Yolanda
Gil,* Brooks Hanson,” Michael A. Heroux,*®
John P.A. Ioannidis,” Michela Taufer®

ver the past two decades, computa-
tlundl methods have Ily changed

hip to pro
and to simulat:
But with these advance
lenges that are contributing to broader
cerns over i1‘1‘€p1‘0du(‘ibilitv in the scholarly

lisclosure uf Lumput

(uuent reporting methods 2
incomplete, and still evolving. We present a
0 set of Reproducibility Enhancement
(REP} targeting disclosure chal-

ness Pmmutwn (TOP llldf:‘ll]]t‘.b (1) cﬂ]d

Loss Syndrome

to understanding how computational re-

sults were derived and to reconciling any ) D at a S h arl n g

differences that might ar between inde-
¢ cus on

e -Software sharing
il «\/\/Or K flOWS
*Detailed comput.
Environment

-etc.

RECOMMENDATIONS
Share data, software,

in opent ! 2
omponents that enal

11-tltlependent regeneration of computational Stodden et al (2016) Science 254. 1240-1241

results are the data, the computational steps



Falsification: vaux’s 10 Rules of
Thumb for Statistical Presentation

Australon Biochemist Stoderds Page What Kind of

Ten Rules of Thomb Lo dhe Preserdation and E rro r B a rS ?
Ivd’évpve‘i" wtion. of Dtz n Scierdiic Poblicstions

David Vaux's quest is to improve the quality of data in scientific publications. The Australian Biochemist asked him to provide

-3 - -
a brief description of his Ten Rules'. Because of space limitations, and the need to avoid litigation, no genuine examples D e S C r I t I Ve ra n e -
(or counter examples) have been included to illustrate the rules hei r Vaux the full .

Science is new knowledge gained throughrepeated  was 35.51 wi f0.64 w I t & t t & _I_
experiment or observation. This knowledge is communicated than kn ng the SD, but might be of great interest to a e aS g re a e S —
by publishing papers, which, by convention, include not climatologist who knew that the values between 1920 and
only the conclusions, but also the data upon which the 1960 were 34.32 with a CI,, .6 - -
conclusions are based. The data should be sufficient, and Sta n d ard d eVI atl O n
presented in such a way, that those reading the paper are
able to interpret them themselves, and come to the same

conclusions as the authors. The discussion should include all
conclusions that are consistent with the published data.

To convince readers of a paper that a new fact has been
discovered, and that the results are not just a fluke or a
statistical anomaly, the experiments or observations must be
repeated often enough to make it highly probable that the
conclusions are correct. Sometimes all of the data are shown,
but more commonly they are combined and statistics are
used to indicate how they are distributed and how much
confidence one should have in any inferences about them.

-
Inferential:
L]
To be communicated honestly and convincingly and in a
way that can be comprehended by those reading a paper,
the data must be presented properly. To be convinced that S al I ar e r ro r O

the authors' conclusions are correct, those reading a paper
must know  to interpret the data.

This article provides ten rules of thumb for the presentation
of data in publications, and each rule can also be considered t e I I l e a n O r
from the point of view of the reader of a paper, when they
are trying to decide whether the data are sound and the

SEM) & confidence
Vaux, D. (2008) Australian Biochemist 39, 37-39. |nte rvaIS (CI)




Co-Author’s Responsibilty:
World Record of 5,154 Co-authors

|& Selected for a Viewpoint in Phys -
W ending

PRL 114, 191803 (2015) PHYSICAL REVIEW LETTERS 15 MAY 2015

»
Combined Measurement of the Higgs Boson Mass in pp Collisions at /s =7 and 8 TeV
with the ATLAS and CMS Experiments

G. Aad et al.” . . v‘ S

on the combined data
yy and H — ZZ — 4¢ decay
nstructed invaria ass peaks in the tw

are found to be consis

PHYSICAL REVIEW LETTERS

A. Bassalat,""* A. Basye,*' R.L. Ba
B: H.S. Bawa,' "' 1. B. Be
P H K

e i : " “onsta C. Conta,"** “onti,""' F. G 2
A.J. Beddal akov,"> . T T. A B
; S ’ e s F.C . in Ort ™
. F J C.B N.R. Bemard,™' C. Bemius, 5 Dandoy,”" } . anninger, ** u
) % o, C. Bertsche, L C .

M. Bessner. ™" N. Besson,™

Bianchini, 3 . .
M. Bind P. de Jo L. De Nooij, < A. De Salvo,

Lr Debenedett,
C. M. Delitzsch,

L. Brenner
F. M. Brochu,™*

E. Drechsler,’" M. Dris,""" E. Du
L. Duguid,
H. Duran Yildiz, " ) e “* M. Dyndal, ™

* Paper per se:

0. Bulekov,™' D, Bullock,

E. Etzion,

S.F

D. Ferrere, Ferretti, ™" A, Ferre

= 9 pages




NEWEST Record

15,025 Co-authors

BJS, 2021, 108, 1056-1063

DOI: 10.1093/bjs/znab101
Advance Access Publication Date: 24 March 2021

Original Article

SARS-CoV-2 vaccination modelling for safe surgery to
save lives: data from an international prospective
cohort study

COVIDSurg Collaborative, GlobalSurg Collaborative*

Members of the COVIDSurg Collaborative and GlobalSurg Collaborative are co-authors of this study and are listed under the heading Collaborators.

Correspondence to: (Dmitri Nepogodiev) NIHR Global Health Research Unit on Global Surgery, Heritage Building, University of Birmingham, Mindelsohn Way,
3irmingham B15 2TH, UK (e-mail: dnepogodiev@doctors.org.uk); (Aneel Bhangu) NIHR Global Health Research Unit on Global Surgery, Heritage Building, University
of Birmingham, Mindelsohn Way, Birmingham B15 2TH, UK (A.A.Bhangu@bham.ac.uk)



Co-Author’s Responsibility

ICMJ E (Interntl. Commit. of Med. J. Editors; NEJM, JAMA, Lancets [13])

Everyl is Equally Responsible

» Substantial Contributions: conception or design;
acquisition, analysis, or interpretation of data; AND

« Drafting the work and critically revising for
iImportant intellectual content; AND

* Final approval of revision to be published; AND

« Agreement to be accountable for ALL ASPECTS




PNAS Co-Author’s Responsibility

Substantial Contributions: conception or design, or
software creation

(OR) Draft the work

(OR) Substantively revise it

(AND) Approve submitted versions

(AND) Agree to be accountable for author’s own
contribution

(AND) Ensure questions related to any part of

work...investigated, resolved, and documented in

| Ite ratu e www.pnas.org/cgi/doi/10.1073/pnas.1715374115




Who Should NOT be a Co-Author?

* Ghost Writers: paid or not paid (Big-pharma
hiding behind: Vioxx)

 Honorary: “big cheeses” for authority
enhancement

* Financier

* Non-involvement lab head and higher-ups

* Providing published reagents

* Australia: misconduct

* US ORI: not misconduct

At minimum: you should have

carefully read the damn paper!

(Vaux, D. [2008] Australian Biochemist 39, 37-39.)




Experimenter’s Responsibility:
Keep Detailed Raw Data

Exp. Title
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STRAINS T BE CoNSTRUCTED — |FOR GENE DELETION[FITVESS
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PlI’'s Responsibilities:
Keep the Records for 20 Years

* Regular discussion of and insist on
research integrity

 Insist on seeing raw data

* Cross-check finalized figures with raw
data in great detall

* Avoid creating an “oppressive” lab culture

Do NOT serve as honorary co-author

« Mis-management: You are responsible!




Secret Service: You DON’T
Want to See Them, God Forbid!




Thou Shalt Not Cheat (in Science)
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Thanks!

Wish you a great
sSuccess In your

HONORABLE

research!




