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JCB Why would a publisher care
about image integrity?

 To ensure, to the best of our ability, that what our readers see is
what the authors saw.

« To maintain the reputation of the journal.

 To maintain the integrity of the scientific record.
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» A culture of image manipulation:
perceived acceptability?

 The ease of image manipulation with
today’s sophisticated software

» Naiveté/ignorance/incompetence of
the line between acceptable and
unacceptable manipulation

* Professional pressure to succeed
* A deliberate intent to deceive

Why do scientists
manipulate images?

Look, You HAVE
CROSSED THE LINE

e Bur WE BOTH STARTep
ON THIS SIDE,..

.

CartoonChurch.com




JCB The ease of image manipulation
In the Digital Age

* Nearly everyone is a Photoshop expert.

* Image acquisition platforms contain many complex image
processing tools.

* Every new technology means a new way to alter results.

Seeing no longer
means believing.




JCB Detecting image manipulation
before publication

Who should do it?

 Principal Investigators - the proactive approach

 Journal Editors - the reactive approach
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~50%
>10%
~1%

Detecting Iimage manipulation

How Big is the Problem?

Of all editorially accepted papers:

must remake at least one figure.

must provide the original data for further assessment.

have acceptance revoked or are withdrawn.

# of papers since 2002

Total screened 3081
Original data obtained 430
Acceptance Revoked / 32

Withdrawn
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Investigating image manipulation

If we suspect our guidelines have been violated...

Step 1. We request the original data (unmodified microscopy files,

films, etc).
- >10% of accepted manuscripts

Step 2: We analyze those data.

» Do the original data match the prepared figure?

* |s the manipulation acceptable (and fixable), or does it constitute
misconduct?
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Inappropriate Manipulation

Guideline #1: “No specific feature within an image may be
enhanced, obscured, moved, removed, or introduced.”

» Adjustment of a specific feature: altering intensity

Submitted
Figure

Original
Data




Inappropriate Manipulation

Guideline #1: “No specific feature within an image may be
enhanced, obscured, moved, removed, or introduced.”

» Adjustment of a specific feature: cleaning up background

Submitted Figure Adjusted Contrast




Inappropriate Manipulation

Guideline #1: “No specific feature within an image may be
enhanced, obscured, moved, removed, or introduced.”

» Adjustment of a specific feature: cleaning up background

Submitted Adjusted Original
Figure Contrast Data




Inappropriate Manipulation

Guideline #3: “The grouping of images from different parts of the
same gel, or from different gels, fields, or exposures must be made
explicit by the arrangement of the figure.”

* splicing

Submitted
Figure

Manipulation
revealed by
contrast
adjustment
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Fraudulent Manipulation

Guideline #1: “No specific feature within an image may be
enhanced, obscured, moved, removed, or introduced.”

» Adjustment of a specific feature: fabricating data

Marker X GFP

- ProteinY-GFP

+ ProteinY-GFP
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Fraudulent manipulation:
The Case of Woo-Suk Hwang

Original

NT-hESC-4 NT-hESC-5 NT-hESC-6 NT-hESC-7

o - ---

Adjusted Contrast
NT-hESC-4 NT-hESC-5 NT-hESC-6 NT-hESC-7

o - - -

Ildentical pixels

from Hwang, W.S., et al. (2005) Patient-Specific Embryonic Stem Cells Derived from Human SCNT Blastocysts. Science 308:1777-1783.
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The JCB DataViewer

A browser-based application for archiving, viewing, and sharing
original, raw files associated with JCB articles, including
multidimensional image files.

Allows presentation and archiving of the original data as
acquired by the user, pre-manipulation.

Allows us to host files from various types of light microscope
and gel-documentation systems.

Allows users (editors, reviewers, readers) to perform simple
analyses of the data within the application and download the
data in the open OME-TIFF format for more detailed analysis
with their software of choice.

JCB: Kol
VGl GLENCOE

http://jcb-dataviewer.rupress.org SOFTWARE
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The JCB DataViewer

* Tool for authors
« data archiving pre- and post-publication
« data sharing post-publication
» Tool for editors and reviewers
Are the authors showing us what they actually saw?

« data validation pre-publication **without having access to
proprietary image acquisition and processing platforms***

J C Data O
Viewer GLENCOE

http://jcb-dataviewer.rupress.org SOFTWARE



JCB

THE JOURNAL OF CELL BIOLOGY

The JCB DataViewer

Voluntary participation rate (as of May, 2011):

524 GB of images total (published and unpublished)
- 178 published manuscripts
- 624 published figures
—> 7236 published images
- 1007666 frames

JC Data O
Viewer GLENCOE

http://jcb-dataviewer.rupress.org SOFTWARE
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The JCB DataViewer

JCBDataYiewer - Home Page irefox

(=] 3]
Fle Edt Vew Hstory Gookmarks Tooks Help
GE' C 0 o [ [hemepetdataviener. upress.oray - I!:_l“Gnng\e P

o2 JCBDataViewer - Home Page =

THE ROCKEFELLER
Data @ UNIVERSITY
J C Viewer L | s

QUALITY AND INTEGRITY

og in
RCHIVE | SUPPORTED FILE TYPES | INSTRUCTIONS FOR USE | FAQ | C

ACT | TERMS OF USE | ABOUT

The JCB DataViewer is a browser-based application designed to facilitate viewing. analysis, and
sharing of multi-dimensional image data associated with articles published in The Journal of Cell
Biology.

For more information about the JCB DataViewer click here.

Current Issue B)

Featured Images
See the Editorial for more details about
data download. Defective nucleotide excision repair with normal centrosome structures and functions in the absence of all
vertebrate centrins
Tiago J. Dantas, Yifan Wang, Pierce Lalor, Peter Dockery, Ciaran G. Morrison
jch. 2011, DO 10 1083jch 201012083
Full Wiewer | Article | Figure

Search

,—
Search

Integrins traffic rapidly via circular dorsal ruffles and macropinocytosis during stimulated cell migration
Zhizhan Gu, Erika H. Noss, Victor ¥, Hsu, Michael B. Brenner
jch. 2011.193:61-70 DOl 10.1083/jcbh 201007003

Full Viewer | Article | Eigure

A vertebrate N-end rule degron reveals that Orc6 is required in mitosis for daughter cell abscission
Juan A Bernal, Ashok R Wenkitaraman
jch. 2011, 192:968-578 DOL: 10.1083/ch 201008125
Full Viewer | Article | Eigure

Runx1 modulates adult hair follicle stem cell emergence and maintenance from distinct embryonic skin
compartments
- Karen M. Osario, Karin C. Lilja, Tudorita Tumbar
jch. 2011, 183:235-250 DOL: 10.1083/ch 201006068
Full Viewer | Article | Eigure

HP1a recruitment to DNA damage by p150CAF-1 promotes homologous recombination repair
Ceéline Baldeyron, Gastan Soria, Daniele Roche, Adam J. L. Cook, Geneviéve Almouzni
jch. 2011, 193:81-95 DAL 10.1083/ch 201101030

Eull viewer | Article | Eigure

http://jcb-dataviewer.rupress.org
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History  Bookmarks  Tools

The JCB DataViewer:
File Types Supported

GE ' X o IJI:E‘http‘/ficbrdataviewev rupress.orafichjpage/imageformats)

77 - Iﬁ =] Google

Jc8 JCBDataviewer - Supported File Types | =

Data
Viewer

Adabe Photoshop PSD

THE ROCKEFELLER
UNIVERSITY
GLENCOE

SOFTWARE QUALITY AND INTEGRITY

log in

DATAVIEWER HOME ‘ UGGl SUPPORTED FILE TYPES WEERETsaile] LA 2ol 41T ‘ FAQ | CONTACT ‘ TERMS OF USE ‘ ABOUT

psd

Alicona 30

aldd

Amersham Biosciences GEL

gel

Current Issue &)
Amira Mesh

See the Editorial for more details about

am, amiramesh, .grey,
hx, labels

data download.

Analyze 7.5

img, hdr

Search Animated PNG

Aperio SVS TIFF

ARF

Search AVl (Audio Video Interleave)

Bio-Rad PIC

, il rawe Mo Multi-plane "stitched" files support.
Mo annotated ROl images support

Bitplane Imaris

Bitplane Imaris 3 (TIFF)

Bitplane Imaris 5.5 (HOF)

Cellomics

Compix Simple-PCl

Deltat/ision

dv, rad, r3d_d3d, dvlog

DICOM

dicom, .dic, dem, jp2, No compressed file support
J2K, J2kr, raw

EPS {Encapsulated PostSeript)

eps, .epsi, ps

Evotec/PerkinElmer Opera Flesx

flesc

FEI

irma

i

http://jcb-dataviewer.rupress.org
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The JCB DataViewer:
The Mini Viewer

2) JCBDataViewer - Browser - Mozilla Firefox =] 3]
Fle Edt Yew Hgtory Bookmarks Iooks Help

Cc X @ IJBE‘http‘ﬂ/i[hrdatawewer.rupressurg/][hﬂhmwsefzﬂzﬂzzﬂ 77 - Iﬁ“GDUg\E P

Jc3 JCBDataviewer - Browser +

THE ROCKEFELLER
Data @ UNIVERSITY
|J C Viewer GLENCQE . mmmnn

log in

DATAVIEWER HOME | ARCHIVE | SUPPORTED FILE TYPES | INSTRUCTIONS FOR USE | FAQ | CONTACT | TERMS OF USE | ABOUT

Original Bata Locus-specific and activity independent gene repositioning

during early tumorigenesis

(Bimages) K.J. Meaburn, T. Misteli
J Cell Biol. 2008, 180;38-50 DO 10.1083fjch, 200708204, [Article]

Figure 1 [4
¢ Figure 161 Published Man, 14 Jan 2008

« Figure 2 [2]

LS L= Figure 2

Search Loomonsmage s . 10 open s viensr 1

li
Search

Legend

PTEM gene loci (red) and VEGF loci (green;
the color of VEGF wias changed to red in the
main manuscript) were detected in
paraformaldehyde fixed MCF 104 B2 cells
grown for 20 days under 3D growth
caonditions. A representative acinus structure
is shown. VWhole acini were not imaged to
reduce bleaching and to increase the
number of acini analyzed. Instead the optical
sections imaged totaled approximately
18-20pm in thickness

> B

FI5H an control 30 cultures

Done

http://jcb-dataviewer.rupress.org
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The JCB DataViewer:
The Full Viewer

¥) JcBDataviewer - Full Viewer - Mozilla Firefox

Fle Edit Miew Histoy Bookmarks Tools Help

6 - X |J:a\mtp:mch—datawewermpress.nrg/,cn/.mg,deta\vzngfzzvf

~| Google

Jc8 JCBDataWiewer - Full Viewer

@ THE ROCKEFELLER
UNIVERSITY
GLENCOE PRESS

SOFTWARE QUALITY AND INTEGRITY

logg in
DATAVIEWER HOME | ARCHIVE | SUPPORTED FILE TYPES | INSTRI

IONS FOR USE | FAQ | CONTACT | TERMS OF USE | ABOUT

Locus-specific and activity independent gene repositioning during early tumorigenesis
K.J. Meaburn, T. Misteli

J Cell Bial. 2008. 180:38-50 DOl 10.1083fch 200708204 [Article]

Viewing Options =

Max Intensity
Split Channel &

Quality | Mormal =

Zoom
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Line PlatT™

Rendering Details
Channels - Edit

)

Color [
Current Image
L2753 | T 11
Image Infermation
Image Link
ake Movie
Make Movie: 7

- 3

Format Quicktime .mav (Mac) ~

Z-sections

Frames per seconct 35

Make Movie

Timepoints
©2007-2011 Glencoe Software Inc. All rights reserved.

Done

http://jcb-dataviewer.rupress.org



JCB

THE JOURNAL OF CELL BIOLOGY

POSTER FILE TYPES | INSTRCTIONS FOR USE | TAD | C

GLENCOE
SOFTWARE

gene

Locus-specific and activity indep:
K Masbarn, . Mistell

during early o

Posactions

THE ROCKEFELLER
UNIVERSITY

il

THE ROCKEFELLER
UNIVERSITY

'PORTER FILE TYPES | INSTRIICTIONS FOR USE

Locus-specific and activity
am. T sl
0001603550 D03 10

gene during early genest

et 200108004

The JCB DataViewer:
Single Channel Views

il

Tienepoints

H
4 K4 Meabarn, . Wi
i 4 Ce1Bol 2004, 1603 4000
_—
Timepaints =
i3 S S e R H
= H

Locus-specific and activity independent gene repositioning during early tumorigenesis
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The JCB DataViewer:
Split Channel View

¥) JcBDataviewer - Full Yiewer - Mozilla Firefox

ol x|
Fle Edit View Hitory EBookmarks Tooks  Help
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J Jc8 JCBDataYiewer - Full Yiewer +
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GLENCOE
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ARE

SOFT

DATAVIEWER HOME | ARCHIVE | SUPPORTED FILE TYPES | INSTRUCTIONS FOR USE | FAQ TERMS OF USE | ABOUT

Locus-specific and activity independent gene repositioning during early tumorigenesis
K.J. Meaburn, T. Misteli

J Cell Biol. 2008. 180:38-50 DO 10.1083/ch 200708204, [Article]
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The JCB DataViewer:
Lineplots

CBDataviewer - Full Viewer - Mozilla Firefox
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File Edt Vew Hitory Bookmarks Tools Help
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K.J. Meaburn, T. Misteli
JCell Binl. 2008 180:38-50 Dl 10 1083ch 200708204 [Article]

Viewing Options @

e THE ROCKEFELLER
UNIVERSITY

SOFTWARE QUALITY AND

INTEGRITY

log in

~

Wax Intensity ol
Split Channel [

Quality | Mormal =
Zoom
= W
Ling Plot [
Al | Horizontal T
¥ =487 apply
showing. ¥ =497
Rendering Details
Channels - Edit

Color
Current Image
27453 | T 14

Image Information
Image Link
Make Movie

Download OME-TIFF
Other \magesr

Z-sections

~
=
[

Timepoints
©2007-2011 Glencoe Software Inc_ All rights reserved

Dane.

http://jcb-dataviewer.rupress.org




JCB

THE JOURNAL OF CELL BIOLOGY

Where do we go from here?

 Promote a new standard for sharing and archiving of published
image data.

« Submission and publication of more than just 300 dpi, flat
Image data that editors, reviewers, and readers can only
assume are fair representations of reality

* Public data archiving
» Greater openness in research
e ...an international repository for all published image data?

J C Data O
Viewer GLENCOE

http://jcb-dataviewer.rupress.org SOFTWARE
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A new era for image sharing =
A new era for image manipulation?
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