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MOLECULAR STRUCTURE OF
NUCLEIC ACIDS
A Structure for Deoxyribose Mucleic Acid
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Neural Responses to Taxation and
Voluntary Giving Reveal Motives

for Charitable Donations

William T. Harbaugh,™** Ulrich Mayr,** Daniel R. Burghart!

Civil societies function because people pay taxes and make charitable contr®
public goods. One possible motive for chartable contributions, calls-
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some satisfhction even when public poods are
suppled through mmmdatory toabon, beause, by
this account, people care cnly about how much of
the public good & rwidad amd not abowt the
process by wi o arsfer oocurs, A seoond
ke mving 1 the sense of
ot of volintary giving.
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Second, a wanmm-glow motive for altnism provides
m arpument in Gvor of policies tha encourage
volumtary giving, becmse the wamm-glow benefit
provides a rewand 10 the giver that exceads the ben-
& fom paving an equivalent amount i axes ().
Neural evidence may help clanfy the relative
unporance of pure altmism and wanmm-glow mo-
tives for charitable giving. Although there is
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Club Rules of Authorship

‘Publishers:  Instructions to Authors
*Societies and Organizations:

Guidelines for Authorship
‘Institutions: Guidelines for Responsible
Conduct
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Instructions to Authors
Archives of Oral Biology

cell

Genetics

Journal of Bacteriology

Journal of Biological Chemistry
Journal of Dental Research
Journal of Experimental Medicine
Journal of Molecular Biology
Nature

New England Journal of Medicine
Proceedings of the National Academy (USA)
Scilence



Good Practices

Authorship definition: significant intellectual contribution, not just
technical one

No submission of previously published material

No simultaneous submission of same work to different journals

No public disclosure prior to publication or in keeping with embargos
Subjects protection compliance met

Data sharing a condition of publication

Deposit of archival data for public access a condition of publication
Disclosure and management of conflicts

Transfer of copyright to publisher

Use of contributorship model



PNAS | July 20, 2004 | vol. 101 | no. 29 | 10495

Responsible authorship of papers in PNAS

Nicholas R. Cozzarelli, Editor-in-Chief
PNAS encourages authors describing contributions in a footnote. Examples
of designations an author could note include the following:

-Designed research

‘Performed research

-Contributed new reagents or analytic tools
*Analyzed data

*Wrote the paper
http://www.pnas.org/cgi/content/full/101/29/10495




Authorship (Journal of Bacteriology [American Society for Microbiology])

An author is one who made a substantial contribution to the overall design and
execution of the experiments; therefore, ASM considers all authors responsible for
the entire paper. Individuals who provided assistance, e.g., supplied strains or
reagents or critiqued the paper, need not be listed as authors but may be recognized in
the Acknowledgments section.

All authors must agree to the order in which their names are listed in the byline.
Statements regarding equal contributions by two or more authors (e.g., X.J. and Y.S.
contributed equally to ...) are permitted as footnotes to bylines and must be agreed to
by all of the authors. Other statements of attribution may be included in the
Acknowledgments section.

A change in authorship (order of listing, addition or deletion of a name, or
corresponding author designation) after submission of the manuscript will be
implemented only after receipt of signed statements of agreement from all parties
involved.

Disputes about authorship may delay or prevent review and/or publication of the
manuscript. Should the individuals involved be unable to reach an accord, review
and/or publication of the manuscript can proceed only after the matter is investigated
and resolved by the authors’ institution(s) and an official report of such and signed
statements of agreement are provided to ASM.



Sharing Publication-Related Data and Materials:

Responsibilities of Authorship in the Life Sciences

(2003) National Academies Press, Washington, DC.
2003. On line at:

http://www.nap.edu/catalog/10613.html

Principles and Recommendations
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Principles

*Include all that is necessary to support claims and
reproduce work

*Central information justifiably not included in paper must
be accessible and or made available in usable form

*Where agreed upon by community of researchers, data
must appear in a publicly available database by the time of
publication

-State in paper how to obtain likely requested materials,
information on material transfer agreement

-Patented material should be made available under a license
for research use



£3 www.hhis,gov

Cantadt Us | Print Yersion

Advanced Search | Site Map

Office of
@ Extramural Research

National Institutes of Health

About OER  NIH Home

Grants Policy NIH Data Sharing Policy

Policy & Guidance

Compliance & Oversight

Research Invalving Human Data sharing is essential for expedited translztion of research results into knowledge, products and procedures to improve human haalth,

DIJESS The Final hIH Statement an Sharing Research Data was published in the NIH Guide on Feiruary 26, 2003, This is an axtension of NIH palicy on sharing research resaurces, and reaffirms NIH suppart for the cancept of data

Animal Research (OLAW)  charing, The new policy becares effective with the October 1, 2003 receipt date far applications or proposals to K,

Peer Review Palicies &
Practices s Data Sharing Requlations/Palicy/Guidance Chart for NH Awards (08/30/2006) - (MS Ward - 62 KB) - This chart is designed as a quick guide only for the purpose of identifying variaus data sharing

requiztion/policy/quidance documents applcable to NIH funding,

Intellectual Property Policy

Invention Repaorting , , ‘ .
(iEdison) + NIH Guide Notice {02/26/2003) - Final NIH Statement on Sharing Research Data,

Clobal OFR Resources. " NIH Guide Hotice {03/01/2002) - NIH Announces a Draft Statement on Sharing Research Data,

Al &Acmnms + NIH Data Sharing Palicy and Implermentation Guidance (03/05/2003) - Guidance praviding the NIH policy statement on data shaning and additional infarmation on the implementation af this policy,
Frequently Used Links
Fraguent Questians + Frequently Asked Questions - Datz Sharing (02/16/2004) - Listing of Frequently Asked Questians that will be updated as new guestions are received. Please check back periadically for new questions and answars,

o Data Sharing Workboak (FDF - 75 KB) or (M3 Word - 74 KB) - (02/16/2004) - Workbook to show how investigatars working in a variety of scientific areas have sharad their data,

+ NIH Oata Sharing Brochure (PDF - 244 KB) - (05/20/2003) - Printable brachure that summarizes main elements of the NIH Data Sharing Policy,

+ Testimonials (M5 Ward - 22 KB) - (03/05/2003) - First-hand accounts from researchers who have shared data,

+ Other Data Sharing Documents and Resources (02/19/2004) - Additional resaurces relating to data sharing.

http://grants.nih.qov/grants/policy/data sharing/index.htm




Club Rules of Authorship

‘Publishers:  Instructions to Authors
*Societies and Organizations:

Guidelines for Authorship
‘Institutions: Guidelines for Responsible
Conduct



AUTHORSHIP GUIDELINES: ICMJE

http://www.icmje.org/

Vancouver Group, 1978

Commonly accepted guidelines for manuscripts
submitted for publication

Now subscribed to by several hundred journals

Guidelines on many aspects of publication,
including Authorship



AUTHORSHIP GUIDELINES:
ICMJE

February 2006

1. All persons designated as authors should qualify
for authorship

2. All those who qualify should be listed

3. Each author should have participated
sufficiently in the work to take public
responsibility for appropriate portions of the
content

4. One or more authors should take responsibility
for the integrity of the work as a whole, from
inception to published article.



AUTHORSHIP GUIDELINES: ICMJE

Authorship credit based only on:
-substantial contributions to conception and

design, or acquisition of data, or analysis and
interpretation of data

-drafting the article or revising it critically for
important intellectual content; and
-final approval of the version to be published

Authors should meet all three of these conditions

Insufficient grounds for authorship:
Acquisition of funding
collection of data
general supervision of the research group



Club Rules of Authorship

‘Publishers:  Instructions to Authors
*Societies and Organizations:

Guidelines for Authorship
‘Institutions: Guidelines for Responsible
Conduct



-Editor Roles and Responsibilities
Authorship

‘Reviewer Roles and Responsibilities
-Sponsor Roles and Responsibilities
‘Relations Between Editors and Publishers
Sponsoring Societies, or Journal Owners
‘Responsibilities to the Media
Description of Research Misconduct
International Models for Responding

to Research Misconduct

‘Reporting Suspect Manuscripts

Digital Images and Misconduct
Correcting the Literature

‘Handling Third Party Inquiries About
Scientific Misconduct

cSE's White Paper.
on Promoting integrity

Editori

in Scientific Journal

Publications

al Policy
Ct'm;rn‘.f.‘

W

: =_2000),
Commitiee (2005 2000

af Science Editors

ﬁ:rulwi]&cicnccE:limr:s.c;m,

http://www.councilscienceeditors.org/editorial policies/white paper.cfm




Committees, Associations, and Organizations

The Council of Science Editors. This group began in 1957 as the Council of Biology Editors. Its
mission is to serve members in the scientific, scientific publishing, and information science communities
by fostering networking, education, discussion, and exchange and to be an authoritative resource on

current and emerging issues in the communication of scientific information
http://www.councilscienceeditors.org/

Uniform Requirements for Manuscripts International Committee of Medical Journal Editors.

In 1978, a group of editors proposed uniform guidelines for publication in medical journals, including
specific criteria for authorship. These guidelines for publication are periodically updated, the most
recent update was February 2006. These guidelines may be accessed at:
http://www.icmje.org/index.html

Committee on Publication Ethics

[Formed in 1997 ] COPE is a forum for editors of peer-reviewed journals to discuss issues related to
the integrity of the scientific record, it supports and encourages editors to report, catalogue and
instigate investigations into ethical problems in the publication process (from their mission statement)
http://www.publicationethics.org.uk/

The World Association of Medical Editors

Established in 1995 to facilitate worldwide cooperation and communication among editors of peer-
reviewed journals; this groups compiles resources and develops policies of relevance to authorship and
publication practices. http://www.wame.org/

The HHS Office of Research Integrity: Resources on Publication Practices; e.g., responsible
authorship, peer review, literature searching and more.
http://www.ori.hhs.gov/education/products/rcr_authorship.shtml




THE ROLE OF SCIENTIFIC SOCIETIES

Society for Neuroscience 1998; Guidelines: Responsible
Conduct Regarding Scientific Communication.
http://www.sfn.org/index.cfm?pagename=responsibleCond
uct.

American Chemical Society 2006; Ethical Guidelines to
Publication of Chemical Research.
http://pubs.acs.org/ethics/ethics.pdf.

American Society for Microbiology 2007; Instructions to
Authors for ASM Journals.
http://www.journals.asm.org/misc/ifora.shtml.




Authorship Culture and Club Rules:
Professional Society Policies

APA SFN ICMJE | ASM ACS ASCE | AGU
(Psych) | (Neurosci) | (Med. | (Micro) | (Chem) | (Civ. | (Geophys.
Eds.) Eng.) | Union)
Tech.
Contribution - X X X X X X X
Signif.
Contribution
Copyright X (x) X X X | X X
issues
cor X X X X X X (x)
Duplica‘re X X X X X X X
Publication
Shar'ing X X X X

Data




Club Rules of Authorship

‘Publishers:  Instructions to Authors
*Societies and Organizations:

Guidelines for Authorship
‘Institutions: Guidelines for Responsible
Conduct



US Medical Schools with Guidelines
Discussing Authorship

Year Authorship Respondents
Guidelines
Reported
1990 13% 99 (n=125)
1997 21% unknown

2000 36% 99 (n=125)



Recent Developments in Publication
Practices

Biosecurity implications (4/12)

Instructions to Authors

1. Archives of Oral Biology

2.cell

3.6enetics

4.Journal of Bacteriology

5.Journal of Biological Chemistry
6.Journal of Dental Research
7.Journal of Experimental Medicine
8.Journal of Molecular Biology

9. Nature

10.New England Journal of Medicine
11.Proceedings of the National Academy
(USA)

12.5clence



Experiments of Concern:

1. Demonstration of how to render a vaccine ineffective.

2. Conferring resistance to therapeutically useful
antibiotics.

3. Enhancing the virulence of a pathogen or rendering a
non-pathogen virulent

BIOTECHNO GY
RE smutﬁ

IN AN AGE OF LE IR1S

4. Increasing transmissibility of a pathogen

5. Altering the host range of a pathogen

6. Manipulations that would enable diagnostic evasion

/. Weaponization



Academic Programs

Faculty / Research

Executive Education

Prospective Students
Alumni

Corporate Visitors

Questions about news and
research: gsb_info

i@g=b . stanford.edu
CESID) T22-2ME5T

STANFORD
GRADUATE SCHOOL OF BUSINESS

Research

change lives « change

B Caution About a Bioterror Attack on the U.S. Milk Supply

June 2004

STAMFORD GRADUATE SCHOOL OF BUSIMESS — Amens 4
grams of botulinum toxin dropped into a milk production facility
could cause serious illness and ewen death for 400,000 people
inthe United States. Investments that would cost the public
only 1 cent more per half-gallon of milk could prewvent this
nightmare scenario, according to L3wrence b, Wigin of the
Stanford Graduate School of Business.

Wiein, the Paul E. Holden Profezsor of WBnagement Science,
has been conducting a senes of studies on the effects of
wanous potential termorist activities in United States. Mot only
milk, but saft drink=, fruit and wegetable juices, processed
tomato products, and even grains—anything that goes through
large-zcale storage and production and rapid distnbution—ceould
be at risk for zuch an attack, with catastrophic consequences
forthe Amercan public, YWein says in his most recent study,
conducted with Yifan Liu, 3 PhD candidate at the Institute for
Computational and hiathematical Engineering at Stanford
University .

http://www.gsb.stanford.edu/news/research/pubpolicy

Public Folicy
Rezearch by

Lawrence Wein

Faul E. Holden Professor of
Management Science
Stanford Graduate School of
Business

fifan Liu

FhD Candidate

Institute for Computational and
fathematical Engineering
Stanford University

wein_bioterror.shtml
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1918 Flu and Responsible Science

he influenza pandemic of 1918 is estimated to have caused 50 million deaths worldwide; 675,000 in the

United States. The reconstruction of the 1918 virus by the synthesis of all eight subunits and the gen eration

of infectious virus are described on p. 77 of this issue, * and the sequences of the final three gene segments

of the virus are described in a concurrent Nawere paper.§ Predictably, but alarmingly, this virus is more

lethal to mice than are other influenza strains, suggesting that this property of the 1918 virus has been

recovered in the published sequence. The good news is that we now have the sequence of this virus, perhaps
permitting the development of new therapies and vaccines to protect agaimst another such pandemic. The concemn is that
aterrorist group or a carel ess imvesti gator could comvert this new knowledge into another pandemic.

Should the sequence ofthe 1918 virus have been published, given its potential use by terrorists? The dual-use nature
of biological information has been debated widely since September 11, 2001. In 2003, acommittee of the LS. National
Academies chaired by Gerald Fink considered this issue, weighing the benefits against the risks of restricting the
publication of such biological information. They outlined the tradeoff between erring on the side of prudence, thus
potentially hindering the progress of critical science, and erring on the side of disclosure, thus potentially aiding
terrorists. The LS. National Science Advisory Board for Biosecurity (NSABB) was established to advise governmental
apencies and the scientific community on policies relative to public
disclosure. This board has begun to deliberate, but the questions are
complex, as typified by these papers on the 1918 virus. It is reassuring
that the NSABB was asked to consider these papers before publication
and concluded that the scientific benefit of the future use of this
information far outweighs the potential risk of misuse. People may be
reassured that the system is working, because agencies representing
the public, the scientific community, and the publishing journals
were involved in the decision.

I firmly believe thatallowing the publication of this informati on was
the correct decision interms of both national security and public health.
Itis impossible to forecast how scientific observations might stimulate
others to create new treatments or procedures to control future
pandemics. For example, in the Narure article, sequence comparisons
suggest that the 1918 virus was generated not by imcremental changes
in the polymerase genes, but by the movement of these genes, in total,
from an avian source into a human nfluenza virus. The availability of these sequences will permit identification of
their avian origin and should show why this particular set of genes was selected. Similarly, the results in the Science
article sugpest that the cleavage of a protein on the surface of the 1918 virus, a step critical for virulent infection, may
occur by a previousty unknown mechanism-—a hint that could lead to new drugs for inhibiting this step and thus
preventing futire pandemic eruptions.

Influenza is highly infectious, and a new strain could spread around the world ina matter of months, if not weeks. The
public needs confidence that the 1918 virus will not escape from research labs. All of the described experiments were
done in a Biosafety Level 3 labomtory, a high-containment environment recommended by the US. Centers for Disease
Control and Prevention and the National Institutes of Health on an interim basis, whose use should become a permanent
requirement for such experiments. Current evidence suggests that some available drugs and possible future vaccines
could suppress infections by the 1918 virus. Given the prospect of another natural influenza pandemic, the recent
decision by the U.S. administration to stockpile antivirals for influenza treatment seems wise. Finally, although a
sequence of the 1918 virus has been determined and is highly virulent in mice, this may not be the specific form of
the virus that caused the pandemic of 191 8. Anarticle in the same issue of Namwre] reports the existence of sequence
wvariation in a natural population of influenza virus; vet we have only one sequence forthe 1918 pandemic strain, and
the reconstructed virus described in the Science article was built into the backbone of a laboratory strain. Because a
pandemic infection is dependent on many unknown properties, there is no certainty that the reconstructed 1918 virus is
capable of causing a pandemic.

Phillip A. Sharp

Phillip A. Sharpis Institute Professor at the Massachusetts Institute of Technology, 7 7 Massachusetts Avenue, Cambridge. MA 02 139, USA
101126/ 5cken0e. 1120820

*T_M._Tumpey ef al, Sclence 310,77 (2005). ). Taubenberger af &l Nature 437,839 [2005). $5 Sakbeng, Nature 1001038/ atureld 239 (2005)
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Recent Developments in Publication
Practices

Clinical trials registration (all ICMJE)

Instructions to Authors

1. Archives of Oral Biology

2.cell

3.6enetics

4.Journal of Bacteriology

5.Journal of Biological Chemistry
6.Journal of Dental Research
7.Journal of Experimental Medicine
8.Journal of Molecular Biology

9. Nature

10.New England Journal of Medicine
11.Proceedings of the National Academy
(USA)

12.Science



lIl.J. Obligation to Register Clinical Trials

The [CMJE believes that it 15 important to foster a
comprehensive, publicly avallable database of clinical tnals.
The ICMJE defines a clinical trial as any research project that
prospectively assians human subjects to intervention or
Concurrent comparson or contral groups to study the cause-
and-effect relationship between a medical intervention and a
health outcome. Medical interventions include drugs, surgical
procedures, devices, behavioral treatments, process-of-care
changes, and the like.

The [CHIE member journals will require, as a condition of
consideration for publication in thelr journals, registration in &
public trials registry. The details of this policy are contained
under editorials. The ICWMJE encourages editors of other
bliomedical journals to adopt similar palicy.

http://www.clinicaltrials.gov/




Vice President Sponsored Industry Technology  Research Subjects Edlucation and Animal
for Research Programs Partnerships  Transfer Protections Compliance Oversight Resources

Clinical Trials Protocol Registration

Policies The International Committee of Medical Journal Editors (ICMIE) proposed publication
policies in 1978 which the Cormmittee has periodically updated since that timme. Owver 500

Guidelines biormedical journals use the ICMIE palicy as a publication requirernent. A recent update
announced that beginning July 1, 2005, all clinical trials must be registered on a publicly

Dversight accessible internet site prior to patient enrollment as a condition for publication in any

journal subscribing to the ICMIE publication policy, Beginning September 13, 2005,
clinical trials that enrolled their first patients prior to July 1 must be registered before
subrmission for publication, {for more information, go to

http: v icmje orgfclin_trialup htrn),

In large part, this policy will facilitate the peer review of submitted manuscripts to
journals using the ICMIE publication policy, Referees will be able to view on-line a
description of the clinical trial being reported, and reconcile the data presented with the
plan of the study,

The WCU Office of Research endorses the requirerment for clinical trial registration, and
WZU intends to promote this standard for the following reasons:

® The broad reach of the ICMIE Policy will set a national standard and will eventually
be adopted by most, if not all biomedical journals, The concept of clinical trial
reqgistration makes sense and is meritorious, Click here for a list of the current
subscribing biomedical journals,

® FPublic access to clinical trial protocals will provide a novel and effective educational
tool for human subject volunteers,

e Clinical trials registration ensures continuity in MWCU's research enterprise, If a
principal inwestigator directing a trial were to leave the institution, the trial could be
continued under a new investigator without concerns about having precluded
options for publication of the results,

Frequently Asked Questions

http://www.research.vcu.edu/p_and_g/clinicaltrials.htm



Recent Developments in Publication
Practices

Peer review and digital imaging (5/12)

Instructions to Authors

1. Archives of Oral Biology

2.cell

3.6enetics

4.Journal of Bacteriology

5.Journal of Biological Chemistry
6.Journal of Dental Research
7.Journal of Experimental Medicine
8.Journal of Molecular Biology

9. Nature

10.New England Journal of Medicine
11.Proceedings of the National Academy
(USA)

12.Science
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Feature

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

Mike Rossner' and Kenneth M. Yamada®

lf\,-ialiaging Editor, The Journal of Cell Biulugy
2Editor, The Journal of Cell Biology, and the National Institute of Diental and Craniofacial Rescarch, National Institutes of Health

Ir’s all so easy with Photoshop'. In the
days before imaging sofrware 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 digiral
image files. Many such manipularions,
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
using features in the imaging soft-
ware, so manipulation is also a risky
proposition.

Good science requires reliable data.
Consequently, to protect the integrity
of research, the scientific community
takes strong action against perceived
scientific misconduct. In the current
definition provided by the ULS. gov-
ernment: “Research misconduct is de-
fined as fabrication, falsification, or
plagiarism in proposing, performing,
or reviewing research, or in reporting
research results.” For example, showing
a figure in which part of the image was
either selectively altered or recon-
structed to show semething thar did
not exist originally (for example, add-

Reprinted with permission from The NIH Casafyst
Add.rtss m.rr:spond.cnc: o I\'ﬁk{ RDSSD.:E Iou:nal
of Cell Biology, Rockefeller University Press,
1114 lst Ave., 3rd H., New York, INY 10021,
Tel.: (212) 327-8881. Fax: (212) 327-8576.
tJ'l‘J.:!.u: IOSSD.C[@[DCILC&U.CLCC{H
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ing or modifying a band in a polyacryl-
amide gel image) can represent falsifi-
carion 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 berween acceprable and unac-
ceptable image adjustment.

Here we present some general guide-
lines for the proper handling of digital
image dara and provide some specific
examples to illustrate pitfalls and inap-
propriare practices. There are different
degrees of severity of a manipulation,
depending on whether the alteration
deliberately changes the interpretation
of the dara. That is, creating a result is
waorse than making weak data look bet-
ter. Nevertheless, any manipulation
that violates these guidelines is a mis-
representation of the original data and
is a form of misconduct. All of the ex-
amples we will show here have been
created by us using Photoshop; al-
though they may appear bizarre, it is
remarkable that they are actually based
on real cases of digital manipulation
discovered by a careful examinarion of
digital images in a sample of papers
submirted (or even accepted) for publi-
carion in a journal.

Why is it wrong to “touch up”
images?

If you misrepresent your data, you are
deceiving your colleagues, who expect

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-guality
image, you had to carefully repeat an
experiment multiple times.

Manipularing images to make figures
more simple and more convincing may
also deprive you and your colleagues of
seeing other information thar is often
hidden in a picture or other primary
data. Well-known examples include ev-
idence of low quantities of other mole-
cules, variations in the pattern of
localization, and interactions or
coOperativity.

Journal guidelines
[t is surprising that many journals say
lirtle or nothing in their “Instructions
to Authors™ abour which rypes of digi-
tal manipulations are acceprable and
which are not. The following journals
provide some guidelines, but they vary
widely in comprehensiveness.
Molecular and Cellular Biology. “Since
the contents of compurer-generated
images can be manipulated for berrer
clarity, the Publications Board art its
May 1992 meeting decreed thar a de-
scription of the software/hardware used

should be pur in the figure legend(s).”

Journal of Cell Science. “Image en-
hancement with computer software is
acceptable pracrice, but there is a dan-



1 2 3 4

Figure 3. Manmipulation of blots: brightness and contrast adjustments. (4} Adjusting the in-
tensity of a single band (arrow). Bl Adjustments of contrast. Images 1, 2, and 2 show sequen-
tially more severe adjustments of contrast. Although the adjustment from 1 to 2 is accept-
able because it does not obscure any of the bands, the adjustment from 2 to 3 is
unacceptable because several bands are eliminated. Cutting out a strip of a blot with the
contrast adjusted provides the false impression of a very clean result (image 4 was derived
trom a heavily adjusted version of the left lane of image 1). For a more detailed discussion
of “gel slicing and dicing,” see Nature Cell Biology editarial (2).
Case



J. Experimental Medicine (Rockefeller Press)

Image Acquisition and Manipulation. No specific feature within an image may be
enhanced, obscured, moved, or removed. 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 (i.e., using dividing lines) and in the text
of the figure legend. If dividing lines are not included, they will be added by our
production department, and may result in production delays. Adjustments of
brightness, contrast, or color balance are acceptable if they are applied to the
whole image and as long as they do not obscure or eliminate any information present
in the original, including backgrounds. Without any background information, it is not
possible to see exactly how much of the original gel is actually shown. Nonlinear
adjustments (e.g., gamma settings) must be disclosed in the figure legend. All
digital images in manuscripts accepted for publication will be scrutinized by our
production department for any indication of improper manipulation. Questions
raised by the production department will be referred to the Editors, who will
request the original data from the authors for comparison to the prepared figures.
Cases of deliberate misrepresentation of data will be reported to the
corresponding author's home institution or funding agency.



Science (AAAS)

Modification of figures. Science does not allow certain electronic enhancements or
manipulations of micrographs, gels, or other digital images. Figures assembled from
multiple photographs or images must indicate the separate parts with lines between
them. Linear adjustment of contrast, brightness, or color must be applied to an entire
image or plate equally. Nonlinear adjustments must be specified in the figure legend.
Selective enhancement or alteration of one part of an image in not acceptable. In
addition, Science may ask authors of papers returned for revision to provide additional
documentation of their primary data.



na«tur e International weekly journal of science

Guide for digital images

Images submitted with a manuscript for review should be minimally processed (for instance, to add arrows to a micrograph). Authors should retain their unprocessed data and metadata
files, as editors may request them to aid in manuscript evaluation. If unprocessed data are unavailable, manuscript evaluation may be stalled until the issue is resolved. All
digitized images submitted with the final revision of the manuscript must be of high quality and have resolutions of at least 300 dpi.

A certain degree of image processing is acceptable for publication (and for some experiments, fields and techniques is unavoidable), but the final image must correctly represent the
original data and conform to community standards. The guidelines below will aid in accurate data presentation at the image processing level; authors must also take care to
exercise prudence during data acquisition, where misrepresentation must equally be avoided. Manuscripts should include a single Supplementary Methods file (or a subsection of
a larger Supplementary Methods file) labeled ‘equipment and settings' that describes for each figure the pertinent instrument settings, acquisition conditions and processing
changes, as described in this guide.

Authors should list all image acquisition tools and image processing software packages used.

Authors should document key image-gathering settings and processing manipulations in the Supplementary Methods.

Images gathered at different times or from different locations should not be combined into a single image, unless it is stated that the resultant image is a product of time-averaged data
or a time-lapse sequence. If juxtaposing images is essential, the borders should be clearly demarcated in the figure and described in the legend.

The use of touch-up tools, such as cloning and healing tools in Photoshop, or any feature that deliberately obscures manipulations, is to be avoided.

Processing (such as changing brightness and contrast) is appropriate only when it is applied equally across the entire image and is applied equally to controls. Contrast should not be
adjusted so that data disappear. Excessive manipulations, such as processing o emphasize one region in the image at the expense of others (for example, through the use of a
biased choice of threshold settings), is inappropriate, as is emphasizing experimental data relative to the control.

When submitting revised final figures upon conditional acceptance, authors may be asked to submit original, unprocessed images.

Electrophoretic gels and blots

Positive and negative controls, as well as molecular size markers, should be included on each gel and blot - either in the main figure or an expanded data supplementary figure. For
previously characterized antibodies, a citation must be provided. For antibodies less well characterized in the system under study, a detailed characterization that
demonstrates not only the specificity of the antibody, but also the range of reactivity of the reagent in the assay, should be published as supplementary information.

The display of cropped gels and blots in the main paper is encouraged if it improves the clarity and conciseness of the presentation. In such cases, the cropping must be mentioned in the
figure legend and the supplementary information should include full-length gels and blots wherever possible. These uncropped images should be labeled as in the main text and
placed in a single supplementary figure. The manuscript’s figure legends should state that "full-length blots/gels are presented in Supplemental Figure X."

Vertically sliced gels that juxtapose lanes that were not contiguous in the experiment must have a clear separation or a black line delineating the boundary between the gels.

Cropped gels in the paper must retain important bands.

Cropped blots in the body of the paper should retain at least six band widths above and below the band.

High-contrast gels and blots are discouraged, as overexposure may mask additional bands. Authors should strive for exposures with gray backgrounds. Multiple exposures should be
presented in supplementary information if high contrast is unavoidable. Immunoblots should be surrounded by a black line to indicate the borders of the blot, if the background
is faint.

For quantitative comparisons, appropriate reagents, controls and imaging methods with linear signal ranges should be used.

Microscopy

Authors should be prepared to supply the editors with original data upon request, at the resolution collected, from which their images were generated. Cells from multiple fields should
not be juxtaposed in a single field; instead multiple supporting fields of cells should be shown as supplementary information.

Specific guidelines: Adjustments should be applied to the entire image. Threshold manipulation, expansion or contraction of signal ranges and the altering of high signals should be
avoided. If 'Pseudo-coloring’ and nonlinear adjustment (for example 'gamma changes') are used, this must be disclosed. Adjustments of individual color channels are sometimes
necessary on ‘merged’ images, but this should be noted in the figure legend.

We encourage inclusion of the following with the final revised version of the manuscript for publication:

In the Methods, specify the type of equipment (microscopes/objective lenses, cameras, detectors, filter model and batch number) and acquisition software used. Although we appreciate
that there is some variation between instruments, equipment settings for critical measurements should also be listed.

A single Supplementary Methods file (or subsection of a Supplementary Methods file) titled ‘equipment and settings’ should list for each image: acquisition information, including time and
space resolution data (xyzt and pixel dimensions); image bit depth; experimental conditions such as temperature and imaging medium; and fluorochromes (excitation and emission
wavelengths or ranges, filters, dichroic beamsplitters, if any).

The display lookup table (LUT) and the quantitative map between the LUT and the bitmap should be provided, especially when rainbow pseudocolor is used. If the LUT is linear and covers
the full range of the data, that should be stated.

Processing software should be named and manipulations indicated (such as type of deconvolution, 3D reconstructions, surface and volume rendering, ‘gamma changes', filtering,
thresholding and projection).

Authors should state the measured resolution at which an image was acquired and any downstream processing or averaging that enhances the resolution of the image.
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Parting Thoughts

Formality replacing folklore

Know where to find guidance on authorship and
publication practices

Get involved

. be a good mentor and educate proactively
be a good trainee: engage your mentor and
colleagues
be part of the process of developing policies and
guidelines (e.g., your institution, your scientific
society(s),



Responsible Conduct of Research Resource Page

http://www.courses.vcu.edu/rcr/




