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Contents
Executive summary

What does research integrity mean to you? I'll ask you to consider that question, reflect on the
complexities, and think about what kind of focus in research integrity might be most impactful.

Training in research integrity. I'll share two references and the evidence they provide for approaches to
training in research integrity.

Resources from Springer Nature. I'll introduce two training resources from Springer Nature that you may
find helpful as part of a comprehensive research integrity plan.

Closing thoughts. A research funder suggests all stakeholders have responsibility to ensure the publication
system is conducive to (good) scholarship. Some things are better together.

Thank you!
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shadowy and
sinister

Enhancing
reproducibility
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8th World Conference on
Research Integrity (Hybrid)

2-5 June 2024

Megaron Athens International Conference
Centre (MAICC)

Athens - Greece
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WCRI 2024: Abstract submission categories
https://wcri2024.org/abstracts-new/

Research environment. Healthy, supportive, inclusive workplace conducive to research integrity.
Training, supervision and mentoring.

Grant assessment, award, monitoring. Awarding grants and ensuring good grant governance.
Researcher assessment, evaluation, promotion. Researcher rewards and incentives.
Research procedures, materials and methods. How researchers design and carry out research.
Research ethics structures. Support for research ethics requirements.

Data practices and management. Data collection, storage, retention, archiving, and sharing.
Research collaboration.

Research publication and communication. writing, reviewing, editing, and publishing.

Breaches of research integrity. Questionable practices, misconduct, breaches of integrity and its management.

8 SPRINGER NATURE



Want research integrity? Stop the
blame game

Helping every scientist to improve is more effective than ferreting out a few

frauds.

Malcolm Macleod

vy f =

Most scientists reading this probably assume that their research-integrity office has nothing
to do with them. It deals with people who cheat, right? Well, it's not that simple: cheaters are

relatively rare, but plenty of people produce imperfect, imprecise or uninterpretable results.

If the quality of every scientist’s work could be made just a little better, then the aggregate
impact on research integrity would be enormous.

Nature 599, 533 (2021) https://doi.org/10.1038/d41586-021-03493-4
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Training
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JOURNAL ARTICLE

Education and training policies for research integrity:
Insights from a focus group study 3

a

Krishma Labib started her PhD at VUMC Amsterdam n January 2019. Her
research is part of the European Commission Horizon 2020 funded Standard
Operating Procedures for Research Integrity project SOPs4RI

These results confirm the need for research institutions to

develop a comprehensive RI plan that integrates RI education into
the research endeavor

Labib, Evans, Roje et al. Science and Public Policy,
49;2:246-266 https://doi.org/10.1093/scipol/scab077
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Needs and provision of research integrity training in Australian Institutions
Researchers value integrity training

Researchers value integrity training and would like to be offered more

The results of the first national survey to investigate research
integrity in Australia, a collaboration between the Australian
Academy of Science and publisher Springer Nature, indicate broad
support for mandatory research integrity training. The survey found
that whilst 68% of respondents stated that their institution offered
research integrity related training and 50% stated it was mandatory,
73% felt that such training should be mandatory for all those
holding a research position.

Findings and data https://doi.org/10.6084/m9.figshare.19771759
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Resources
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_ Research Integrity: An
Introd.uctlon for Researchers

E——

Research integrity is a key topic for everyone involved in science. However, it can
present a bewildering array of topics, and early career researchers may receive little or
no formal training in this area. How can you avoid common pitfalls and ensure your
work is of the best possible standard? This course aims to give you an overview of the
main areas in both research ethics and publication ethics.

We have designed this tutorial with early career researchers in mind, across all scholarly fields. Whether
your work involves traditional lab work, field work or research that is literature or theory based, the
principles of research ethics and publication ethics are still critical.

You will also have the opportunity to check your understanding with quiz questions as we go.

English Self-paced 45 minutes

P New: April 2023

P —

Access the course
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Course contents

Research Integrity: An Introduction for Researchers
What is research integrity?

Conducting research with integrity

Study design and execution

Ethics approval

Informed consent

Trial registration

Animal research

Plants, geological samples, cell lines

Authorship

Data

Reporting guidelines
Avoiding plagiarism
Conflicts of interest
Citation manipulation
Duplicate submission
Predatory publishers
Post-publication changes

Paper mills

https://www.springernature.com/gp/authors/campaigns/research-integrity-course

SPRINGER NATURE
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‘ = Editors ‘ Editing a journal Resources and Tools Research Integrity Courses

.-

< E-Learning courses

Course on Fundamentals of
* Peer Review
.

A strong understanding of all aspects of the peer review process is vital for all journal
Editors. This free three-module course provides any Editor with an overview of the
process in full.

Editor Resources English 30 minutes

Module overview

per module

16 SPRINGER NATURE



Fundamentals of Peer Review: 3 modules that explain the basics of peer review.

= [T miwu&'
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Fundamentals of Peer Review 1 - Fundamentals of Peer Review 2 - Fundamentals of Peer Review 3 -
Introduction to Peer Review Peer Reviewers Reports and Decisions

This module discusses the basics of the This module focuses on identifying and This module covers the process of assessing
peer review process such as the different inviting reviewers, the characteristics of a the reports received, how a Journal Editor
models, innovations in peer review, good reviewer, author and submission fraud makes a decision and the indicators of good
confidentiality and conflicts of interest. and reviewer fraud. and bad peer review within a journal.
Access the course / Access the course / Access the course /

https://www.springernature.com/gp/editors/editor-courses/fundamentals-of-peer-review
17 SPRINGER NATURE
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Alignment really matters
DFG: Academic Publishing as a Foundation and Area of Leverage for Research Assessment

19

ensuring that the publication system
develops in a way that is conducive to
scholarship ... enabling [academics] to
avoid succumbing to misguided
Incentives

May 2022 https://doi.org/10.5281/zenodo.6538162

The German Research Foundation (DFG) awarded EUR3.6 billion funding in 2021

SPRINGER NATURE
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Thank you
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Allison Doerr
Chief Editor

Nature Methods

Promoting open science
and research integrity at
the Nature Research
journals
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Manuscript transparency is key to research integrity and reproducibility

:j/\(gat dlj yqtl; do and how What previous
cyeREe work had been
?
->Methods section What data supports your results? done:
including unique _
materials, Supplementary ->Data Availability Statement, ~>Introduction,
Protocols, Reporting Supplementary Information, References
Summary, Code accession codes
Availability Statement

Who did the work? Who funded the
work? Do the authors stand to gain
financially from publication?

->Author list, Acknowledgements,
Ethics declaration

What are the limitations
of the study?

- Discussion

SPRINGER NATURE GROUP
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Manuscript transparency is key to research integrity and reproducibility

What did you do and how

What previous

did you do it? work had been
?
->Methods reporting What data supports your results? done:
including unique N .
el Introduction
: ->Data Availability Statement, ’
materials, Supplementary y References

Protocols, Reporting
Summary, Code
Availability Statement

Supplementary Information,
accession codes

Who did the work? Who funded the
work? Do the authors stand to gain
financially from publication?

->Author list, Acknowledgements,
Ethics declaration

What are the limitations
of the study?

- Discussion
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Methods and protocols

Authors must provide detailed Methods sections
* No word count limits on Methods sections
* Supplementary Notes encouraged

* Step-by-step protocols encouraged, utilize protocol repositories,
cite DOI in reference list

Guidelines

= protocolexchange Browse  About

protocolexchange \ ;"" g‘i ,;‘;

Contact Sign In + Submit a Protocol

SPRINGER NATURE GROUP



Unique materials

Authors must describe in full detail and agree to provide unique:

Nature Research journals require that:

Plasmids

Antibodies

Chemical compounds
Cell lines

Animal models

',() a ddge ne Browse Catalog - Deposit -

A Better Way to Share
Science

We distribute 92.000 plasmid:
world. We also produce 501 re our plasmid
collection, Find what you nee

View Collections ‘ Deposit a Plasmid

Education & Tools - Help Center -

T

Plasmids, mutant strains and cell lines be deposited in public repositories and accession codes

be provided

Sources and catalog numbers for commercially available materials must be stated in the

Methods

Other unique reagents or materials be provided upon reasonable request for a reasonable fee

SPRINGER NATURE GROUP



Nature Research Life Sciences Reporting Summary

CheCinSt Statistics

For all statistical analyses, confirm that the following items are present In the figure legend, table legend, main text, or Methods section.

2

a | Confirmed

[X] The exact sample size {n) for each experimental group/condition, given as a discrete number and unit of measurement

* Focuses on reporting basic, key elements to
prevent them from being overlooked by
authors and reviewers

[ A statement on whether measurements were taken from distinct samples or whather the same sample was measured repeatedly

X The statistical test(s) used AND whether they are one- or two-sided
Only commaon tests shouid be described salely by nome; describe more complex techniques in the Methods section

[7] Adescription of all covariates tested
[] A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

[5) A full description of thestatistical parameters inclucing central tendency .8, meas)or other basic estimates [e.. regression coefficient)
AND variation (e g. standard deviation] or associated estimates of uncertainty (e.g. confidence intervals)

* Experimental design

X For null hypothesis testing, the test statistic (e.g. £, t, r) with confidence intervals, effect sizes, degrees of freedom and £ value noted
Give P values as exact values whenever suitable.

] For Bayesian znalysis, information on the choice of priors and Markov chain Monte Carlo settings

[] Fer hierarchical and complex designs, identificaticn of the appropriate level for tests and full reporting of outcomes

e Statistical information

OXK 0O OXK O OO

[X] Estimates of effect sizes |e.g. Cohen's d, Pearson's r), indicating how they were calculated

i many of the po

* Unique reagents and materials

Reporting for specific materials, systems and methods

informatio

* Animal and human subject ethical
. . Materials & experimental systems Methods
g u | d e I | n eS n/a | Invalved in the study n/a | Involved in the study

B |[] Antibodies [K4|[] chipseq

1|4 eukaryotic cell lines 4| Flow cytometry

* Technique-specific modules (ChlIP-seq, flow S ——— BRI st
B0 Human research participants

cytometry, MRI) S Ep—

Eukaryotic cell lines

* Separate reporting tables for specific data Pty ormaton st o

Cell line source(s) K562 and HEK293T cells were obtained from ATCC.

types (crystallography, cryo-EM)

Mpycoplasma contamination Both K562 and HEK293T cells were for M .

* Paper and checklist are evaluated by Tt oy it ot o
reviewers and in-house statistical experts SPRINGERNATURE GROUP




27

Code reporting

Most Nature Research journals require that:
* Code be made available if is central to the paper
* Code is provided for peer review, so that reviewers can test it

* Authors must fill in a code checklist

Depending on the paper and its claims, we might require all/some of the below:
* Mathematical description of the algorithm

* Source code

* Pseudocode

* Compiled software

SPRINGER NATURE GROUP
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Code Availability Statement

Authors and journals must take steps to ensure that code is reproducible, reusable, and remains
available long-term!

Best practices dictate that authors:

Describe code availability and conditions of access in a Code Availability Statement
Provide code via an established repository such as Github
Mint a DOI (such as by Zenodo) and include it in the reference list

Use versioning and continue to make the version used to generate results in the paper
available

Provide clear documentation for installation and use
Provide a software license (ideally open source — any restrictions must be stated)
Include sample data for others to test-run the software

SPRINGER NATURE GROUP



Code Ocean

Code Ocean enables researchers to create a containerized version of their software, called a
‘compute capsule’

co Emap2sec: Protein Secondary Structure Detection in Interme...  (Saf Raghavendra Maddh.. }
Capsule File Edit View Tabs Settings Help Sign up or login to edit and run

Benefits:

5 M README.md X .
- T 6 P
® | I t d e View Raw | editorial |
All components require P ‘o
2 » @ environment ce i i
2
t d R LY Emap2sec Easing the burden of code re\::;a:’v&
- £ Ocean
O re-run code are RN —— e @ e P e
& Emap2sec is a computational tool using deep learning that
@ datasetpy 5% @
. . can accurately identify protein secondary structures, alpha ® A -
1] Cl u d e d N t h e combpu t e P @ Emap2secpy e e helices, beta sheets, others (coils/turns), in cryo-Electron [ i mun gl G g I
= ( LICENSE HIzke @ Microscopy (EM) maps of intermediate resolution [ . e
& pymol_script.py asKs ©
& READMEmd e D Copyright (C) 201 Sai Raghavendra Maddhuri Venkata ) “"m‘*‘“’"“": M::' :"r“:::m:‘"”""mm e e 'mu:m""
Ca pS U e # runsh ——y Subramaniya, Genki Terashi, Daisuke Kihara, and Purdue i e sty et ey sy R o v "
- o8 Univarsiy, ..,“"“m“"""mﬁmm R et T e
[ Visual.pl K8 © Neare N e, nd vciakoe, "
T e el
¥ O data 8 License: GPL 3 for academic use. (For commercial use, o Ianched 2 el wih
[ ] m 3 i
e S a U O rS CO » [ models please contact us for different licensing) p = jdinorsier] od
oprore v e

» [ readme_images

Contact: Daisuke Kihara (dkihara@purdue edu)

e
i Dl ot e g Py, b MATIAR b P s e pubhedpper sl sl
pry e ey

s

. . » £ simulated_maps o

with journa , et =
 3¢91 pab Reference: Sai Raghavendra Maddnuri Venkata e Pt pt
[ 1733.mrc 168 Subramaniya, Genki Terashi, and Daisuke Kinara. Protein ‘ e b s ot e Code O

.  input filext . Secondary Structure Detection in Intermediate Resolution I sersons s i Cpmndek
r e q u I r'e m e n t S  LICENSE . Cryo-Electron Microscopy Maps Using Deep Learning. In g L —r e
— e submission (2018). t i i

gitg ¢ P dackaly ch

* Helps streamline code o i e =)
. Code availability =
review process Sl EE SE

. The Emap2sec program is freely available for academic use through Code R e
* Provides easy and e e

Ocean3?and via http://www.kiharalab.org/emap2sec/index.html and EmmielrEn e
indefinite (d I8 ital |y https://www.github.com/kiharalab/Emap2sec. Simulated maps are available in

the Code Ocean code capsule.

preserved) access to
software

SPRINGER NATURE GROUP
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Data reporting

Nature Research promotes data sharing and data citation

* Many types of data are mandated to be shared via established repositories

* Authors encouraged to share non-mandated data via a repository if available
* C(Citation of dataset DOI in reference list is strongly encouraged

* Source data underlying graphs, gels/blots strongly encouraged

2020-09-30 : 12459 EMDB map entries, 6020 PDB coordinate entries RCSB PDB | PDBe

Best practices in data representation

EMDataResource
. . | ) &
Avoid bar graphs Hame About~ Daposit Search= Toos~ Evets~ News Links e~ o
* Show full data distribution
Unified Data Resource for 3DEM News All news
. (3DEM) structure
* Avoi d red / green con trast Gene Expression Omnibus GeED [ Updated Validation
pockroyehpagond e s Reports for Released
it cod o v o enge anaiyai PDB Structures
° S h OW SCa I e b ars R — Sept-2020: Updated validation
reports for all X-ray, NMR, and
o Becuise Cons 3DEM structures released in the
e s PDB archive are now available.
o 2 fecent entries Of particular importance for

cryo-EM, the updated report

Patorms: 21417

SPRINGER NATURE GROUP




Data Availability Statement

* How the data supporting the
results reported in the article
can be accessed

* Links to publicly available
datasets that are
analyzed/generated during
study

* Details of source data

* States any restrictions on
access

* We discourage “Data
available upon request”
statements

Data availability

number GSE145695.

All genomic data generated for this study are publicly available on the NCBI Gene
Expression Omnibus (GEO; https://www.ncbi.nlm.nih.gov/geo/) under accession

In Fig. 1, Sccl-calibrated ChIP-seq tracks from Hu et al.”? were used for the cohesin
pile-up SisterC heatmaps and ChIP-seq tracks. This dataset is available on GEO
under accession number GSM1712309. The peaks were called on this dataset using
MACS2. The pairwise cohesin interactions were compiled by listing all possible
pairwise combinations of cohesin peak sites in the same chromosome, followed by
separation based on distance between cohesin pairs (smaller than 10 kb, 10 to 20
kb, 20 to 35kb and 35 to 50 kb). The cohesin sitesin a 50-kb window around the

Data availability

The human K562 XL-MS raw files (122 raw files (97 HILIC and 25 SCX fractions)
from our recent proteome-wide human K562 XL-MS study?) analyzed in this
study have been deposited to the ProteomeXchange Consortium via the
PRIDE*? partner repository with the dataset identifier PXD018771. Raw data
from our PCA experiments are available from the corresponding author upon
request. Protein sequences were obtained from the Uniprot database
(https://www.uniprot.org/). Residue-level mapping was performed using data
from the SIFTS database (https://www.ebi.ac.uk/pdbe/docs/sifts/index.html).
Protein three-dimensional structures utilized in this study were obtained from
the PDB (accession codes: 5GJQ, 1IEUC, 1T9G, 5LNK, 1Z0Y, INTM, 1V54, SMY1,
SADY, SMEQ, 2RDO, 2VRH, 4JK2, 4YLN, 4YLO, 4X02, 4YFH and 4YFO0). Source
data are provided with this paper.

chrlV were removed from the dataset.

decay, Hi-C samples from edc45 mutant cells
his dataset is available on GEO under

s data was processed identically to the Hi-C

e sites of origin of replication were
Ww.oridb.org/)**. Source data are provided with

SPRINGER NATURE GROUP
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Transparency in peer review at Nature Research journals

Transparent peer review

* Authors choose whether to publish anonymized reviewer reports with the paper

Reviewer recognition

* Reviewers choose whether to be named on the published paper

Signed reviewer reports

* Reviewers may sign their reports to reveal themselves to the authors (and
potentially readers, if the authors select transparent peer review)

Double blind peer review

* Both authors and reviewers are anonymous

SPRINGER NATURE GROUP
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Registered Reports: a new format supporting research integrity

Registered Reports offer a format (being increasingly adopted by Nature Research journals) to improve
the integrity of research by shifting peer review to the research plan, rather than the results.

Authors submit detailed experimental plan
(including data analysis plan, Introduction,
and optional pilot data) for editorial
evaluation and peer review

Authors perform experiments and analysis
according to their AIP'd experimental plan

Stage 1 round 2 Stage 2 review
Stage 1 round 1 Data collection and analysis
Authors revise experimental plan based on Authors submit the final, full manuscript;
reviewer comments and editor editors and reviewers evaluate whether
recommendations, then submit for re-review; authors stuck to their AIP'd experimental
if plan is deemed sound, AIP is offered; plan (new analyses are allowed but must be
authors must register the experimental plan marked as ‘exploratory’)

in a repository such as Figshare

SPRINGER NATURE GROUP
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Editorials: communicating with authors and readers

How editors edit

We shed some light on how the Nature Methods editorial team evaluates papers submitted to the journal.

he life of a professional scientific
Journal editor is exciting, challenging,

and intellectually stimulating, but it
requires a thick skin. We've been praised

by some authors for our behind.-the-scencs
wiork, but we've also been called “paper
pushers”—and worse. At conferences we
are often approached by rescarchers curious
about what it i that we do. Wealso reccive
<comments such as, “Do you realize just how
much power you haver” Editors should be
viewed not s obstacles to publication, but
as partners with the research community,
tasked with curating, improving, and
disseminating important, interesting,

and high-quality wozk. Yet as we demand
‘more transparency from our authors, we

of biology, or that solve nagging technical
challenges. We exclude work that does
not fall within this scope. Besides scope,
novelty, potential interest, and practical
walue, we look at the meat of the paper:
have the authors justified the advance over
previous methods? Have they appropriatcly
validated the method's performance? Have
iments to showcase cool new
applications? Ifa paper is lacking in one of
these areas, this does not necessarily spell
end; we may review a promising paper
that needs more work, or we might suggest
further experiments that could make it &
stranger candidate for peer review. However,
wesend only bout 12% ofsubrited papes
out for peer review. This means that we reject

We realize that reviewers can occasionally
‘make mistakes or show signs of bias, and
authors can address serious technical
concerns that prompted us to reject an
otherwise interesting paper. Therefore,
we do consider appeals of rejected papers,
though authors should very carefully
consider the reasons the editor has stated for
rejection and whether they can adequately
address these concerns.

In the best-case scenario, the process
from submission to acceptance will take
justa few months. Occasionally papers go
through multiple revisions over the course
of a year or mare, though we try to avoid
more than two rounds of peer review. About
hnl[uflhepmy:n initially sent for peer

appreciate that we must also p
insight into our own editorial processes, and
50 here we outline how the Nature Methods
editorial team evaluates submitted papers.
Nature Methods has no external editorial
board; all decis the team

papers hat st dont
Qe each our ba, bt we oen tecomend
transfers to other journals in the N
Research family that might be more ile
Many of the papers that we consider are
we salicit opinions not

of in-house, full-time, PhD editors. To keep
abreast of curtent trends and challenges,

we travel to multiple conferences each year,
i ngtlttes, nd ke ressrcher o e

anly from technical experts, but also from
biologists who tepresent ‘end users’ of the
technology. Authors' requests to exclude
reviewers are always honored, as long as
th i

office.
in mfumng standards for reporting and
data deposition. While we don't discuss
specific papers under consideration, we do
share general scientific information with
wother editors at Nature Research. In short,
we spend our days entrenched in the fields
that we cover. But because we are not

We ly
exploring new ways to improve peer review;
such as our pilot project with Cade Ocean
to facilitate the review of code. We allow
reviewers to reveal their identities to authors,
should they so choose, and we also offer
dnublzrblind peer teview as an author choice
‘When a paper comes back from

active sc
seientific or financial interests that might
bias us toward or against a manuscript
When a paper i submitted to Nature
Methods, the chief jgns it to the

peer review,
Teewrs comments nd discusses he o
his recommendation for revision, rejection
with potential for resubmission, or complete

in Nature Methods. In
the il stage fustprioe 1o acceptance, the
editor carefully reads the paper and suggests
wording changes 0 help clarify and focus
the message or tone down claims that are
not supported by the data, as well as ensures
that our standards for reporting and for
software, data, and materials availability
are enforced.

To help recognize the dedication that
the team puts into editing each paper, and
to promote further transparency in our
editorial processes, we will soon b
adding the editors' names to papers that we

The method comes first

A new method should be thoroughly tested, applied, described — and peer-reviewed — before biological
discoveries generated using the method are published

‘hich comes first, the method or
the result? We think x}m most

practice and flag it o the journal editor
handling the paper.

) Gheck or updaies

Authors should also be aware that if they
describe a method in some detailin 2 paper

t
thisedefinhsly ot Ehcken- m-m“gg

v report new biological indings,

p work

ata new
i carefully and thoroughly

characterized and benchmarked — and its full
description and these results peer-reviewed —

ity at we both support
and encourage here at Nature Researd
However, we argue that itis insufficient to cite
a preprint reportinga method as evidence
that the method

them from later being able
to publch s dedicated methods paper in
ajournal (such as Nature Methods) where
ethodologica novety s an imporiant
sttt wheron e thnk  mathod

new methad can be fully trusted.
‘As editors ofa methods journal, we

have observed many instances where

this ideal chain of events has not been

Our colleagues at Nature Biotecknology, for
example, require that methods eentral (o new
resuls ina submitted manuscript be accepted
for publication in a peer-reviewed journal

important for us to
pnunmlly oublih s paper focused on the
method itsel, we will accasionally consider
it Butin such cases the methods paper must
stand on its own: it must describe a new

followed. Certainly it is not P ipt, 2 tool or an optimized workflow, or provide
researchers who have discovered somethi As 01 i

novel and hduuml‘ P journals must or validation data, or describe a novel
would priorize publshing these Ondings, ute that the m:egman of minimally application. In other words, there must
especially if bea good reason to justify publishing &

groups. P\m.h:n wo groups may cuuahmm
one developing 1 method and the other

applying the method to 2 biolog
question; these groups will have different

they publish”

the science paper following
the initial report.
Th ples of methods,
tools and resources that have remained

We strang] "
want to publish two papers, one reporting
and the other di

ppy y
at

L IFit is not

o prcrite witing up

years. You might ask:
why bother publishing a dedicated method

publish in Nature Methods. Though .
We also do more than edit pipens. Ve to these types of situations, we argue a )nurml before :\lhmln.\.ng the findings
highlight interesting. d bot that ul

Id at least be done

in our own pages and in other journals with
Research Highlights, News & Views, and
‘Technology Features, as well as via soeial
media. We aim to educate about and raise
awareness of scientific and publishing issues

editor with the most relevant expertise. The
edior seads e, we md every paper that
tted, and n

t one.
‘The chief editor is also involved in any
recommendations for revision. Our decisions
on reviewer ‘votes: We read

Summmazes and discones e paper with a
least one other editor with related expertise.
Together, they make a decision 1o reject

the paper or send it for peer review, and

the reviewers comments in light of our initia]
assessment of interest, novelty, validation,

and application. We evaluate which concerns
are erucial to ndd.rﬂs and which are not, and
Occasionally,

the lead editor decision
1« e of

0
submission)
‘We look for papers that demonstrate
‘novel approaches to challenging and high
interest problems in basic biology research,
enabling researchers to explore new corners

NATURE METHODS | VOL 16 | FEBRUARY 2019 | 135 v st

for further input on techical
issues, or we may ask authors fora revision
plan prior to making 2 decision. We strive o
be opens f our expectations for a revision are:
undlear, we welcome further discussion by
e-mall or phone.

atwremetbads

through our as
the Points of Significance. We commission
Reviews and Perspectives of broad uility for
scientists

Atthe heart of our profession is an
obligation to provide a useful service to the
research community; we welcome feedback
about how we can further improve. w take
our roles with great responsibility and are
proud to support and promote exciting and.
high-quality research. a

Published online: 30 January 2019
hitps:/idoi org/10.1038/s41592-019-0324-2

generated using a novel method before the

ethods paper is accepted for publication
ina peer.reviewed journalis detrimental to
research.

cmc\lnen!ly oo papers ate subsitted to

the same journal, or 10 the same publisher,

peer review and publication can often be
o

g
scientific progress, and its just as important
for the method as for a novel finding, if
not even more insportant, that the work go
through a careful vetting process. At Nature
‘Methods, we also uphold strict editorial
tandards regard s

coordinated. Ifthe papers

In the les, authors
ofa findings paper that uses an unpublished
od ot software tool will provide no
details about the method and simply cite
“manuscript in preparation” When reading
a paper that has been peer-reviewed and.
undergnne various editorial chedks at a
urnal, a reader should be reasonably
bl to et the sesuls But whens
results hinge on a method that has not
yet been vetted through peer review and
communicated via publication, how can
such findings be trusted? Even more
woreying, how ean the biological findings
be reproduced by others? We urge peer
reviewers to be on the lookout for this poor

be provided to the edtors (note et
Nature Meth lows

King softwas
code and unique materials available),

the editors and the reviewers to understand
how the method works and also to judge
whether there

in comparison to existing approaches
(including making these data available), and

the papers.

spplicability. We
thirk thit these standards help improve the
Even in cases where a reiability ‘methods

e pubiih readers to better trust

submitted to journals, peer review outcomes
canbe unpredictable. We advise authors to
keep their editor informed about the status
of the other paper and try 1o ensure that

the methods paper is at least provisionally
accepted (if not published) before the
findings paper is published
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new biological findings generated by such
methods, as well as making the methods
themselves more useful and practical for a
broader audience.

Published online: 30 November 2020
hitps:/doi org/10.1038/541592-020-01017-y

e

M) Gheck for updates.

What makes a Nature Methods paper

We explain what our editorial team looks for when considering a methods paper for publication

ur editorial team members are often

asked by potential authors about

what e are looking for in a paper.
Oceasionally, authors express frustration
that the editorial ‘triage’ or ‘desk reject’ stage,
as it s referred to, fecls subject to the whims
of an editor o perhaps even their mood that
day. However, we can assure you that we
have long implemented a robust, multifactor
editorial process for sclecting papers to send
out for peer review.

‘When a new manuscript arrives in our
submission system, the chief editor assigns
it to the team member whose expertise
most closely matches the paper subject
Maore information about our editors and
their scientific backgrounds is available on
our website; we also invite you to read a

summary of how we handle papers in our
February 2019 Editorial.

No matter the field of research, there
are some comman elements that we always
Lok for when judging methods paper
submissions. To pass the editorial triage
stage, a paper generally needs to check.
the boxes described below. (Note that
here we focus on our Article and Brief
Communication content types; other
content types we publish are described in
our August 2020 Editorial.)

Scope
Nature Methods’ mission s to champion
method and tool development research

in the basic life sciences. Therefore, we
consider methods papers with a primarily
clinical, diagnostic or therapeutic focus

to be out of scope. Methods papers in other

there are particular areas that represent the
frontiers of methods development where
we are most keen to receive papers. To learn
mare about what areas are piquing our
interest, we invite you to read our recent
Methods to Watch features, published in
every January issue.

Novelty

Novelty is a key clement of a Nature
Methods paper. In a paper’s introduction,
we Iook for a clear explanation as to why

a method or tool is a substantial advance
aver the state of the art. We also assess the
paper in the context of the peer-reviewed
literature to be confident that elements

of the method or a very similar approach
have not been previously reported by the
authors or by another lab. That is not to
say that we will not consider a strong paper
in an area where there are already other
published similar methods — we weigh the
timeliness of the topic, the practical value
of the method, the performance compared
to other approaches, and whether the paper
makes a strong case that the method will
enable new applications (more on this
below). We aim to publish a mix of papers
with high conceptual novelty and high
immediate practical value.

Method description

We want to publish methods that will
e useable by others. It should therefore
go without saying that method must be
described in detail. The focus on the
paper should be on the method and its
characterization, not on new biological

fields such as physics are
alsa out of scope — unless the authors can
make a strong case as to why the paper will
make an impact on a broad life sciences
communiy. If uncertain about whether a
paper fits our scope, you are welcome to
submit a presubmission inquiry via our
submission system.

Interest
‘Though our broad scope covers all of the
basic life sciences, there are certain major
fields where we are particularly interested
in publishing papers — for example, single
cell analysis, genomics and transcriptomics.
microscopyand imaging, structural
biology, proteomics, metabolomics, genome
stem cell biology,

d d. To enable method reuse,
we often require that authors describing 1
complex experimental workflow provide a

field standards for best practices when
validating its performance.

Experimental methods should be
applied to at least one well-characterized
system to demonstrate that the method
produces expected results. Computational
tools should be validated on a ground truth
or gold standard dataset if available in the
field. Simulated datasets, ideally with noise
added to make the data more realistic,
are also useful for validation, but we
nearly always ;.lm want to see tests on real
experimental data

Tt simlar methods have alseady been
published, we also expect 10 see some
performance benchmarking This process
can be somewhat fraught, as authors do
not always have the technical expertise
or access required to utilize different
technalogies o may not be sufficiently
knosledgeable about the ins and outs of
running another groups software. We
rely on our expert reviewers to help us
judge whether the new method has been
appropriately compared to existing methods.

General applicability

‘We aim to publish methods that will be
broadly applicable to life science researchers,
‘Methods that are limited to studying
particular bislogical pracess may be too
narrow in focus for our journal to consider:
We also typically want to see data showing
that good method performance is not just a
one-off for a well-behaved system, but that it
performs well with a diversity of systems or
datasets. Just how many examples need to be
shown to prove general applicability is field
dependent, but two distinct applications is
typically the minimum.

repository); authors must also describe their
plan to distribute any unique experimental
materials. To ensure that software tools are
useable, we require a detailed description of
the underlying algorithms, the code (ideally
hosted in a cade repositary and assigned a
DOI), a license and a user guide.

Validation and benchmarking
Strong validation of a method' performance
is an essential ingredient of a Nature
Methods paper. Whether an experimental
N

and immunology. Within these fields,
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approach or tool, auth,
should always take care to follow established

Cl
Though our editorial focus is on the
method itself, a ‘killer applicatior’ can
goa long way in showing readers why
they should care about a method and
perhaps consider adopting it in their own
research. However, we are flexible about
this - not every paper we publish has 2
laller application; it really depends on how
well the paper has checked the other boxes.
New biological results are not required for
publication in Nature Methods — though
it certainly doesn't hurt. Preliminary
logical findings are often okay by us as
long as conclusions are not overhyped and
mitations are statcd.
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Editorials: communicating with authors an

d readers

What makes an author

Constructing a fair and accurate author list can be one of the most fraught aspects of manuscript publication
We provide some advice and resources for authors at all career levels.

data should

| contributions in the form of
isvital atall

y
be included as an author.
That said, of assistanc

) Checs o upoes

content. Nature Portlifournals equie
bor conttbarion ety W

ges of a rescarcher’s career, from the
e eablished principal investiguor
applying for mill grants to the

justifis authorship. People who provi
routine services or basic technical help,

(such as by giving
lasenids),

shorsrole and respon 10 assign
Geditwhere s due 10 dm:a\lmge the
practice of including authors who did not

programs Its essential that authorship lists
are constructed with utmost care.
The varity of authorhippracice across
ast

gave general advice but did not otherwise
significantly contribute to the scientific
content o thepaper shold be thanked

g y Iy and
0 assign accountability in (rare) cases of
misconduct. The corresponding author,

the main point of contact with a journal,

revision and fnl

ensuring that

the scientific ously has extra responsibilities. They are tasked
Different mas, dierent oantion even pnbluhed datasets o software tools are with communicating with all coauthors
different further at
practices tech: ¢ , there

uded E

study because they are not on an academic
track; contributors removed from author
lists due to personal disputes; researchers
who have not substantially contributed
added to papers (in 2 misguided attempt
t0 increase impact) without their consent;
sentor scientists taking advantage of
power imbalance to undeservedly gain
publications

Even rescarchers with the best intentions
can struggle with finalizinga fair and
aceurate suthor lst, Here, we provide
some best p

is them
the person who secured funding need not
necessarily be an author on a paper—they
ooughtho v issfally comrinied
ina meaningful way. This is almost unheard
ofin Lab-based science, where a principal

BV manuscript text
and content. The corresponding author
must also check that all coauthors agree
with changes to the author
competing interests are declared, and that
the paper complies with all o the journal's

i code

n[ekpemnm:s and analysis of the m\ﬂf:g

data, but s relatively common practice

in, for example, computer science for grad

students to publish sole-author papers.
Though different h fields have

sharing. Note that the journal corresponding
author need not be the same person as

the corresponding author(s) listed
published paper, who take respor

diferenc raditons, dxe custom in life

explain how Nature Methodsbandles
authorship issues.

people who did e ot e
first, followed by other contributors in

We encourage our authors to speak
up tolet us know when best practices for
authorship are not being followed. However,
our :dlmml}mwer islimited to delaying.

First of al,
authorship are available. Nature Portf
authorship policies are based on guidelines
developed by McNutt et al. (Proc. Natl
Acad. Sei. USA 115, 2557-2560, 2018).

er guidelines in common use include
those from the International Commiltee
of Medical Journal Editors. As defined by
Nature Portfolo, an author listed on a paper

their contributions, with the principal
investigator(s) named at the very end of
the list_ Disputes often arise over who is
named iston  pper Mot journals

until disputes can
e resctved, making corretions o papers,
adding an ‘editorial expression of concern’
or,in very rare cases, retracting a paper. We
rely on authors to behave responsibly and we

allow
recognize cases of equal contribution, ot
one name must necessarily come frst; the
sesarch community should ake cae 0

or adjudicate authorship

disputes. We advise those emboiled in

disputes to seck help from their department

head, university or other employer, We also
d speaki d

should have ma
0 the design of the work, the collection or
analysis of data, the creation of a software
tool, or the writing of the paper. This policy

recognize Those
e e oot o
contributions are minimized in any way.

ncutral party familiar with the study
for advice—its human nature to often

butits

is meant to be fexible, leaving
“substantial contribution” up for quite  bi
of room for

a priority
ofa new study. Students and postdocs,
llabor service providers sh

right to speak up about unfair treatment.
Unfortunately, we do not have the space

In our view, job title or rank should

never exclude a potential author. The lab

technician or core facility scientist who

developed a custom experimental workflow
an

speak up if authorship i not discussed
early on. Setting clear parametess and
communicating openly from the outset of
a research study—in some cases even by

w0
in this short piece. We look forward to
answering your questions and perhaps
sparking some lively discussion on
Twittes, where you can follow us at

for the study should be included

author: The firtyear who
spent several should be

goalongway
ind hurt feelings down the line.

disputes

included as an mhm ‘The software engineer
who made substantial developments to an

Allauthors on a paper have a
responsibility for at least part of its

Published online: 3 September 2021
ttps:/idoi org/10.1038/541592:021-01271-8
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Registered Reports at Nature Methods

Nature Methods is introducing a new article format: Registered Reports. We encourage all authors interested

in submitting comparative analyses of the performance of established, related tools or methods to familiarize

withthis alternati

Datasharingis the future

[#]Check for updates

uch has been written about the

seproductbility crisis in sclentifl

sesearch. The pressures on
researchers to publish novel and exciting
results can lead some to poot scientfic
practices ranging from cherry picking,

approach to peer review.

fora research community and whether it
is scientifically robust — not whether a
particular method performs best. (Note
that the Registered Reports format is
not suitable for method development
papers themselves.)

In traditional peer review, if reviewers
identify a fundamental flaw in a large-scale

tud)

we encourage authars (especially for wet lab
studies) to include pilot data in the Stage 1
‘manuscript that demonstrate the feasibility
of the proposed broader analysis. Authors
‘must also agree in writing at Stage 1 to
make their data, code and unique materials
available upon publication.

Over the past two years we have closely

little the auth toaddress this:
eoordinating a completely revised analysis,
often performed by researchers at different
institites, would be

engaged ral

and sent three Registered Reports out for
peer review. We are very pleased to report
atoncof these epue seporing an

However, when, peer review takes place
before een carried

fluorescent pmmm s now: m:(epled in
dxhesmgu nuseript &

out, this enables e e vmat s
an to ensure that it is robust and.
meets standards in the field.

The general process for peer review of
Registered Reports at Nature Methods is
sl Pt authos it g

1" manuscript, which should include an
Introduction that ,mm the value of

i Acaveatisthat data d¢ mandates. The HARKing (hypothesizing after the results
icsi dingrapidly this field faces are many and are known), P-hacking and, at worst,
directions, the rapid rise of spatial izes, dir outright fraud. .
g i i taking
put
. sharingandforwichrelaively fow daabases . rounding wha counts as aw data, the need e sonk St v by
ik L ! n On the surface, a published Registered
P of scholarly new best Report appears much like a traditional
research and free and immediate sh ded practices for ding, and cost. rescarch paper, but this format differs
ing; i However, groups like Quarep-LIMI, REMBI, radically in the approach to peer review:
for federally funded P . i ing, Bioimagi i the review of the experimental design plan
nolater than 2025, For some fields theneces-  tories for protei and data i‘:f“arj“;";:“:;';“sg;‘;?ﬁ“‘h"&'; :j‘;;j'ﬂ
v o i largely  data sociatedwith  reporting and sharing that, should enable experiments have been carried out. This
p Forothers, helps shift reviewers' and editors focus
however, inastohow  struc and cryo-clectron  data i 10 the soundness of the research question
thesemandates can best be met. croscopy. And again, in these fields, data  ofall microscopi d
In this issue. we feature a Correspond: ; . ans i Resource the perceived the zesulls,
ence from Richard Sever that i i By its weryxmuln this format encourages
h Mheficld, inreporting and the
ing demand for open science. Init, heraises  Other fields are still in the pracess of A fewthemesemergewhen examiningdata """“‘““‘:‘:f el
important topics, including deciding which  developing best practices for data sharing.  storage and sharing solutions across differ- e e o
data must be shared, filefor-  For example, i i ent fields. For one, data size d P in Psychological cience.
. diverse i and  dealto of long-term data stor- “This format has since become relatively
a i-  datatypes.Assuch, ‘catch-all’  age, let alone data sh: in the social sciences.
! h repository for Intanorare  asFigShareand Zenod Itis not well known in the lfe sciences

‘mation that they archive,” to meet the needs
of many distinct fields.

there many mandatory data sharing require-
ments apart from those for omics data. That

deposition requirements. These largely cover

being said, are available that
cover many widely used data types, such as

used, but they may have associated costs,
especially for very large datasets. Moreover,
issues of data privacy are paramount for many
types of datainvolving human subjects and

practice for years. We strongly support data
sharingand expect our authors tomake data

flow cytometry

must top priority. Issues of

immune recepto
field are underway to muhudevempmd

also crucial when it comes to reuse of data.

upon ion as

for data

within a field for data sharing

wellas over the long term after

fo i planning, to

We also actively ask authors to avoid ‘data

available upon request’ statements except

for exceptionally large datasets. Our papers
Isoh d-alone d: il

Neuroscience is another field with diverse

‘that are not only shared but are
also actually reusable. Perhaps the clearest

research now offer the Reglstered Reports
format, including eLife, PLoS Biology,
PLaS One, Scientific Reports and several
BioMed Central journals

We have been particularly inspired by our
colleagues at Nature Human Behavior, who
have offered this format since they launched
in 2017. By adopting their workflow and
adapting their guidelines to suit the unique
needs of lfe sciences research, we are now
iniroducing the Registered Reportsformat

y

n, we arebeginning anewcollabora-

needs of, for example, magnetic resonance

themeofall, h
data as amatter of routine are richer for it,
especially in the age of big data and arificial
intelligence. Datasharingand reuse are more

a for
mmpnmnve:mnlyses e o s
Although Reglstered Reports were
initially designed for hypothesis-driven
research and replication studies, we realized

the
axy:rlmmla.l plan, mcl\ldmg adata analysis
plan. If the Stage 1 manuscript meets our
editorial crteria for scope, novelty, potential
interest and comprehensiveness, it will be
peer reviewed. If, over one or more rounds,
reviewers find the experimental plan to be
valuable and scientifically sound, the editors
will offer an ‘accepted in priniple’ decision.
Atthis point, authors must reglsler their

available via Figshare.
Weve leamed seversl valuzble esons
during this trial period: for example, that
our guidelines need to be sufficiently flexible
to allow for minor changes to experimental
design. We've also realized that Registered
Reports really do need to be submitted
for review before a large-scale study gets
underway — otherwise, as with a regular
Analysis paper, it becomes too logistically
difficult to address reviewer concerns about
experimental design. We've also found that
reviewers may have a kid-in-a-candy-shop
tendency to request experiments that go
eyond the reasonable scope of a study;
thus, the role of the editor in giving clear
advice to authors about what experiments
e pect sk it eveon e el

terested in

Stage 1 paper
such as Figshare. Next, authors carry out
their experiments and then resubmit the
full ‘Stage 2' manusceipt, now including
Results and Discussion. Reviewers perform
a final technical evaluation of the Stage 2
‘manuscript, but the editors will not reject
papers at this stage for reasons such as
scooping or the perceived importance

of the results.

‘The accepted in principle’ decision is
conditional on the assumption that authors.
will not substantially deviate from their
suge 1 manuscript. Further exploratory
analysis of the results is allowed, but
must be clearly stated as such in the Stage
2 submission. Should authors with an
‘accepted in principle’ agreement realize that
they need to make significant changes to
their experimental plan, they should contact
the editors as soon as possible. To avoid this,

I 131 | oot comiiaturemethods

b ing comparative analyses to Nature
Merhnd; to familiarize themselves with our
guidelines for Registered Reports and reach
out to us at the carly stages of a project with
presubmission inquiries and questions.
We hope the expert guidance authors

will xeceive from Stage | manuscript peer
review and the ability for the editors to

ide an ‘accepted in principle’ decision
at Stage 1 will mske it more attractive for
researchers to pursue scientifically valuable
and sound comparisons of toels or methods.

community of the many benefits of this
alternative approach to peer review.

Published online: 10 February 2022
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tion with Fig! host larger imaging, that they arc also ideal for comparative

assaciated with our papers ing at th ) We think the best path forward for nLI analyses. The key contributions of such

peer reviewstage. progressin th of involves smart guideli papers are whethera comparison is valuable
“The fields of high liable datab d

ics prabably to inga i i

‘maodel for data sharing, as consensus guide-  For example, the ibilig dataof

lines exist regarding types of data that must
be shared and the form in which those data
should be stored. Appropriate repositories
are available for DNA and RNA sequences,
genetic variati

matics Coordinating Facility has developed
an infrastructure portfolio to help research-
ers to find solutions for their d

all types. We hope that grant-funding agen-
ces take note of the great needs of these

needs, including structural and functional

jves
and devalnpstahl! databases to el to ake

dnu and gene expression data. T history

ofindivi

e
does not have a

26¢ and sharing the expeetation framine

of data sharing, and most journals have no

Published online: 12 April 2023
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In summary

Transparency in published manuscripts is key to research integrity
e Methods, materials and code reporting
e Datareporting

Newer initiatives by Nature Research journals help support research integrity
e New peer review initiatives
e New format: Registered Reports

SPRINGER NATURE GROUP
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Dominique Morneau-

Brosnan How Reviews journals
Chief Editor can promote
research integrity

Nature Reviews Methods
Primers
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Reviews journals and
research integrity

* Agenda-setting.

* A platform for critiquing the body
of literature on a given subject.

* Nature Reviews journals publish
consensus statements, evidence-
based guidelines and expert
recommendations.

* Technical reviews, Tools of the
trade, Primers.




:
™

Research integrity

*

* Methodological details
* Hardware
* Software

| ENG
* Analytical details

* ‘Black box’ programs
* Statistics

 Data storage, management and
sharing

Pl

-y
SPRINGER NATURE
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Nature Reviews Methods Primers

A Methods Primer is intended to outline best practices at every stage of an
experiment — from design to data analysis to data sharing.

The structure is rigid and set by the journal — we make sure that each Primer contains
the key elements readers need to adopt a method at each stage of the experiment.

We encourage authors to explain analytical steps in detail, even for ‘black box’
methods where possible.

Authors in fields without open science/data standards are encouraged to discuss
minimum reporting and basic repositories.

SPRINGER NATURE



Experimental design checklists
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Comparison of
analytical tools

* Provide a guide for selecting the
best analytical tool.

* Can be both wet-lab and
computational.

* Easy to compare between
methods based on research
question and data type.
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Reporting standards
checklists

Provide a standard for reporting
practices.

Help in interpretation of data and
results.

Allow researchers to assess the
validity of data and parameters
used in analysis, enabling errors
to be identified and fixed.

Reproducibility and

data deposition

portieg on By
current

shan statistios s
y inconsisten
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l Data repositories
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I Documentation of code

* Primers outline appropriate
repositories for code, metadata and
data, including entry requirements
where appropriate.

* Those Primers that include code for
illustrative models and data analysis
are shared for readers to access.

Al vt 15~ ki g data, sofl hardwang sndothers — houbd B pubihed o
deddicaped daca reposiory. For cavinon mental and coological sckenoes. chis cosld be the
GEF or [y, Multi discipEnary reposeories sech as 0SF o fenodoare ako appropiame
These repeshiories provide 2 Dighal Dbjecr kesober | <HL, whichallow= admaseioo havea
permanest cigable reference, The Begisiry of Research D Beposhiories providesa Bsi of
sl ol daizrrpraieres=, Winle sofiwan and hardware desyn ofeen cooor o= vwendon

ceniral plaifirms sech s Calah oo Citblub, copes shoulbd b depesitod inghes
Pl oo, Thee Qoo Chongd o jec] Rosts variois onbne servioes 1o Sid ¢ i s nacio o deta

peroperahiily amd ducibiliny For upgake imo the Europem Open Science Clowsi.

Code availabilicy

Example code for a nutrient- phytoplankoon-zoaplankton-decritus (NPED) model,
parameter optimization and state estimation can be found in refs, 22280240 respectively,

Code availability

The two example data analysis waorkflows For neuron and mitochondria segmentation can be
found at: hteps:github.com/kreshuklabvem- primer-examples.
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Versioning

Repositories like Zenodo provide a DOI for code and data, to make it
all trackable and citable.

GitHub provides versions and documents changes and updates
made to code.

Containers encapsulate and isolate all tools for data analysis,
including all versions, libraries and dependencies needed.

SPRINGER NATURE



48

Key points

* Reviews are an important part of promoting and ensuring research integrity.

* Checklists help researchers determine the best course of action at each decision point
in their experiment, ensuring that experiments and analyses are robust and meet
current best practices.

* Data and code sharing are key to reproducibility and replicability. Information on the
best repositories for sharing different data types and code will help researchers make
the best choice.

* Code must be versioned and made accessible in a public repository, preferably with a
DOl or other identifier.
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