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Outline of Talk

This talk will address the topic of Open Science and FAIR Data for scientists
doing research in order to answer the following guestions:

APart 1

o What is Open Science?

o Why make Science Open?
A Part 2

o What is FAIR Data ?

o Why make Data FAIR ?

A'What is your role in all of this ? e
PanNoOscC
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Andy Gotzc a bit about me

Started as radio astronomer (19841987)
JoinedESRIM 1988 worked onaccelerator controls,
beamline controls, data management, open science
(1988¢ now)

Member of thelUCrCommission on Datg2015¢ now)
Coordinator of the EU H20EHaNOS@roject
(https://panosc.ey onmaking FAIR data realitfor
Photon and Neutron sources in Europe (2@18)22)
Science Officeof the European Open Science Cloud
(2024¢ now)

Coordinatorof the Photon and Neutron Open Science
Cloud Nodeof the EOSC Federatiof2025¢ now)

Kilobytes
to

Petabytes
in

40 years

W
PanNOSC


https://panosc.eu/

Open Science
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S;é% Science is a major movement
Morldwide to change the way
Science is conducted

Why a talk about Open Science
+ FAIR data?

FAIR data is one of the pillars of OS

A
pPanoOSscC
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Open Science in the News

OPINION

Open Science: An Antidote to Anti-Science

Disappearing public datasets and funding cuts undermine US research. Can open science practices help

researchers find stability?

Written by Jonny Coates, PhD and Mayank Chugh, PhD [ [] SAVE FOR LATER ]

=LA A4
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The next frontier for public access:
building channels of meaning RYAAAS

AMERICAN ASSOCIATION FOR ¢
THE ADVANCEMENT OF SCIENCE \\//\\
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Open ScienceaParadigm Shift. Science

Paradigm Shift

[ per-a-,dim ‘shift]

A major change in the
worldview, concepts,
and practices of how
something works or

is accomplished.

SC




Open Sciences a Culture Change

https://openscientist.pubpub.org

“ 4 | m g -wu‘{.}, X ° g &= . & H |
r&AB f .M, % L5 ]f ' Published om ‘Nov 22,2020 ' 0%10.21423‘ @bb7f85.35a0e14b SHOW DETAILSY ’
s ‘.\.-l_ \! L . j\ ”\\ J

af A ‘ = ' ; s el . f?:nE [#] |
o socal ¥
ST T W~ S
\ ; ; ~ - DOWNLOAD '
\7€r510n 2 Owith edits. *

J CONT’,TS
by Bruce R@mh v

last released

» 2 years ago

Thisproject hasreceivedfundingfrom the European; y A 2Hgr2én2020researchandinnovationprogrammeunder grantagreementNo.823852



Open Sciences a Culture Change

https://opensciencemooc.eu/

OPEN |
SCIENCE Discover Our Courses

~

Open Principles Open Collaboration Reproducible Research and
Learn More Learn More Data Anal}’SIS
Learn More
/\_.f’\ LJ
Open Research Data Open Research Software and Open Access to Research
Learm More Open Source Papers
Learn More m Learn More
Thisproject hasreceivedfundingfrom the European; y A 2Hgr2én2020researchandinnovationprogrammeunder grantagreementNo.823852 pa nosc




What i1s Open Science?

Open Science igto0 make the primary outputs of
publicly funded research resugeublications and the
research data publicly accessible in digital format wit
V2 2NJ YAYAYLFE NBAGNRAROUGA?2

https://www.oecd.org/sti/inno/openscience.htm

oPublication is not finished until you publish the data



https://www.oecd.org/sti/inno/open-science.htm
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Why do we need open science?

A I . § - Why open science is essential for our future © ~»
R eS u tspu b|IC8.tI - Watch later  Share

which require a (ofte
available to the gen

A Evidencescient

available as part of

A Community(sc

Y S

5
Watch on B9 Youlube

* Thisproject hasreceivedfundingfrom the European; y A 2

https://youtu.be/{LJ7Z03wOW4



https://youtu.be/jLJ7ZO3wOW4

Pillars of Open Science

1. Open Access

I publications should be freely accessible either as Gold (journal) or Green (preprint)
access

2. Open Data

I data should be FAIR and freely accessible undieeacewhich allows reuse without
restriction

3. Open Source Software

I source code should be made available on a publicly accessible repository under an
Open Sourcéicence

4. Open Hardware
I hardware designs should be accessible, like software, under an Open $oemce

5. Open Educational Resources
I educational resources (videostmining courses etc.) should be made available to all

6. Citizen Science

i citizens who follow the scientific method should be encouraged and facilitated and
engage with scientists
\\/\\

PanoOSscC
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Open Science is about sharing v ONE
ot EVERT

A Publicationsc results need to be shared through telxésed publications;
publications need to be made accessible by everyone (Open Access)

A Peer reviewc the reviewing process should be transparent (Open Peer Review)

A Datac data must be made available to verify results and to allow others to derive
new results from the data (Open Data)

A Software¢ making software used to derive the results available ensures traceabilit

A Understandingg science is based on consensus of the scientific community;
Al R2SayQi Go2N)J € AF @2dz 1 SSL
A Sharing results allows + encourages citizens to understand and be involved in

science (often called Citizen Science) I
PanoscC
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A Limited Access to Publications
A Paywalled journals restrict access to scientific knowle e |aIIy tr

A\ SO
earing that sharing it will jeopardize their competitive edge or
AS
A~ Software used to produce results are not open source y
_ making it difficult to reproduce the plots and results in publications w7

PanoOSscC
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https://opusproject.eu/openscience-news/science-for-everyone-why-not-open-science/

Benefits of Open Science

Democratization of KnowledgeOpen Science breaks down barriers, making scientific
knowledge accessible to a wider audience, including students, educators, policymake
and the general public.

Faster Innovation By sharing data and findings openly, researchers can build upon eacl
20KSNXa 62NJ Y2NB NFYLARf &z | OOS-toliNg: G Ay

Greater TransparencyOpen Science promotes transparency and accountability, reducin
likelihood of scientific misconduct and enhancing the credibility of research.

Increased CollaborationCollaborative efforts fostered by Open Science can lead to
breakthroughs and solutions to complex challenges that may have been beyond the r
of individual researchers or institutions.

Engaging the PublidOpen Science allows citizens to participate more actively in the scie
process, fostering a sense of ownership and trust in scientific endeavors. _ .
A\
5 PanNoOSscC
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https://opusproject.eu/openscience-news/science-for-everyone-why-not-open-science/

Many questions

In my field,
we don't do open
science

Open access is a threat
to certain publishers

In my field | have
to choose a journal
based only on the
impact factor

If | disseminate my scientific
work in open access,
everyone will be able to use it
without citing me

Open access publishing
is too costly for my
institute

A data management
plan will simply increase
my workload without
benefiting me

https://www.ouvrirlascience.fr/joirthe-debate/

OPEN SCIENCE

JOIN THE



https://www.ouvrirlascience.fr/join-the-debate/

Adoption of good data practices are still poor

Good data

practice

Mediocre data
practice

Bad data
practice

o discipline-based repository —5.6%

o publisher or publisher-related repository —4.6%
o other data repository or archive — 16.6%
oinstitution’s repository — 16.5%

ocloud —23.6%

oinstitutional server —42.9%
o departmental server —21.7%
o PI's server —32.6%

opersonal computer —61.3%
opaper in my office —12.5%
o thumb/external drive —29.8%

Data sharing, management, use, and reuse: Practices and perceptions of scientists worldwide
PLoS ONE 15 (3), March 11 2020: e0229003. https://doi.org/10.1371/journal.pone.0229003

\\ﬂ\\
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Examples of Open Science from photon and neutron scien

RCSB PDB Deposit ~ Search ~ Visualze ~ Analyze ~ Download ~ Learn ~ About

Protein Data Bank AlphaFold: Open data
since 1971; the 200k+ protein structures = &= HDEES B e s ©
have been used to train an alphofold
to predict 3 million+ protein structures ot ﬂPDEﬁ $0tor BNAKS (222 @rPoB-Dr

Advancec

Paleontology Database https://paleo.esrifr  RACHSSUMERICRGERLEICelpite]lo}:y) ﬂ"e%ﬁf”“ﬂim” ol
database .

The

Of 399 articles published: |

The Paleontology database hosts data obtained from X-ray Computed . year

. . Tomography experiments at ESRF. Started in 2011, it has helped the ESRF user A Egyp

342 bl t f ity share their dat blication. croc:

A pu ICa Ions rom users comr:numys are their jaufp\c.m publication | N | ’ ) ‘ i
pros S L ; /

A 57 linked to open data by neumsers rcnydesd e o et et
Human Organ Atlas — -
A 28 publications from experimental team
A 8 publications from open data

Welcome to the Human Organ Atlas

The Human Organ Atlas provides Hierarchical Phase-Contrast Tomography images of human (9\)‘ (I} @
anatom cron to wh: cale. Human t erently hie al and

multisc, issues and ised int ctures at each of the levels. 9 donors 23 organs 177 datasets

Latest news

* g More heart datasets released
* ; Thisproject hasreceivedfundingfrom the European; y A 2Hgrl2én2020researchandinnovationprogrammeundergrantad Go to article &

plore and reuse these We're pleased to announce the release of more heart datasets in the Human Organ

insights into our Atlas, adding 5 new whole organ datasets and 20 new high resolution zooms.


https://paleo.esrf.fr/

Alphafolddemonstrates the power of Open Data + Al

Alphafold has basically solved the protein folding problem

using Al an learning from the open data in the Protein Data Base (PDB)

Mumber of Protein Structures

Nuclear pore complex
protein Nup205

Part of a large complex that
acts as a gateway in and out
200M+ Structures of the cell nucleus

AlphaFold DE today

Hundreds of million's
Research years

AlphaFold DB previously

~1M Structures

&

Experimental (PDB) today f
* 190K Structures

saved by AlphaFold
database structures

=
S
S
=
=
=
=
=
3

e

Ice nucleation protein

Bacterial protein that can trigger
ice formation at relatively high
temperatures, causing frost

https://deepmind.google/technologies/alphafold/ damage to plants

Gametocyte surface
protein P45/48

From the malaria parasite;
a candidate protein for
including in vaccines

F20H23.2 protein

Plant protein; represents
a potential new structural
superfamily unlike anything
seen before

= V)
it
e
CCR4-NOT transcription

complex subunit 9

Regulates an important
cellular process (the rate
of mRNA degradation)

Vitellogenin

Involved in the immune
system of egg-laying animals
including honeybees


https://deepmind.google/technologies/alphafold/

There I1s more to Scientific Publications than meets the eye!

A
pPanoOSscC
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There is much more to Scientific
Publications than meets the eye!

N
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archive editors for authors for readers submit open access

feature articles

Volume 12| Part 1| January 2025 | Pages 8-15
hitps://doi.org/ 10.1107/52052252524011941

OPEN @ ACCESS @)@

Cited by [1]
Part of a special issue

IUCrl
ISSN: 2052-2525
NEUTRON | SYNCHROTRON

FAIR data - the photon and neutron communities move
together towards open science

B. M. Murphy,2.b® A. Gitz,<0 C. Gutt, 45 €. McGui

e H. M. Aicl. W
Schneidewind, 90 5. Deleddah®™ and U. Pietschd*

Alnstitute of Experimental and Applied Physics, Kiel University, Leibnizstr. 19, 24118 Kiel, Germany, b )
Ruprecht-Haensel Laboratory, Deutsche Elektronen-Synchrotron DESY, Hamburg, Germany, “European Synchrotron
Radiation Facility, Grenoble, France, 9Department of Physics, University of Siegen, Siegen, Germany, School of
Physics, Trinity College Dublin, Dublin 2, Ireland, fnstitute of Physics, Ecole Polytechnique Fédérale de Lausanne
(EPFL), 1015 Lausanne, Switzerland, 9JCNS at MLZ, Forschungszentrum Jilich, Jlich, Germany, and PInstitute for
Energy Technology (IFE), Kjeller, Norway

tCurrEspondenoe e-mail: pietsch@physik.uni-siegen.de

Edited by M. Takata, SPring-8, Japan (Received 26 April 2024; accepted 9 December 2024)
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Reproducibility and Replicability
Published: 25 May 2016

1,500 scientists lift the lid on reproducibility

Monya Baker

Nature 533, 452-454 (2016) | Cite this article

5320 Accesses | 1225 Citations | 3871 Altmetric | Metrics

IS THERE A REPRODUCIBILITY CRISIS?

3%
No, there is no
crisis

38%
Yes, a slight
crisis

7% 52%
Don't know Yes, a significant crisis

1,576

researchers
surveyed

Further reading:

The National Academies of

SCIENCES + ENGINEERING - MEDICINE

CONSENSUS STUDY REPORT

Reproducibility
and Replicability
in Science

A Replication crisis Wikipedia

A https://phvs.orq/news/ZO17-03-SC|encecr|S|s.htm‘l\/ o

ovationprogrammeunder grantagreementNo.823852

PanoOSscC


https://en.wikipedia.org/wiki/Replication_crisis
https://phys.org/news/2017-03-science-crisis.html

Open Access publicationsGreenvs. Gold

Your role: make sure your publications is in Open Access either in a journal or an archive e.g. national archive

GREEN GOLD

Articles are free to read after an embargo period Authors (or their funders or institutions) pay an
Bioscientifica automatically make the final Article Publication Charge (APC) upon acceptance
published version, also known as the version of The final published version is free immediately
record, free Bioscientifica deposits the article in PubMed Central

Authors may deposit a version of their accepted Authors retain copyright and a range of licenses are

manuscript in an online repository after this time available

There is no cost to authors. Journal could be fully open access (eg. EDM Case
Reports ) or hybrid (eg. European Journal of
Endocrinology).

https://www.bioscientifica.com/authors/preparingpapers/publishingppen-access/

7 Jan
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Open access leads to more citations

Agricultural Studies -
Physics/astronomy -
Medicine -

Computer Science -
Sociology/Social Sciences -
Psychology -

Political Science -

Management -

® o ® Applied science
@ Life science

o0 © @ © Mathematics

® Physical science
® Social science

Law -
Economics -
Mathematics -

Health -

Discipline

Engineering -
Philosophy -

Ed t. - - - H
ucation Point of View: How open science helps

researchers succee@(16)
https://doi.org/10.7554/eLife.16800
Ecology - ®

Biology - %0 o W7

| | .
Thisprojecthasr 0.33 1.00 3.00 10.00 ,a n OSC
Relative Citation Rate (OA: non OA)

Business -

Communications Studies -

B . L
®



https://book.fosteropenscience.eu/
https://doi.org/10.7554/eLife.16800

New study shows Open Scientsads to more citations

AN ANALYSIS OF THE EFFECTS OF OPEN SCIENCE INDICATORS
ON CITATIONS IN THE FRENCH OPEN SCIENCE MONITOR

Giovanni Colavizza® Lauren Cadwallader Iain Hrynaszkiewicz!f

https://frenchopensciencemonitor.esr.gouw.

Odoma LLC, Switzerland

(https://barometredelascienceouverte.esr.gouv.fr/about/opendata) https://arxiv.org/abs/2508.20747

65% of French publications are in Open Access

A 46.8% substantial increase in citations if OSI| adog
A 19%more citationsf pre-print posting
A 14.3% more citations if data shared

A 13.5% more citations if software shared

\\)ﬂ“\
PanoOSscC
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https://arxiv.org/abs/2508.20747

Open science Is beneficial for scientists

Article  Open access Published: 04 November 2021

Imaging intact human organs with local resolution of

cellular structures using hierarchical phase-contrast
tomography share data why become

alf you don't want to

C. L. Walsh ™ p. Tafforeau &, W. L. Wagner, D. J. Jafree, A. Bellier, C. Werlein, M. P. Kiihnel, E. Boller, S.

ascientist2 / f I A NB
(UCL)

Walker-Samuel, J. L. Robertus, D. A. Long, J. Jacob, S. Marussi, E. Brown, N. Holroyd, D. D. Jonigk &, M.

Ackermann ™8 & P. D. Lee ™

Nature Methods 18, 1532-1541 (2021) ‘ Cite this article

131k Accesses ‘ 284 Citations ‘2030 Altmetric ‘ Metrics

/s
pPanosc

This article is in the 99percentile (ranked 197) of the 453,495
tracked articles of a similar age in all journals and thé 98

' ’A Interview with
percentile (anked F) of the 79 tracked articles of a similar age in q Elawe Walshi(UCL = ESRE)
q P on the Human Organ Atlas

Nature Methods

Thisproject hasreceivedfundingfrom the European] y A 2Hgrl2@n2020researchandinnovationprogrammeunder grantagreementNo.823852



Open science vs. science

Most of these assumptions are not new, as the traditio
openness itself is at the roots of science, but the curre
developments of information and communication
technologies have transformed the scientific practices
level that requires a different approach to research

(FOSTER)

https://www.fosteropenscience.eu/content/whabpen-scienceintroductio

Q: "What 1 s the difference between

A: Open Science refers to doing traditional science with more transparency
Involved at various stages, for example by openly sharing code and data.
Many researchers do this already,

Thisproject hasreceivedfundingfrom the European] y A 2Hgrl2@n2020researchandinnovationprogrammeunder grantagreementNo.823852



https://www.fosteropenscience.eu/content/what-open-science-introduction

European Conduct of Scientific Integrity

Open Science improves integrity, scientific method

ALLEA 8

Science

A Recommend to follow the EU Code of Integrity Ficl'ins

o https://allea.org/codeof-conduct/

The European
Code of Conduct for

A ToAVOIChaving your paperRETRACTED Research Integrity

0 https://retractionwatch.com/ -
; STUART RITCHIE

Our list of retracted or withdrawn COVID-19 papers is up to over 375.

There are more than 46,000 retractions in The Retraction Watch

Database — which is now part of Crossref. The Retraction Watch

Hijacked Journal Checker now contains well over 200 titles. And have

you seen our leaderboard of authors with the most retractions lately —

or our list of top 10 most highly cited retracted papers? Or The

mmeur

Retraction Watch Mass Resignations List?

Thi



https://allea.org/code-of-conduct/
https://retractionwatch.com/

_ MnS- or GeSe4?
Examples of data retraction

There appears to be a remarkable level of similarity between the resistance data in this paper [1] (purportedly on
MnSz) and data that was earlier published on GeSey in the dissertation [2] of one of the co-authors:

nature [2] Dias, L. P., “Phase Transitions, Metallization, Superconductivity and Magnetic Ordering in

Dense Carbon Disulfide and Chemical Analogs.” PhD Dissertation, Washington State

Explore content ¥  About the journal v Publish with us v s el e ey
University (2013)

nature > retractions > article The two plots in question are shown below in Fig. 1:
Retraction Note | Published: 26 September 2022 L" Dlas" DISSET‘tBtIOﬂ (2013)
Retraction Note: Room-temperature 120009 PRL 127, 016401 (2021))
superconductivity in a carbonaceous sulfur hydride 100.0M + ® g O e ]
80.0M - 25
Elliot Snider, Nathan Dasenbrock-Gammon, Raymond McBride, Mathew Debessai, Hiranya Vindana, Kevin 1
Vencatasamy, Keith V. Lawler, Ashkan Salamat & Ranga P. Dias ™ BO'UM_: - ) 20
40.0M - o 16,
Nature 610, 804 (2022) | Cite this article 1| =] 2 n
200M A4 ] % 10 9+,
k] [}
50k Accesses | 20 Citations | 856 Altmetric | Metrics = . @ 5L \ P(GPa) "
= T 1 5 ]
% eo0lE 4 %/ 1
O The Original Article was published on 14 October 2020 T 3
500 - o Lf____;—/ ]
1 - 13
o 4004 ™ - 2 1 A .
This article has been updated w0d | Pee | 0 .:50 100 150 200 250 300
200 1 -] = 100 43 200 =0 300 g T(K)
16.0
A P (GPa) 24.0
Retraction to: Nature https://doi.org/10.1038/s41586-020-2801-z Published online 14 October o '
T N T T T o T ' T =
2020 0 50 100 150 200 250 300

T(K)

The editors of Nature wish to retract this paper. Following publication, questions were raised httDS //WWW D u b Dee I.CO m/DU bl |Cat| 0) nS/F342 D D2 D2 E72 E5 E2 F
regarding the manner in which the data in this paper have been processed and analysed, D50708 95 6 2 B 94

. . N\
which the authors and Nature have been working to resolve. \\m\

PanoOSscC
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https://www.pubpeer.com/publications/F342DD2D2E72E5E2FD507089562B94

Further reading on Open Science

Many resources are available on Open Science, here are some used for this talk

A Phys.org
0 Five guestions about open science answered
o Data sharing can offer help in science's reproducibility
CriSIS
A UNESCO
0 Recommendation on Open Science
A EU
0 Progress on Open Science
o GOFAIR

Thisproject hasreceivedfundingfrom the European; y A 2Hgr2én2020researchandinnovationprogrammeunder grantagreementNo.823852



https://phys.org/
https://phys.org/news/2017-05-science.html
https://phys.org/news/2017-05-science-crisis.html
https://www.unesco.org/en/open-science/about
https://data.europa.eu/doi/10.2777/00139
https://www.go-fair.org/

Further reading on Open Science

PASSPORT FOR

A PRACTICAL
GUIDE

OPEN SCIENCE

RESEARCH

OPEN SCIENCE

SOURCE CODE

SCIENCE

WHY
IR ST
SIETEINICE

7

Open Science,

open issues



https://www.ouvrirlascience.fr/category/resources/

FAIR Data

Thisproject hasreceivedfundingfrom the European] y A 2Hgrl2@n2020researchandinnovationprogrammeunder grantagreementNo.823852




The Twelvd_aborsof HerculesA 12 Laborsof FAIR

[ FAIR and reproducible data

: : ‘—‘b N
| [ Citations
1 e : /
-
Open Access
S

Metadata

Provenance

Unmanaged C (eventually becomes) Unusable data

= —

Thisproject hasreceivedfundingfrom the European] y A 2Hgrl2@n2020researchandinnovationprogrammeunder grantagreementNo.823852
* x> Danc=



12 Labors of FAIR Data for Scientists

. FAIR principleg understand the principles

. Data avallabllityc cite the data DOls the right way

. Data Policyc understand the data policy before agreeing
. Data Outputsc which your experiment will produce

. Metadata ¢ all metadata to enable data to be reused

. Data formatsc use open community standards

. E-logbooksc write up your experiment as you go

. Software - prefer open source software possible

. Software environmenic use open source tools if possible
10.Data Management Plans generate and update
11.Data repositoriesc facility/domain one or open one

12 .Data storagec what data should be kept

OCONOOITPSWNPE

pa NOSC




The publication that started the FAIR movement

Open Access | Published: 15 March 2016

The FAIR Guiding Principles for scientific data
management and stewardship

Mark D. Wilkinson, Michel Dumontier, Usbrand Jan Aalbersberg, Gabrielle Appleton, Myles Axton, Arie Baak,

Miklas Blomberg, Jan-Willern Boiten, Luiz Bonino da Silva Santos, Philip E. Bourne, lildau Bouwman, Anthormy 1.

Brookes, Tim Clark, Mercé Crosas, Ingrid Dillo, Olivier Dumon, Scott Edmunds, Chris T. Evelo, Richard Finkers,

Alejandra Gonzalez-Beliran, Alasdair J.G. Gray, Paul Groth, Carcle Goble, Jeffrey 5. Grethe, ... Barend Mons =l

+ sShow authors

Scientific Data 3, Article number; 160018 (2016) | Cite this article
523k Accesses | 5193 Citations | 2059 Altmetric | Metrics

962k Accesses | 6844 Citations | 2255 Altmetric | Metrics

Final Report and Action Plan
from the European
Commission Expert Group
on FAIR Data

TURNING

FAIR INTO
REALITY

https://data.europa.eu/doi/10.2777/1524

Thisproject hasreceivedfundingfrom the European] y A 2Hgrl2@n2020researchandinnovationprogrammeunder grantagreementNo.823852

https://www.go-fair.org/
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https://data.europa.eu/doi/10.2777/1524
https://www.go-fair.org/

The cost of not having FAIR data =estimatedn n dHO0Y K € St

Likely cost of not having FAIR research data

Minim
um true cost of not having FAIR research data

52.39% F A |
indable ccessible Interoperable eusable

R
O & do O

Indicator #5
0.24%

Indicator #4
0.04%
[ndicator #1: Time spent Indicator #2: Cost of storage
® Indicator #3: Licence costs m Indicator #4: Research retraction o0y
L) ®
w Indicator #5: Research duplication Impact on innovation - ::. - O SC ARS,
...“ for Besearch & Society

6/ 203y STAG I yhteara HRpiNbp@uropmeu/Bests NOK Rl ijmea 6
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https://op.europa.eu/s/pevt

» F1:(Meta) data are

assigned globally unique
and persistent identifiers
F2: Data are described
with rich metadata

F3: Metadata clearly and
explicitly include the

identifier of the data they

describe

F4: (Meta)data are
registered or indexed ina

searchable resource

FAIR Principles

https://www.qgo-fair.org/fair-principles/

data is no longer available

Thisproject hasreceivedfundingfrom the European] 'y cinder grantagreementNo.823852

Accessible

A1l: (Meta)data are
retrievable by their
identifier using a
standardised

communication protocol

A1.1: The protocol is open,

free and universally

implementable

A1.2: The protocol allows
for an authentication and
authorisation where
necessary

A2: Metadata should be

accessible even when the

DI2(H UZUlIesSed Ald oVvVallornprogrda

|_nteroperable

>

11: (Meta)data use a
formal, accessible, shared,
and broadly applicable
language for knowledge

representation

12: (Meta)data use
vocabularies that follow
the FAIR principles

13: (Meta)data include

qualified references to

other (meta)data

Beusable

R1: (Meta)data are richly
described with a plurality
of accurate and relevant
attributes

R1.1: (Meta)data are
released with a clear and

accessible data usage

license

R1.2: (Meta)data are

associated with detailed

provenance

R1.3: (Meta)data meet

domain-relevant



https://www.go-fair.org/fair-principles/

Open Research Europe recommendations for data

My Submissions

What is required when submitting an article
Article Guidelines

1. Your dataset(s) must be deposited in an appropriate data repository.

Article Guidelines (Mew

Versions) 2. Your dataset(s) must have a license applied which allows reuse by others (CCO0 or CC-BY).

Open Data, Software and 3. Your dataset(s) must have a persistent identifier (e.g. a DOI), allocated by a data repository.
Code Guidelines

4. You must provide a data availability statement as a section at the end of your article, including

Source Materials

Guidelines (H53) 5. You must include a data citation and add a reference to data to your reference list.

Prepublication Checks 6. Your dataset(s) should not contain any sensitive information, for example in relation to human research
participants.

Article F'FDCEEEH‘IQ CHEFQEE
7. You should share any related software and code.

Finding Article Reviewers

8. Your dataset(s) must be useful and reusable by others,adhere to any relevant data sharing standards
in your discipline and align with the FAIR Data Principles.

9. Your dataset(s) should link back to your article,_if possible.

NN
https://open-researcheurope.ec.europa.eu/feauthors/dataquidelines/ /e
ps://op p p g PaNOSC
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https://open-research-europe.ec.europa.eu/for-authors/data-guidelines/

2nd | abor Data availabilityc the wrong + right way

Data avalla

Data available on able re the authors.

Open Research ~
Data Availability Statement
The data that support the findings of this study are openly available in Zenodo at
https://doi.org/10.5281/zenodo.6993871 , reference number 6993871.
0
1% OSCARS
%% e
& e
PanNoOSscC
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Proportion de publications francaises qui incluent une section "Data Awvailability Statement” (déclaration sur la mise a disposition des
données) par année de publication

Data availability statement

. . . , o -
In publications
'EEED% 9%
) %E = n%
https://barometredelascienceouverte.esr.gouv.t - .. 8%
c 0%
donneesde-la-recherchefeneral 5% . l I
* 0y e mm wm N .

Ce graphigue montre la propertion de publications qui déclarent rendre disponibles les données (mention d'un Data Availability Statement identifiée), par année
de publication. La présence d'un Data Availability Statement dans le corps de la publication ne signifie pas pour autant que les auteurs de la publication
nartarent effaectivernent leurs données auand la demande leur en est faite. Cette détection est réalisée grice a une analyse automatique du texte intégral par

Proportion de publications francaises qui mentionnent le partage de données parmi les publications analysées par année de publication

TH
643%  Many researchers were not compliant with their published data sharing

o sa0x o statement: a mixed-methods study
5% 453% Mirko Gabelica®, Ruzica Bojéié”, Livia Puljak™*
382%
4 vary  308% T A Weanalyzed 3416 articles published BipMed Central
S 2 11 S that contained a data availabilistatement DAS); the
2 most frequent DAS category @ indicatedhat the
: I I I I I data sets are available arasonable request.

2013 2014 2015 2016 2017 s 2019 2020 2021 2022 2023 A Of1792 manuscripts in which the DARdicated that
Année de puhllcatldl'l Baromsdra francals da la Sclance Ouvarta - CC-EY MESRE authors are Wi”ing tO Share their datmnly 123(6-8%)
provided the requested data

de domées
w? E

ul

Propartion de publications quimentionnent l'utilisation
L

Commentaire
Ce graphique montre, par année de publication, la proportion de publications pour lesquelles une mention de partage de données a été détectée, parmi
I'ensemble des publications analysées. Cette détection est réalisée grice 4 une analyse auvtomatique du texte intégral par I'outil DataStet.

https://doi.org/10.1016/j.iclinepi2022.05.019
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https://barometredelascienceouverte.esr.gouv.fr/donnees-de-la-recherche/general
https://doi.org/10.1016/j.jclinepi.2022.05.019

Digital Object Identifier (DOI) svenevi@de ) 219 Labor

A DOI or Digital Object Identifier, is a string of numbers, letters and symbols used
to permanently identify any object and link it to the web.

DOls were originally used for publications and are now used for many things
Including movies, samples, instruments and scientific DATA.

A A DOI is one implementation of a PID (Persistent Identifier)
A A web addressufl) is not a PID because it is not guaranteed
A Make sure the data you want to cite has a DOI

A Cite the instrument, samples etc. you used

:‘5;‘: OSCAR§

ce Clusters' Ac
ch & Society

\\)ﬂ“\
PanoOSscC
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Example of article correctly citing data

nature neuroscience

Open Data 10.15151/ESRF-DC-217728238

Explore content ¥  Journal information ¥  Publish with us v Subscribe
= Dataset List o
nature > nature neuroscience ? technical reports > article Search
[0 Date Sample Dataset Definition Files Size Download Q
Technical Report | Published: 14 September 2020 O ® 18:34 3jul2020 Drosaphila drBrain 11 152.6 GB Q
-
Dense neuronal reconstruction through X-ray
= Summary Files Metadata List
holographic nano-tomography
Aaron T. Kuan, Jasper S. Phelps, Logan A. Thomas, Tri M. Nguyen, Julie Han, Chiao-Lin Chen, Anthony V Name drBrain
Azevedo, John C. Tuthill, Jan Funke, Peter Cloetens, Alexandra Pacureanu &2 & Wei-Chung Allen Lee
Start 6:34:54 PM
Nature Neuroscience 23, 1637-1643 (2020) | Cite this article Sample Drosophila
5492 Accesses | 8 Citations | 196 Altmetric | Metrics
https://doi.org/10.1038/s41593020-07049
& /data/id16a/inhouse2staff/ap/dataNatNeuro2020,/Drosophila/drBrain
O © 1835 312020 Drosophila drleg 1 133.5 GB Q

https://data.esrf.fr/doi/10.15151/ESRBG217728238

Mame drleg
DOI: doi.esrf.fr/10.15151/ESRF-DC-217728238
Start 6:35:00 PM
Sample Drosophila

Thisproject hasreceivedfundingfrom the European; y A 2Hgrl2@n2020researchandinnovationpro

¥ /data/id16a/inhouse?/staff/ap/dataNatNeuro2020/Drosophila/drLeg


https://doi.org/10.1038/s41593-020-0704-9
https://data.esrf.fr/doi/10.15151/ESRF-DC-217728238

Data policies 3'd Labor

1. Check the researchdata requirements of your funding agency and field of
research.

A Data policy defines the rules of access and usage to the data produced.
Research Institutes like th&IROforunones all have data policies in place now.

A You are required to accept the data policy when requesting access
A Data is not considered as property but has a usdigence

A Data are undeembargo(varying from lyr, 3yr, 5yr) for use by the original
creators for a limited amount of timeefore being made open

\\)ﬁ\\
PanoOSscC
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Research Facilities Data Policies

A ESAc open data policy for most data (since 2010)
A ILLc open data policy (since 2012)

A ESRE open data policy (since 2015)

A EMBLg open access policy (since 2015)

A ESQ; open data policy (updated in 2016)

A EuXFEL, open data policy (since 2017)

A EUROfusiorg proposal for open data policy (in progress since 2018)
A CERN open data policy for LHC (since 2020)

A CERIERIQC; open data policy (since 2021)

A SESAME open data policy (since 2023)

A PSI, SOLEIL, ELET,HZB MAXIVEZ X

\\)ﬂ“\
PanoOSscC
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https://www.esrf.fr/datapolicy

ESRF Data Policy 2024

Version 14/10/2023

The ESRF data policy covers the following topics:

. Data ownership

. Data curation

. Data archiving

. Open access to data

This policy follows largely the recommendations of the PaN-data Europe Strategic
Working Group laying out a common framework for scientific data management
at photon and neutron facilities' and the PaNOSC data policy framework®. The

main objective of this policy is to make ESRF open data FAIR: Findable,
- Accessible, Interoperable and Reusable.


https://www.esrf.fr/datapolicy

Data and research outputs 4" Labor

3. List the various types of data and research outputs that you expect to produce.

A Output from your research is everything you produced to come up with your

findings including :

o0 Raw data

0 Metadata

0 Processed data

o Analysis workflows

o0 Logbooks

o Software

o Etc. I
PanoOscC
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th
Metadata and Why it is important 5" Labor

8. Provide metadata that allows others to understand, cite and reuse your data
files.

Documentation or information about a data set.

https://data.research.cornell.edu/content/writinametadata

A Metadata is all additional data needed to understand your data

A Examples range from file name, time, to experiment condition, energy, sample
YSGFRFGFEZ alFYLIX S LI NY¥YSUSNBSZ X

A Use the standard vocabularies defined for your domainexus FITS X

\\)ﬂ“\
PanoOSscC
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https://nexusformat.org/
https://fits.gsfc.nasa.gov/
https://data.research.cornell.edu/content/writing-metadata

Metadata vocabularies

Many standard vocabularies exist for processed data. There are fewer
vocabularies for raw data but they do exist. Check the existing standards for your

domain.
A52yQU AYyOSYUlu | ySé @20 odzZ F NB dzy U Af e 2

A Databases of standard vocabularies:
0 https://fairsharing.org/- FAIRsharings a community approach to standards,

repositories and policies
o https://www.dcc.ac.uk/guidance/standards/metadata/listist of Metadata

standards

\\wﬂ“\
PanoOSscC
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https://fairsharing.org/
https://www.dcc.ac.uk/guidance/standards/metadata/list

Metadata ¢ Take away messages

Metadata have a tendency to get treated ag®xlass data.

Whatever you doTAKE YOUR METADATA SERIOUSLY !
The quality of your data depends on it!

A RECORMem DIGITALLY
A STOREhem with your DATA
A FOLLOWhe STANDARD(S)

A ENSURBthers canUNDERSTAN®uUr (meta)data

Thisproject hasreceivedfundingfrom the European] y A 2Hgrl2@n2020researchandinnovationprogrammeunder grantagreementNo.823852
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Example vocabularg Nexus for photon and neutron sources

https://www.nexusformat.org/

Nexus provides a standard vocabulary for:

@ NXinstrument @RunllOl:NXentry ——

D NXsource — I monitor:NXmonitor
— D NXaperture :
- — |&8 counts
- D NXattenuator ke SEatb i _ polar_angle

sample:NXsample

data:NXdata

Home D NXdetector * integral
Runl1102:NXentry =y

GitHub Organisation

sample:NXsample

monitor:NXmonitor

NIAC

ean Yy A ZH@Pr2én2020researchandinnovationprogrammeundergrantagreementN:



https://www.nexusformat.org/

Example vocabularg Nexus for photon and neutron sources

Example of structure of data file from ESRF:

MName Description Type Shape Link
v lima.h5 NXroot
v m entry 0000 (M "Lima 2D de... NXentry
« end_time ) "2020-09-08... string scalar
v m instrument NXinstrument
v m mpx_cdte 22 _ehl MXdetector
= acquisition MXcollection
B data ) 3D data uint16 100 = 516 = 516
= detector information MXcollection
= header NXcollection
= IMmage_operation MNXcollection
v m plot NXdata
B data ) 3D data uint16 100 = 516 = 516 Soft
v = Mmeasurement NXcollection
i _ Home
B data ) 3D data uint1é 100 = 516 = 516 Soft
« start time  "2020-09-08... string scalar GitHub Organisation
« title ) "Lima 2D de... string scalar

NIAC

A\
PanoscC
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th
Data formats 6" Labor

5. Define appropriate data file formats (sebttps.//fairsharing.org/ for formats).

7. Check what data format and structure the chosen archive might request.

Data formats refer to how the bytes in a file are interpreted. Not the data vocabularies. Data
formats must be readable over the long term (for archiving). Data formats must be efficient

A Example data formats:

0 CSV (Comma Separated Values)
o TIFF for images
o HDF5 as container

A USEhe STANDAR@) for yourcommunity

Further readingETD Guidance Brief File Formats

7

Thisproject hasreceivedfundingfrom the European] y A 2Hgrl2@n2020researchandinnovationprogrammeunder grantagreementNo.823852 pa s



https://fairsharing.org/
https://guides.library.oregonstate.edu/ld.php?content_id=26410655

Nexus/HDF5 Plotting data + metadata online in the browser

A A https://myhdf5.hdfgroup.org/view?url=https%3A%2F%2Fzenodo.org%2Frecord%2F 649743
2Ffiles%2Fxrr _dataset.n5%3Fdownload%3D1

myHDF5

B xir_dataset.h5

> DIP_1 €D
@ Open HDF5 > DIP2 @
@ Help > DIP3 @
> DNTT_PDIF_1to2 €3
> DNTT_PDIF 2to1 €3
> PDICS €D
> PDIC8 €3
> PDIC8CN2_DIP_1to1 €
> PEN_1 D
> PEN_2

Pageb5


https://myhdf5.hdfgroup.org/view?url=https%3A%2F%2Fzenodo.org%2Frecord%2F6497438%2Ffiles%2Fxrr_dataset.h5%3Fdownload%3D1

th
Elogbooks 7" Labor

Provide metadata that allows others to understand your experiment.

Logbooks are an essential part of the scientific method. All scientists should keep a
logbook. Elogbooks replace paper logbooks.

A Elogbook advantages

o Shared editing online

o Powerful search facilities

0 Access rules during embargo period

o Allows others to understand what you did during the experiment
A Elogbook is metadataand will be part of the open data

Further readinghttps://guides.library.oregonstate.edu/researaiata-services/data

managdemendab-notebooks =
Panosc
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https://guides.library.oregonstate.edu/research-data-services/data-management-lab-notebooks

ESRF-gbook example; ID21 / EV280

t Andy GOTZ

4 23:50:29

OPTICS> Fexanes_ev230

Everywhere o Q |72 found
November 5th 2018
7 10:18:40
OPTICS> zapenergy 7.1 7.3 400 0.1 1 2 @ 2000 (zap: #2, spec: #19)
m)srropmf‘)_spp{[)l.nar 18.1 ar'_amorpl FEE prio r3 SQ( ROD‘: XANES Poil'lts
2.0
Ve 22:48:31

21s OPTICS> Fexanes_ev280@
= 9y
kLo

0.5

715 7.20 725
arr_anergyM

Ve 09:58:09

OPTICS> Fexanes_ev280

Fe3 prio r3 Main Root prim phlo: XANES Points

Ve 22:25:02

OPTICS> Fexanes_ev23@

Fe2 strepto r2 Main Root: XANES Points

7 00:18:27
OPTICS> zapxiaimage samy 7.9@4 7.324 580 samz 25.476 26.025 549 100 © (zap: #1, spec: #2)

a
S [0,6692] pass




8t Labor

Open Source Software

Software is an essential part of a scientists toolset. Many scientists have learned
to program so they camnalysetheir data. The resulting software is part of the
outcomes of the research.

A Wherever possibleise Open Source software |
() Github.com

A Whenwriting software : &) Gitlab.com
o0 Followbest practicedor software .
o Publish it under a®pen Source license ® glt

o Store it in aropen (Git) repository with version control
A Cite your softwarein your publications

\\)ﬁ\\
PanoOSscC
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https://git-scm.com/

th
Software environment + tools oh Labor

Many specific and generic tools exist. One common tool which is being adopted
widely isJupyterLaband the Python language.

A Pythonhas become the de facto programming language in science

A Jupyternotebooks enable @
reproducible publications 2 3 . ~
https://jupyter.orq 3 2 .

4 4 @ Ctt 7.36% +1.41%

A Binderservice can preserve ; : ® -
and run the software for an : ; B
analysis https://mybinder.org/ ? ‘*’ Is st

T
hisproecthasreceivectundingirom the Europeart A 3¥12d2020researciandinnovationprogrammeundergrantagreemeniio, 823852 Panosc



https://jupyter.org/
https://mybinder.org/

h
Data Management Plans (DMP) 10" Labor

2. Go online for help in developing a datamanagement plan. A useful guide
outlining UK funder expectations can be found gb.nature.com/2tnohla

12. Revisit your plan frequently and update it if necessary.

A DMP document the data management steps in a more formal manner
A Funders are requiring DMPs to ensure RDM is planned

A Facilities will require DMPs more and more to be sure Users can deal with the
research data

A DMPs are living documents which need to be updated throughout the project
A Examples of DMPs can be found@Ponline

\\wﬂ“\
PanoOSscC
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http://go.nature.com/2tnohIa
https://dmponline.dcc.ac.uk/

Twelve tips for writing a
data-management plan

Data Management Made Simpl@uirin
ShiermeierNature555, 403405 (2018),
doi: https://doi.org/10.1038/d41586
018030711

http:

Thisproject hasreceivedfundingfrom the European; y A 2Hgr2én2020researchandir

Twelve tips for writing a data-management plan

» Check the research-data requirements of your funding agency and field of research.

« Go online for help in developing a data-management plan. A useful guide outlining UK funder
expectations can be found at go.nature.com/2tnohla.

« List the various types of data and research outputs that you expect to produce.

» Decide what data and research materials require archiving and determine how much storage space
you will need.

« Define appropriate data file formats (see go.nature.com/2tvoo6y for UK formats).

» Look for data repositories used by your research community or your host institution (see
www.re3data.org for examples).

» Check what data format and structure the chosen archive might request.
« Provide metadata that allows others to understand, cite and reuse your data files.
» Make clear how and when your data can be shared with scientists outside your group.

« If your research involves sensitive data, explain any legal and ethical restrictions on data access
and reuse.

» Assign responsibility for long-term data curation to a suitable office.
« Revisit your plan frequently and update it if necessary.

Quirin Schiermeier


https://study.sagepub.com/corti2e
https://doi.org/10.1038/d41586-018-03071-1

11t Labor

Data repositories

6. Look for data repositories used by your research community or your host institution
(seewww.re3data.orgfor examples).

A data repository stores data for citing, accessing and archiving data over the long
term. Repositories can be provided by facilities or community based. Choose the right

repository with the service you expect

A Facilities offer repositories for raw and (sometimes) processed data e.g.
https://data.esrf.fr, hitps://human-organatlas, https://paleo.esrf.fr> X

A Choose repository which is certified elttp://go.nature.com/2eLHBFP

A Use an institute or community archive which is sustainable
S®3d t 5 .htps:/iwiwkra3daxasorg/

\\?ﬁ“\
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http://www.re3data.org/
https://data.esrf.fr/
https://human-organ-atlas/
https://paleo.esrf.fr/
http://go.nature.com/2eLHBFP
https://www.re3data.org/

Data archiving

9. Make clear how and when your data can be shared with scientists outside your

group.
10. If your research involves sensitive data, explain any legal and ethical restrictions
on data access and reuse.

11. Assign responsibility for longerm data curation to a suitable office.

A Data need to be archived for long term future use
A 2dz R2y QU 1y26 6KSY YR K2g &2dzNJ RI (I
A The meaning of long term depends on the data e.g. is 10 years enough?

\\)ﬂ“\
PanoOSscC
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Non-facility repositories # datasets

Macromolecular https://proteindiffraction.org | 9648
National Institutes of Health Integ rated Res
P Crystallograph
S— Macromolecular https://data.sbgrid.org/ 811
Wt ;‘- SBGrid
L ¥ Data Bank
5 Macromolecular https://mxrdr.icm.edu.pl 410
o ] o) MX-RDR
o g OJ  Rawpata Reposiony T
General https://zenodo.org/ 238

Macromolecular
Crystallography community

/2 |
Viv 000,
CX‘ D B . Coherent imaging/XFEL  https://cxidb.org/ 218

Coherent X-ray Imaging Data Bank

\ Macromolecular linked tc https://xrda.pdbjbkl.pdbj.org 100 |
XRD-Arc
M SC
@ @neDep v

https://zenodo.org/doi/10.5281/zenodo.10014981



Linking raw data to the PDB

https://doi.org/10.1107/S205225251701369

EMBL-EBI

Protein Data Bank in Europe i

Bringing Structure to Biology

PDBe » 5cy2

Tn3 resolvase - site Il complex crystal form Il

Source organism: Escherichia coli

Entry authors: Montano PS, Rice PA

Function and Biology £ Details

Biochemical function: - DNA binding

> DNA recombination
= not assigned

Biological process:
Cellular component:

Sequence domains:
= Resolvase, N-terminal catalytic domain
= Recombinase, conserved site
> Resolvase-like, N-terminal catalytic domain
superfamily
= Homeobox-like domain superfamily
> Resolvase, HTH domain

Structure analysis &) Details

Assembly
composition:

hetero tetramer (preferred)

1 distinct polypeptide molecule
2 distinct DNA molecules

Entry contents:

Macromolecules (3 distinct):

= Transposon Tn3 resolvase

Chains: A, B, E, F &) Molecule details >
Length: 192 amino acids

Theoretical weight: 21.55 KDa

Source organism: Escherichia coli

Expression system: Escherichia coli

UniProt:

UniProt:

Thisproject hasreceivedfundingfrom the European] y A 2Hgrl2@n2020researchandinnovationprogrammeunder grantagreementNo.823852

Services | Research | Training

X-ray diffraction
4A resolution

Released: 11 Jan 2017

Model geometry mme [] s
Fit model/data mme []

Ligands and Environments

No bound ligands

Experiments and Validation 5 Details
Metric Percentile Ranks Value
Rfrec IS * 0249
Clashscore NN _ 6
Ramachandran outliers I [I— o 1o
Sidechain outliers NN 0.7%
RSRZ outliers I ] 0.9%
e s

W Percentile relasive to 21l Xoray strucrures
0 Percemtive relive to Xosay strackes of similar rsolution.
X-ray source: APS BEAMLINE 19-1D

Spacegroup: c2

Unit cell: a: 144.9F  b: 151.928 c: 106.14A
a: 90° B: 99.85°  y: 90°
R-values: R R work R free
0.209 0.207 0.25
Expression systems:
o Escherichia coli
= Not provided
|

®, Feedback

Quick links

# 5cy2 overview
o Citations

& Structure analysis

& Function and Biology

& Ligands and Environments
& Experiments and Validation

© View
. Downloads
© 3D Visualisation

PDB-REDO

The sliders below show the change
in model quality between original
PDB entry and the PDB-REDO entry

Model Geometry HEES [] |
Fit model/data | l:l -

FREARELD

Experimental raw data

@ Links to raw experimental data
available for this entry are listed
below

Diffraction data related to PDB entry
Scy2 found at the SBGrid Data Bank

Data DOI:
10.15785/SBGRID/683
Total size: 3.2Gb




