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FAIRDOM Initiative

Findable
Accessible 8ata .
Interoperable perations

B0)Y| Reusable  Models

http://fair-dom.org

- develop a community
- establish an internationally sustained Data and Model Management service

- Partners from U Manchester, HITS, U ZUrich, ETH ZUrich
- Funded by BMBF, ISBE, BBSRC, SystemsX (CH)
- Part of ELIXIR as "Node Resource” in UK and DE



Top1cs

= Why data management?

= Some general thoughts leading up to
the SEEK day and the openBIS day
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The reason: Reproducibility Crisis

Bharat Aggarwal (US), a former Ransom Horne, Jr. Distinguished Professar of
Cancer Research at the University of Texas MD Anderson Cancer Center,!®]
resigned his position after fraud was discovered in 65 papers published by him
in the area of curcumin as a treatment for cancer.’l As of 2020 Aggarwal has
had 29 of his research papers retracted, ten others have received an

=" |na Variety of SUbjeCt matters expression of concern, and 17 others have been corrected.['0ll"]
= Many positive findings are false  cr————

WIKIPEDIA

= Many papers to be trusted
u B Ut Mma ﬂy N Ot T.O be tl’U Sted = an page List of scientific misconduct incidents

= High profile misconduct
incidents

U Wiki Loves Earth 2021 photo competition: take photos in nature and support ®
Wikipedia.

From Wikipedia, the free encyclopedia
Random article

About Wikipedia Scientific misconduct is the violation of the standard codes of scholarly conduct and ethical behavior in
Contact us

the publication of professional scientific research. A Lancet review on Handling of Scientific
Donate

Misconduct in Scandinavian countries gave examples of policy definitions. In Denmark, scientific
Contribute misconduct is defined as "intention[al] or gross negligence leading to fabrication of the scientific
Help message or a false credit or emphasis given to a scientist”, and in Sweden as "intention[al] distortion
Learn to edit of the research process by fabrication of data, text, hypothesis, or methods from another researcher's

<« Community portal manuscript form or publication; or distortion of the research process in other ways."[1112]
Recent changes . . . o .
Upload file A 2009 systematic review and meta-analysis of survey data found that about 2% of scientists admitted

to falsifying, fabricating, or modifying data at least once.[%]

Tool
| N e e d fo r fa St W a y t O a C C e S S d a t a — This is a dynamic list and may never be able to satisfy particular standards for completeness. You
What links here

can help by adding missing items with reliable sources.

Related changes

. ihili s o Contents [hice]
= Proving reproducibility [ o
Page information 1 Biomedical sciences
Cite this page 2 Chemistry

= Making control easier

Print/export . . .
5 Physics and engineering
Download as PDF
ownioadas 6 Plant biology

= Making QC easier within labs

FaY 2 i
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Consequence: drive for FAIR data

= Next slides:
= \WWhat is FAIR

» And what do funders ask for, at the
example of DFG
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What is FAIR?
Data should be like money

To be useful, money must be...



¥V

accessible

interoperable reusable




But data is more
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START KODEX WIDURCH DIEDFG  AKTUELLES ENGLISH

Kodex - Leitlinien zur Sicherung
guter wissenschaftlicher Praxis

In diesem Portal finden Sie den Kodex "Leitlinien zur Sicherung guter wissenschaftlicher Praxis® der Deutschen
Forschungsgemeinschaft (DFG). Ziel des Kodex ist es, eine Kultur der wissenschaftlichen Integritét in der deutschen
Wissenschaftslandschaft zu verankern. In 19 Leitlinien werden angemessene Standards fir wissenschaftliches Arbeiten
beschrieben und praxisbezogen kommentiert. Hochschulen und auterhochschulische Forschungseinrichtungen setzen
die Leitlinien als Voraussetzung fiir den Erhalt von Férdermitteln durch die DFG um.

Guidelines for Safeguarding Good Research 6,483 7,757

Practice. Code of Conduct o e

Uber dieses Portal Haufig gesuchte Schlagworte : Open AI RE
Die praxisnahe und fachspezifische Kommentierung des Kodex steht im [ P ] [ LT ] [ T ]
Zentrum des Portals; die Deutsche Forschungsgemeinschaft (DFG) sichert 4 Publication date:
die Qualitiit der Beitriige. Ferner finden Sie Informationen dazu, wie sich die [ DOKUMENTATION ] [ BERUFSETHOS ] [ EAIRPRINZIPIEN ] SRSt
DFG im Themenfeld ,Wissenschaftliche Integritét” engagiert. Aktuelle
Themen sowie Veranstaltungshinweise runden das Portal ab. [ FORSCHUNGSDATEN } [ QUALITATSSICHERUNG }
SPONSORED BY THE
.
/ L I S y hd * Federal Ministry
% | of Eoucaton
10 - and Resaarch
Liver Systems Medicine




Rough overview of GSP guidelines of DFG

11

lin] D 4 J Sei= 3 von28 — 4 140%

3 Standards of Good Research Practice.........ccccvvnerineersnnes

3.1 Applicability......c.ccocveeir e

3.2 PHRCIPIES ..o

Guideline 1. Commitment to the general principles ...

Guideline 2: Professional ethics. ...

Guideline 3: Organisational responsibility of heads of
research INstitutions.........................................
Guideline 4 Responsibility of the heads of research work units.
Guideline 5: Dimensions of performance and assessment
CIIERITA ..o

Guideline 6. Ombudspersons ...

3.3 Research ProCeSS ...t

Guideline 7~ Cross-phase quality assurance
Guideline 8: Stakeholders, responsibilities and roles ..................
Guideline 9: Research desigmn..................................o........
Guideline 10; Legal and ethical frameworks, usage rights ...
Guideline 11: Methods and standards ...
Guideline 12: Documentation..........................................
Guideline 13: Providing public access to research results. ...
Guideline 14 Authorship

Guideline 15: Publication medium ...

1
12

13

A3

14
14
15
16
16
17

18

19

= Comprehensive standards of
good research practice

= Many suggestsions with an

impact on data management:

= Quality control
» _ong-term preservation
= Publishing of research

HITS - Heidelberg Institute for Theoretical Studies
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Publications

= PubMed: ,Liver Lisym" > 13
results

Log in

Medicine

Pub.ﬂed .gov liver lisym

Advanced Create slert Create ASS

Save Email Send to Sarted by: Best match | Display optiens

eAn Did you mean liver I ym (224 results)?

Sl [ Liquid-crystal organization of liver tissue.
1 Morales-Navarrete H. Nonaka H, Scholich A, Segovia-Miranda F. de Back W. Meyer K. Bogorad RL
Koteliansky V. Brusch L Kalai Y. Jalicher F, Friedrich BM, Zerial M

Eife. 2019 Jun 17:8:044860. doi: 10.7554/eL
SMAI® oMID: 31204357 Free PMC article
2017 2021 Since then. no significant progress has been made to derive the organizing princiales of liver tissue. To
salve thi problem, we ted 3D tissue geomet microscopy

images of mouse liver tissue and analyzed it applying soft-c
[] Abstract

[ Free full text ] Intestinal Microbiota Protects against MCD Diet-Induced Steatohepatitis.

2 Schneider KM, Mohs A Kilic K. Candels LS, Elfers C. Bennek E Schneider LB, Heymann F. Gassier N,

[ Full text ve Penders ), Trautwein C.
N 1 Mol 5. 2019 Jan 14:20(2):306. dok: 10.33
- - Share AID: 46! Free PMC article.
[ Associsted data Non-alesholic fatty liver disease (NAFLD) is the most common liver disease in western countries, with a

continuously rising incidence. Gut-liver communication and microbiota composition have been identified

25 artical drivers of the NAFLD progression.

[] Books and Decuments

[ ciinical Trial

Non-invasive structure-function assessment of the liver by 2D time-harmonic
elastography and the dynamic Liver MAximum capacity (LIMAX) test

15
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SEEK
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LiSyM
1 y Q. Browse - O Halp - Search here... Search o Register Log in

Liver Systems Medicine

Home = Publications Index

Publications  Filter and export

Query 263 Publications visible to you. out of a total of 263 It Publication date (Descending) ~
Search here_.. Go

+— Previous - 2 3 4 5 6|7 & 9 . 17 18 Mext—
Programme

LiSyM: Liver Systems Medic|
LiSyM-Krebs

Project

LiSyM Pillar I: Early Metabol
LiSyM Pillar II: Chronic Liver
LiSyM network

llar lll- Regeneration and Repair in A___

omeostasis. In acute kid ney injury (AKI)}

D:eng Hun Kim, Jina Kim, Hyung-Seok Kim,
teven Dooley, Chul-Ho Lee, Hueng-Sik Choi

LiSyM Pillar IV: Liver Functio|

LiSyM Pillar lll: Regeneration

psychiatry,133(1):32-6
Multi-Scale Models for Persg

Maore..
Published Year
2021 The Hedgehog Signalling Pathur...
2020
2019 Abstract (Expand)
2018 53 Liver macrophages (LMS) play & ceptral rala in ansia amd nhrein Goar i T e
diagnostic tools and new therapeutic Lo
2017 54 [*2017 Winker Sinulation Conference [SC)', =
Authors: Andrea Zimmermann, Ren (hste Eaysioll, s
2016 31 Damm gl At
" thal”,
E= Date Published: 1st Apr 2021 ; ; :;y!;a; Gasereintest Liver Physiel',
(Show Publication Type : Journal e
- B Bealt
Publication Type i e
‘U3 Case Rep',
"Bicchen Fhi 1Y,
Journal 49 'EL:Z.‘M g,;:‘t“:;:’m_.' o
1Bsachen Buophys Acta Mol Sasis Dis',
Visc 6 Crealed: 12ih Apr 2021 at 15:02, Last updated: 13th ‘Biochinion ot Biophysica Aova (BRA) - Gene Regulatory Mechanisma',
‘Bicchimica et Biophysica hota (BBA) - Molecular Basis of Disease’)
nentarmacianry
Unpublished 5 (Bimecnanics and Modeiing in decnarcbicicst',
yatens’,
InBook 1 Unexpected Pro-Fibrotic Effect of MIF in
Author

Liver Systems Medicine

/j/ LiSyM

®
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Now, let’s look at

= Models

= Data

HITS - Heidelberg Institute for Theoretical Studies
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Models: Model DBs & GitHub/GitLab

# EMBL-EBI & Tran © Avoutus EMBL-EBI

BioModels a

Exar

D Browse v| L Submit | ©F Curation v| G Help | @ Aboutus vl Contact us { ' Foedback #login & Registar

BioModets is a repository of mathematical models of biological and biomedical systems. It hosts a vast selection of existing literature-based physiologically
and pharmaceutically relevant mechanistic models in standard formats. Our mission s to provide the systems modelling community with reproducible, high-
qualty, freely-accessible modets published i the scientfic Heratute. More information about using BioModels such as

can be found in the FAQ

—p—

PeY ———

H cfemaan
Submission/  Manually Curated Non-curated Auto generated GO Chart BioModels
Update 1,002 models 1,264 models 833 models 1,132 classes Parameters

228,842 records

ONLINE

This shows models distribution based on
Tweets
journals. Move the mouse over a bubble to see

Biological systems modelling TS < Gt reststaies ARG tho information

JWS Online is a Systems Biology tool for the construction, modification adenocarcinoma caused by MET
amplification

biomodels
J

and simulation of kinetic models and for the storage of curated models.

ing of your personal data in order o function By using the 1 agree, dismiss this banner

Notice and Terms of Use.

- meter-<sim ’
Construct your own model i
With the new JWS Online model builder you can build a model from scratch using a simple e B
interface. Models can be simulated directly in the JWS Online simulator. The builder adheres very | - . " "

closely to the SBML model specification and supports the MIRIAM and SBO s
and provides a useful online annotation tool

tandards for annotation

Releases 3

© PEtab 114
o [P ol

T rrrapEsaoatamermat for specifying parameter R
estimation problems in systems biology o PLOS ATIONAL BIOLO

Packages o
PEtab—Intaroperable specification of paramatar astimation

ae0ann
9 B

Ptab is a data forr
ab sp

cantains the P

About PEtab

SPONSORED BY THE

Federal Ministry
of Education
and Resaarch
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Datacollections, Zenodo, web apps

19

ZNCB R

Homo  Documentation v | Ouery & Beowse v | Emall GEQ

Login Update Warning
Important changes to how you login to NCBI coming in June. Read more here.

Gene Expression Omnibus

GEO s publc . e dssions. Andy- and
‘Sequance based data e accaplad. Tools

ger expression profles Figures ~

Getting Started
Overdow

A

About GEO Dt

About GEO Prfika

Transcriptomic cross-species analysis of chronic liver disease
reveals a consistent regulation pattern between humans and mice

Abeut GEOZR Analysis

How to Cansiruct a Query

How 1o Dourlosd

The results and the analysis scripts prasented on this websita ansures the all

belowto get

e, Please see

analysis of
about the individual analy

Information for Submitters " ;
tips on how to reproduce the results.

Login to Subma

Abstract

Background and aims

Mouse models are frequently used to study chronic liver diseases (CLDJ. To assess their relevance,

commonly used mouse models to human CLD based i

Tr— Methods
Gene expression data from 372 patients were compared to data from acute and chronic mouse madels comprising 227 mice, and additianally to
nine published gene sets of chronic mouse madels. Genes consistently altered in humans and mice were mapped to liver cell types based on
il coll A squencing dota and validated by immuncstining

Results

Considering the top dif expressed genes, the similarity humans and mice varied among the mouse models and dependsd on

the period of damaga induction. The highest recall (0.4) and precision (0. model with 12 by
CC14 and by 3 Western type damage, ti i he ehronic CCI4 model and human CLD were enriched
o . and " ocytes, endothelil and calls

nd mapped to hepatocytes. Immunastaining confirmed the regulation of selected

Downregulated genes were entiched in metabolic proce
genes and their call type specificity. Genes that were upregulated n both acute and chronic models showed higher recall and precision with

respect to human CLD than exclusively acute or chronic genes.

Conclusion

> Cammunities

108 6

@iners & downioads

Transcriptomics directory of liver
disease in human and mouse

12 wnalyse cheonic and acute iver disease T mice and human a5 described in Helland et

. OpenAlRE

nving cod s araisble cr

99110
-

Versions

Se

i resabie sioeage of gala from experimental and
g We presert PR-DB an open database for
Bal research. The focus of PK-DB is 1o provide high-
‘Qualty pharmacoknetics dafa Enfiched Wn Me required. MEE-NMMAON or COMPUIENCNE! MOORING aNa 03ta
integration

Hame. size

Fr-DE: for
madsiing

GrzeporzewskI J, Brandnorst J, G
De Angets 5, Konig M

leic Acds Res 2071 Jan BAS[ON)O135B-013E4 dai 10109

stratifiod

K, Elemnensoou D, DUpOTT ¥, BAMSCN F. Kaver A, Ke DY,

51 PO

Data

ATY BRAIMIBCORNENCS SHudy COTaINS SUCJects UAGSr MVESIGaNon. TIESS SUOJeCts are CRATACIENSag by Prpertes ke
T sex. 3¢, body welgnt. healh SENUs, and further JCCESSR PNATMACORTENCS INMUENCING STATACIENSca. n FI-DB
Ihis data & 3aved s groups and ndiidual. Next, SOme Kind of inlerventons ave peormied on e Sutjects, which is
mosily a dosing of  substance o the body of e sutject. Finally, phamacokine ics measurements are perfomed on the
susject. These are ofen some kg of CORGeTaton profies n some 1SUE of e SUBiect. Adamanaly, derven
PAMIaCOKAENES ParaAMEIers 0. AUC, CRATANGE. o NATAVES are COMMONY (EpOEd. COMEIZMans between Meses
OuTpuES & N Show I fom o scafer ploks

= oata

i 414 Studies Ctinical ox experimantl study measaring data In groups. andiar Indwiduals.
paned, 6. e e group
o Groups which roceived an nterveniion. A guoup is described by certain characterstica, & §
Bedyvisight, healh stats, smaking stanss er madication
& siee subjectin the siudy. A sublect Is characterlzed by the gioup it belengs 10 a8 well
e indiiduals 5 ichidus charactanstic TKs 305, body waignt or ses, Indhidusks &S only Created i
cutputs o 1macourses have bosn rporiod on the subject kel (ot geaup levl)
Intisseition which was paarmed in e stidy. D itersentians consist of segiication of
Qe Interventions 3 substance, 0.9 cafling or codsing. Ciber axamples aro changus In sty ik
Cinical o experimental output These can be single paramsters or ariables, 2.9
Wk Outpus et i the s An
ke 10 Ma or indies)
per ‘course measurements. Often t

HITS - Heidelberg Institute for Theoretical Studies
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Summarising

20

Many specialized data sources
Many useful data locations
Quite some data merged — curated

Looking at all of them: too cumbersome

Data management enables to have
= one place to find them all
= one place to standardize

Needs to be adapted to
= Remote data
= | ocal data

HITS - Heidelberg Institute for Theoretical Studies
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Be the hub for
FAIRDOM heterogeneous, big

m projects, store data &

models, too
SEEK

Be the data management

for groups (and possibly
bigger)

openBIS

HITS - Heidelberg Institute for Theoretical Studies
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Now

= Talk by Piotr Zadora, DKFZ
Covering the use of openBIS
in the Klingmuller Department at DKFZ

= Then some more work about challenges
to address in DM or DMM

» Then ,the SEEK day”
= Followed by ,the openBIS day"

HITS - Heidelberg Institute for Theoretical Studies
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= Strong push by lead
= Onboarding by proficient users
= Jupyter Notebooks in openBIS

= Data models
(FAIRDOM support but scientific tech
organiser, internally, too)

HITS - Heidelberg Institute for Theoretical Studies
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Goal:
Project Data Management

Partners
Funders
Public

Organisation (;-m
Communication _\ ‘ |“ < > 13
: s 7,

Dissemination

/'\

Current, comprehensive, FAIR



Challenges to adress

= Social & organisational

= Conceptual
» Data structures
= Ontologies
= Standards

= Tooling
= \Which tools to use
= How to combine

=
Preserve ﬂ
-
ocess

RDM kit

HITS - Heidelberg Institute for Theoretical Studies
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Assembling data management processes

« Collect raw and processed (secondary) data, models &
metadata together with experimental context

* Organise and link assets

*  Prepare reproducible publications

» Use standardised metadata

»  Share with colleagues and public

* Integrate with legacy, home grown, external systems

* Reuse tools and community archives

Preserve ﬂ

AR
Process

RDMkit

https://rdmkit.elixir-europe.org

HITS - Heidelberg Institute for Theoretical Studies



Structuring deployment: LiSyM Example

j ]HITS

External Tools

\_ e.g. dkfZ. (Pillar Ill)/

g LisyM

protected

O

SEEK
A

b ..
M I
A 1
me |

T--.Aggregated data

f in-house \

Patient-related

3N

+

1]

ED clinical data
]




Assembling vs. Integrating:
integrated JWS modelling tool in
SEEK-based FAIRDOMHub

Search here. Search o Register Log in

Q- O~ Search here Register  Login

%. solventogenesis vesion 1

4 PGK 70C SBML - JWS oo o

SEEK ID: hitps://fairdomhub org/models/43?version=1 . . .
11item is associated with this Model: On I I ne M Odel S I m u Iatlon Version 1

& Haus1.xml (SBML and XML document - 22.1 KB) (L, {5
Organism: Nor specified
Medel type: Not specified A
Model format: SBML

Execution or visualisation envirenment: JWS Online kourilé Schema Time evolution Steady-state Parameter scan Reaction plots Manuscript Notes

Medel image: No image specified

. Documentation
Detalil

Selected: solventogenesis (Model)

Description: No description

SEEK ID: https:#/fairdomhub org/models/43

Snap to grid

& solventogenesis

. Show
Reactions vl L
wireframe
Parameters [ Show
modifiers
Fixed species QDED P3G
[] Show
By continuing to use this site you ag Initial values compartments
ATP y .
. araviy
- > I
——— Functions and p 0 N
Rules - v
Repulsion®
Events pyr 1000 2
Off on
Pool
threshold*

se this site you agree to the use of cookies

| agree




Ontologies and standards: FAIRsharing.org

ZlsheEo: =
How to structure your data? I
Reuse ot h er peop | e{S WO rk A curated, informative and educational resource
on data and metadata standards, inter-related to
= Commun |ty standards databases and data policies.
HOW CAN WE HELP?

u 1 532 Sta ﬂda I’d S We guide consumers to discover, select and use these
(e. g . -th e M | B B | stan d | rd S) "esources with confidence, and producers tl:.] 'ﬂé_ju ke

their resource more discoverable, more widely
adopted and cited.

» 1773 Databases -

5 Recommendations

. . Standards and/or databases recommended by journal or funder data policies.
= 140 Policies

Discover

—

HITS - Heidelberg Institute for Theoretical Studies 30



Soc1al

= Insight: Data management means change

= Challenge: How to include people?
= How to get information
= Useful suggestions how to do better
= Refinement of workflows

= Strive for painless ingestion and
useful outcome

. Eroposal: Have responsibles on per-project
asls

= Regular meetings with data management
responsibles

= \WWho should be responsible?
Depends on your organisation

The FAIRDOM approach:
Have , PALs“ a focus group in
the project

PALs kickoff of FAIRDOM
2013

HITS - Heidelberg Institute for Theoretical Studies
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Organisational: Data sharing policy

Example: LiSyM DSP, derived from ERASysAPP DSP

= Expression of intent

@LiSyM

Data Sharing Policy

= Who is responsible?

Principles adopted by LiSyM

| W h O S h a reS W |t h W h O m ’? for sharing data, models and processes
December 2017
= When?
®| 5z pPL
= What?

= What in case of disagreement?

HITS - Heidelberg Institute for Theoretical Studies 32



Spend the right amount of effort on this

Try to hit
the sweet
spot here

HITS - Heidelberg Institute for Theoretical Studies
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Now: Front End

Find, Access and Organise assets

— Upload data

EAIRDOM — Link to data regardless of physical store

00 — |SA structure

SEEK — Yellow pages and collaboration
— Supplementary data for publications

— Sharing

— Standards-compliant



Thanks,
Questions?

Wolfgang.mueller@H-ITS.org




