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• Data Publishing in Open Science

• How to choose right discipline-specific data repository (examples)

• CoreTrustSeal concept

• Introduction to Zenodo and FAIRDOMHub (and interoperable 
publishing)

• Practicum using FAIRDOMHub and Zenodo for FAIR data and 
results publishing

FAIR publishing and archival (outline)



—
Transformation to Open Science
ELIXIR All Hands meeting, June 9th, 2021

“Driving the paradigm shift towards Open Science”, Kostas Glinos, Head of unit for Open Science / 

Directorate-General for Research and Innovation European Commission:

Current System (dominant) Open Science

Excellence defined largely on the basis of where
scientists publish

Composite definition of excellence 

Incentivises researchers to produce 
specific outputs (mainly 
publications) and to publish as much
and as fast as possible  (publish or 
perish!)

Use of 
quantitative
metrics

Incentivises researchers to share 
knowledge/data early and openly, to 
collaborate, and to increase quality 
and impact; While considering 
diversity of outputs and research 
cultures

Use of 
qualitative 
and 
quantitative 
metrics

Rewarding individual competing scientists - gaining 
scientific prestige

Rewarding team work, collaboration and sharing to 
achieve societal impact (e.g. Covid-19)



—
Publishing for Open Science and Reproducibility

• no papers without data

• preferences for open access papers, open access code, etc.

• FAIR data publishing



—
Still, many researches are not familiar with FAIR 

https://www.natureindex.com/news-blog/what-
scientists-need-to-know-about-fair-data

Open Data Survey, 2019

never heard of the FAIR 
principles before

European commission published 
that we waste  €26bn/yr in Europe 
by not having FAIR research data:

https://dx.doi.org/10.2777/02999

previously heard of the 
FAIR principles but not 
familiar with them

familiar with the FAIR 
principles (15% !)

https://www.natureindex.com/news-blog/what-scientists-need-to-know-about-fair-data
https://dx.doi.org/10.2777/02999


—
You are exception 

Our survey 2021 results (thanks for your participation!)

Most popular platforms (number of people, from 18 participants)

FairdomHub (3, 17.6%)

Metabolights (3, 17.6%)

Genbank (3, 17.6%)

PRIDE (2, 11.8%)

Figshare (2, 11.8%)

GitHub (2, 11.8%)

SYNAPSE (2, 11.8%)

Zenodo (13, 76.5%) 

European Nucleotide Archive (ENA) (6, 35.3%)

Gene Expression Omnibus (GEO) (5, 29.4%)

European Genome-Phenome Archive (EGA) (4, 23.5%)

Dryad (6, 35.3%)

DNA Data Bank of Japan (DDBJ) (2, 11.8%)  



—
Many discipline-specific data repositories. 

Nucleic acid sequence data:

•European Nucleotide Archive (ENA)

•GenBank

•dbSNP

•European Variation Archive (EVA)

•DNA DataBank of Japan (DDBJ)

•dbVar

•MGnify

•NCBI Trace Archive 

•NCBI Sequence Read Archive (SRA)

•NCBI Assembly

Protein sequence:

•UniProtKB

Molecular & supramolecular structure:

•Protein Circular Dichroism Data Bank (PCDDB)

•Crystallography Open Database (COD)

• Coherent X-ray Imaging Data Bank (CXIDB)

•Biological Magnetic Resonance Data Bank (BMRB)

•Electron Microscopy Data Bank (EMDB)

•Worldwide Protein Data Bank (wwPDB)

•Structural Biology Data Grid

Other Omics:

•Gene Expression Omnibus (GEO)

•ArrayExpress

•GenomeRNAi

•dbGAP

•The European Genome-phenome 

Archive (EGA)

•Database of Interacting Proteins (DIP)

•IntAct

•Japanese Genotype-phenotype Archive 

(JGA)

•Biological General Repository for 

Interaction Datasets

•Genomic Expression Archive (GEA)

•NCBI PubChem BioAssay
PRIDE (required for publishing structural data)

Neuroscience:

•NeuroMorpho.org

•OpenNeuro (formerly OpenfMRI)

•EBRAINS

Metabolomics & Proteomics

•MassIVE

•MetaboLights

•PeptideAtlas

Mathematical & modelling resources:

•BioModels Database

•Kinetic Models of Biological Systems (KiMoSys)

•The Network Data Exchange (NDEx)

https://www.nature.com/sdata/policies/repositories

Discipline-specific repositories. How to choose 
the right one? How to do the right thigs?

https://www.ebi.ac.uk/ena/browser/home
https://www.ncbi.nlm.nih.gov/genbank/
https://www.ncbi.nlm.nih.gov/snp/
https://www.ebi.ac.uk/eva/
https://www.ddbj.nig.ac.jp/index-e.html
https://www.ncbi.nlm.nih.gov/dbvar/
https://www.ebi.ac.uk/metagenomics/
https://trace.ncbi.nlm.nih.gov/Traces/sra/
https://www.ncbi.nlm.nih.gov/sra
https://www.ncbi.nlm.nih.gov/assembly
https://www.uniprot.org/
https://pcddb.cryst.bbk.ac.uk/
http://www.crystallography.net/cod/
https://www.cxidb.org/
https://bmrb.io/
https://www.ebi.ac.uk/pdbe/emdb/
http://www.wwpdb.org/
https://data.sbgrid.org/
https://www.ncbi.nlm.nih.gov/geo/
https://www.ebi.ac.uk/arrayexpress/
http://www.genomernai.org/
https://www.ncbi.nlm.nih.gov/gap/
https://ega-archive.org/
https://dip.doe-mbi.ucla.edu/dip/Main.cgi
https://www.ebi.ac.uk/intact/
https://www.ddbj.nig.ac.jp/jga/index-e.html
https://fairsharing.org/biodbcore-000495/
https://www.ddbj.nig.ac.jp/gea/index-e.html
https://www.ncbi.nlm.nih.gov/pcassay
https://www.ebi.ac.uk/pride/
http://neuromorpho.org/
https://openneuro.org/
https://ebrains.eu/
https://massive.ucsd.edu/ProteoSAFe/static/massive.jsp
https://www.ebi.ac.uk/metabolights/
http://www.peptideatlas.org/repository/
https://www.ebi.ac.uk/biomodels/
https://kimosys.org/
https://home.ndexbio.org/about-ndex/


—
Discipline-specific repositories. How to choose 
the right one? How to do the right thigs?

• FAIR-suitable data repository
• standardized file format
• minimal required information 

(metadata), in standardized form, 
machine readable 

https://www.nature.com/sdata/policies/repositories

https://www.nature.com/sdata/policies/repositories


—

Examples: ENA (European Nucleotide Archive)

ENA Sequence Flat File Format is a standardised 
plain text format for nucleotide sequences. This 
format was previously called the EMBL Sequence 
Flat File Format.

minimal required information

https://www.ebi.ac.uk/ena/browser/home


—
Examples: PRIDE (Proteomics IDEntification Database)

https://www.ebi.ac.uk/pride/


—
Examples: GEO (Gene Expression Omnibus)

https://www.ncbi.nlm.nih.gov/geo/


—
CoreTrastSeal future

DSA (Data Seal Approval) and WDS (World Data System) 

Core Trustworthy Data Repositories Requirements and procedures:

• universal catalogue of requirements that reflects the core characteristics 

of trustworthy data repositories

• certification to any interested data repository

https://www.coretrustseal.org/requirements/


—

Not just repositories, but FAIR project-oriented platforms to integrate data, SOPs, 
codes, visualizations, publications…and research communities..

FAIRDOMHub and Zenodo can talk to each other using same language (Interoperable) 

…you will see it on the example

Generalist repositories

Data repository that allows to deposit research papers, data sets, research 

software, reports, and any other research related digital artifacts (provides 

DOI)

http://www.fair-dom.org

https://about.zenodo.org

Open-source software and services that allows to deposit and catalogue data, 
SOPs, models, visualizations (provides DOI)

http://www.fairdomhub.org



—
Practicum using FAIRDOMHub and Zenodo 
for FAIR data and results publishing



—
Practicum using FAIRDOMHub and Zenodo 
for FAIR data and results publishing
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—

One can publish various things in Zenodo, 
easily search and organize



—

Entering metadata when publishing in Zenodo

..and so on…

https://sandbox.zenodo.org/

https://sandbox.zenodo.org/
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FAIRDOM Platform: Catalogue, Commons, 

Collections, Project-centric Data Management

COMMONS



Organising and Linking Assets
ISA infrastructure provides a directory structure 
for experiments

Investigation
Studies

Assay

Construction Validation

SOP

SOP

SOP

– Organise, find and share all experimental outputs in 
one place

– Organise across on-site, internal, secure and public 
stores all from one place

– Use our managed central Hub to upload, to 
organise, to catalogue and to safely save for the 
long-term

– Use national or institutional data storage 
infrastructure



ISA graph

Project centric approach



FAIRDOMHub: Landing page 



Raw data
(many formats)

FAIR download

(in local format)

Processed data
(primary storage format)

FAIR transformation

FAIR (meta)data

(RDF,XML etc.)

High-Performance

Analysis

ProvenanceInitial transformation

Analysis transformation

Data Generation



Standard Operating Procedures (SOP): 

Quality Control



Reproducible models in FAIRDOM
metadata annotation against standards
validation, comparison and simulation

SBML Model simulation

Model comparison

Model versioning

Reproducing simulations

[Jacky Snoep, Dagmar Waltemath, Martin Peters, Martin Scharm] 

JWS Online



—
Samples slide here Biosamples 

More examples here

https://fairdomhub.org/sample_types



Create snapshot and get DOI for your 
reaseach asset

https://fairdomhub.org/investigations/74/snapshots/8

DOI: 10.15490/seek.1.investigation.74.8

Created at: 25th Apr 2016 at 07:32

https://fairdomhub.org/investigations/74/snapshots/8
https://dx.doi.org/10.15490/seek.1.investigation.74.8


Publishing…snapshot and assign DOIs
Credits and Citations

G. Penkler, F. Du Toit, W. Adams, M. 
Rautenbach, D. C. Palm, D. D. Van 
Niekerk, & J. L. Snoep. (2014). 
Glucose metabolism in Plasmodium 
falciparum trophozoites. FAIRDOMHub. 

http://doi.org/10.15490/seek.1.investigati
on.56 

Snapshot to fix state with 
particular versions
Assign a DOI 

Entry has citation metadata

Use in journals and in metrics 
systems

Active entry continues to 
evolve 

Fenner et al, A Data Citation Roadmap for Scholarly Data Repositories
doi: https://doi.org/10.1101/097196 



Project Commons
Organise > Share > Disseminate

Self managed 
spaces
Yellow pages

Single entry 
point to assets

DISSEMINATE

Publish snapshots
Licenses

Permissions

SHARE



Alexey Kolodkin
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PALs, users
developers



Let’s try it  - Hands On

https://sandbox7.fairdomhub.org/
https://docs.google.com/document/d/1QtM-vXkGzqxGQguu0h4kMEpItPX0Qzr/edit

https://sandbox7.fairdomhub.org/

