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Tutorial Agenda July 4th 2018 

9:00 – 9:10 Welcome and tour de table

9:10 – 9:30 FAIRDOM introduction

9:30 – 9:45 Introduction into SABIO-RK

9:45 – 10:10 SEEK hands on

10:10 – 10:30 Coffee break

10:30 – 11:15 Modelling SEEK hands on

11:15 – 11:45 Programmatic access to SEEK

11:45 – 12:00 Wrap up



Many researchers do not share their 
data or models in open repositories

Data Models

*top three most popular

The evolution of standards and data management practices in systems biology (2015). 
Stanford, Wolstencroft, Golebiewski, et al., Molecular Systems Biology, 11(12):851



Drive for open, 
reproducible,
Long-term 
maintained
„FAIR“ data



https://www.force11.org/group/fairgroup/fairprinciples
SCIENTIFIC DATA (2016), 3: 160018

Findable
Accessible
Interoperable
Reusable

Data
Operations
Models

How to Share Data FAIR ?



Data representation needs standardized 
formatting and description



Modelers often use several software tools

SBML = format for exchanging biological models between tools
Hucka M, Finney A, Sauro HM, et al.: The systems biology markup language (SBML): a medium for representation and exchange of
biochemical network models. Bioinformatics (2003) 19(4): 524-531



Systems Biology Graphical Notation: SBGN

Le Novère N, Hucka M, Mi H, Moodie S, Schreiber F, Sorokin A, Demir E, Wegner K, Aladjem MI, Wimalaratne SM, Bergman FT, Gauges 

R, Ghazal P, Kawaji H, Li L, Matsuoka Y, Villéger A, Boyd SE, Calzone L, et al. 
The Systems Biology Graphical Notation. Nature Biotechnology 27(8):735-41 (2009)

http://www.sbgn.org

Process Description

maps

Entity Relationships

maps

Activity Flow

maps

4 Unambiguous

4 Mechanistic

4 Non-Sequential

4 Unambiguous

4 Mechanistic

4 Sequential

4 Combinatorial explosion

4 Ambiguous

4 Conceptual

4 Sequential



Michal Galdzicki, Kevin P. Clancy, Ernst Oberortner, Matthew Pocock, Jacqueline Quinn, Cesar A. Rodriguez, Nicholas Roehner, Mandy 
L. Wilson, et al.: The Synthetic Biology Open Language (SBOL) provides a community standard for communicating designs in 
synthetic biology. Nature Biotechnology 32, 545-550 (2014)

http://sbolstandard.org

TATAATAGGATT GATTACAGGGTTAGC CTGATTACAGG ATGGCAGCCT

TATAATAGGATT GATTACAGGGTTAGC CTGATTACAGG ATGGCAGCCT

PromoterRBS CDS Terminator RBS CDS TerminatorPromoter

TATAATAGGATTCCGCAATGGATTACAGGGTTAGCAAATGGCAGCCTGATTACAGGGTTAGCAAATGGCAGCCT

FASTA

GenBank

SBOL 1

SBOL 2

TATAATAGGATTCCGCAATGGATTACAGGGTTAGCAAATGGCAGCCTGATTACAGGGTTAGCAAATGGCAGCCT



Terminologies, Ontologies and Controlled Vocabulary

Courtot M, Juty N, Knüpfer C, Waltemath D, Zhukova A, Dräger A, Dumontier M, Finney A, Golebiewski M, 

Hastings J, Hoops S, Keating S, Kell DB, Kerrien S, Lawson J, Lister A, Lu J, Machne R, Mendes P, Pocock

M, Rodriguez N, Villeger A, Wilkinson DJ, Wimalaratne S, Laibe C, Hucka M, Le Novère N:
Controlled vocabularies and semantics in systems biology. Mol Syst Biol. 2011 Oct 25;7:543



Researchers do not always use data, 
metadata or model standards

Format MetadataMetadata Ontologies

*top three most popular

The evolution of standards and data management practices in systems biology (2015). 
Stanford, Wolstencroft, Golebiewski, et al., Molecular Systems Biology, 11(12):851



Community (de-facto) standards in life sciences

Source: Susanna-Assunta Sansone (University of Oxford, UK)
https://fairsharing.org



So many standards...



Interoperability of Modelling Standards



Harmonized standard formats ensure
the interoperability of data & models

Example: Great Baltimore fire of 1904 

Individual fire hydrants depending on region
with 600 variations of hose couplings
à Need for interoperability of formats



Coordination of standard development in systems biology

http://co.mbine.org/

Hucka M, Nickerson DP, Bader GD, Bergmann FT, Cooper J, Demir E, Garny A, Golebiewski M, 
Myers CJ, Schreiber F, Waltemath D, Le Novère N:
Promoting Coordinated Development of Community-Based Information Standards for
Modeling in Biology: The COMBINE Initiative
Front Bioeng Biotechnol. (2015) 3:19. doi: 10.3389/fbioe.2015.00019



Overview of the COMBINE standards

adapted from:
Schreiber F, Bader GD, Gleeson P, Golebiewski M, Hucka M, Le Novère N, Myers C, Nickerson D, 
Sommer B, Walthemath D:
Specifications of Standards in Systems and Synthetic Biology: Status and Developments in 2016
J Integr Bioinform. (2016) 13:289. doi: 10.2390/biecoll-jib-2016-289

Core  
Standards 

Standards for Visual 
Representation 

Standards for Models  
and their Analyses 

Standards for Knowledge 
Representation 

Associated 
Standards 

Used by core 
standards 

Controlled 
Vocabularies Infrastructure Projects 

BioModels.net 
qualifiers 

BioPAX 



The NormSys Registry for Modeling Standards

http://normsys.h-its.org/



The NormSys Registry for Modeling Standards



The NormSys Registry for Modeling Standards



The NormSys Registry for Modeling Standards



The NormSys Registry for Modeling Standards



The NormSys Registry for Modeling Standards

https://normsys.h-its.org/validate



FAIRDOM data management:
Share your data FAIR

Findable
Accessible
Interoperable
Reusable

Data
Operating
procedures

Models

www.fair-dom.org



FAIRDOM pillars

Project Stewardship Services

Community Actions

Software Platform + Tools

A Central Public Hub for Projects

Project Specific Installations

Models

Presentations
events

Articles

Workflows

Samples
metadata

Data

version, 
tracking

provenance 
param eters 

citation

Metadata    People     Processes



FAIRDOM asset management 
an ecosystem of resources

Web-based portal
Project spaces

Metadata catalogue
Yellow pages

Results repository
Collaboration

Archives Gateway
Sharing Organisation

Front end
Projects Hub
Entry Point 

On site
Tracking

Pipelines 
LIMS, Instrum ents

Large data 
Sam ples 

Auto-archiving

Back end

Onsite storage & 
analytics



SEEK as a local (project-specific) instance 
or as FAIRDOMHub in the cloud

Wolstencroft, Owen, Krebs, Nguyen, Stanford, Golebiewski, et al. (2015): 
SEEK: a systems biology data and model management platform, 
BMC Systems Biology, 9:33 (doi: 10.1186/s12918-015-0174-y)

Service hosted at HITS
Institutional Guarantee at least until 2029



Self-managed sharing spaces

Project area

Institution area

Institution area

Institution area

Personal areaPersonal area

public



ISA: Organising and linking assets

Investigation Studies

Assays

Construction
Validation

ISA provides a 
directory structure 
for experiments 
and models SOP

SOP

SOP

Nature Genetics 44, 121–126 (2012)  
doi:10.1038/ng.1054



Cross-relating experiments & models:  
Context of investigations/studies

Investigation

Study Analysis

Data

Model

SOP(Assay)

SOP



Store & catalogue - Aggregation across repositories

External Databases

Publishing services

In House Stores

Secure  Stores

Model Resources



FAIRDOM modelling support
SBML Model simulation

Model comparison

Model versioning

Reproducing simulations

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



Model curation. Reproducible Figures

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



[Snoep, 2015]

FAIR Publishing support

Penkler et al (2015) FEBSJ 282:1481-1511

http://doi.org/10.15490/seek.1.investigation.56



Project-specific support:
German Liver Systems Medicine Network (LiSyM)



LiSyM SEEK: Programmatic access (API)

Structured data transfered
to SEEK by Matthias König 
(Berlin) by using the
LiSyM SEEK API



Integration of data into SEEK from external resources 
(e.g. openBIS instance at DKFZ for LiSyM)

e.g.

in-house



Clinical data sharing concept: e.g. LiSyM clinical data

Challenge:
Clinical partners often
cannot share person-
related data (e.g. for
patient samples)

Solution:
• Share table structure
• Create & share

common code
• Create aggregated

summaries (on-site)



Data management PALs - Our advocates in projects

LiSyM
DM PALs

DM Team

• Data management training
• Expert group for clinical data
• Interest sub-group for SEEK API

Requirements & Suggestions:
• Training needs for users
• Suggestions to improve SEEK
• Requirements for new SEEK

features and DM services

User Training for LiSyM



FAIRDOM 
TEAM

THE 
FUNDERS




