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SEEK: Systems Biology Data 
Sharing 

 A platform for sharing Systems Biology data, 
models and protocols in the context of systems 
biology experiments 

 Web based environment for sharing within a 
consortium, disseminating to the community, 
and exploring data and models (an e-Laboratory) 

 Standards compliant and standards promoting 

 Fitting in with laboratory practices 

 



Assets Catalogue. Archive. Social Network. Sharing Space.    

Yellow Pages: 

People 

Expertise 

Projects 

Institutions 

Data: 

Experimental data sets 

and analysed results 
Gateway to public data stores 

– SABIO-RK, ‘omics 

Models: 

Store 

Simulate with JWS 

Online 

Annotate 
Gateway to COPASI, 

JWS Online, BioModels 

Processes 

Standard Operating Procedures 

Computational workflows - 

Taverna 
Gateway to myExperiment 
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Linking 

data, 

models, 

SOPs 
Gateway to 
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Versioning/Sharing 



SYCAMORE 

 Cytoscape 

JWS online 

Exploring and Analysing: The 
SEEK as a Gateway 

Explore 
spreadsheets 



SEEK Communities 

 

 Pan European 
collaboration 

 13 individual projects, 
>100 institutes 

 Model dynamic 
molecular processes in 
microorganisms 

 Pool research capacities 
and know-how 

 Disseminate activities of 
the consortium 

 

 

 

 German research network 

 ~45 organisations, ~70 
groups 

 Multiscale representation 
of the liver 

 Pool research capacities 
and know-how 

 Disseminate activities of 
the consortium 



Browse & Search by Scales 



Scales: Organism 



Scales: Organ (Liver) 



Scales: Liver Lobule 



Scales: Intercellular 



Scales: Cellular 



Public SEEK http://www.seek4science.org 



CISBIC  

SEEK in Use 

Developed for: 
Adopted by: 

Host–pathogen 

interactions  

Consensus model 

of Yeast Glycolysis 



THE SEEK BASIC PRINCIPLE: USE 
WHAT IS AVAILABLE 
NO REINVENTION 
BUILD ON COMMUNITY ACTIVITIES 



Minimum Information Models 
Formats, Ontologies, 

Naming schemes and Controlled Vocabularies 

Transcriptomics 
Proteomics 
Metabolomics 
30+ MIBBI 
 

What is the least amount of information required to: 
Find, Interpret, Understand, Reuse 

Realistic and pragmatic expectations for annotation  
Ask for too much = people overwhelmed and provide less 
Ask for too little = people will oblige 



Matrix of Standards and Formats 

NUML 



JWS OneStop to Model Standards  

SBML model format, SBGN schema, MIRIAM annotation 

SEEK integrated tool to: 
• construct or modify models, save in SBML format 
• get automated generation of SBGN schema 
• annotate model (MIRIAM), implementing web 
services from semanticSBML. 



Omics data 
standard 

based 
templates 



Selected parent term 
from the ontology 

Methods for specifying 
ontology terms 

Term lists for 
selected cells 

Value Type and 
Property  

Excel workbook with 
marked-up cells 

RightField: Managing 
Vocabularies 



Semantic Linking and 
Querying 

Extracting and storing metadata in RDF (Resource 
Description Framework), via RightField 

 Better searching and querying 

 New representations and visualisation of 
relationships between SEEK assets 

 Linking SEEK data to the web of Linked Data 



SOP 

SEEK Links Data and Models 

Construction Validation 

SOP 

SOP 

Metabolomics 
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Mass Spec 

Transcriptomics 

Proteomics 

Fluxomics 

Investigations 
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SysMO - SulfoSys 

https://seek.sysmo-db.org/investigations/51 

Central Carbon Metabolism of 

Sulfolobus solfataricus 



Incentives for Using SEEK 

 Safe haven for Systems Biology assets 

 Credit and attribution 

 Linking people to the data/models/sops etc 

 Linking assets to publications 

 

 

 

 Publicity 

 SEEK records when data was uploaded/shared 

 Dissemination as well as internal project sharing 

 



Incentives for using SEEK 

 Exporting and linking 

 Supplementary materials store – persistent URIs 

 Linking publications and data 

 E.g. FEBS Journal 

 

 Submission to public repositories 

 Silos not ideal for Systems Biology, but useful for meta 
-analysis 



Why it works for us 

 Off the shelf Systems Biology sharing environment 

 Fits in with existing data and model management 
practices 

 Incremental production with rapid prototypes and 
feedback from SEEK focus group (aka, the PALS) 

 Publish and share within the consortium and 
beyond 

 Scientists stay in control 

 



http://bib.oxfordjournals.org/content/early/2012/10/09/bib.bbs064.full.pdf 
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