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Outline
BioModels Database:

• In general (Growth, Model Diversity, Source of Models)
• Model Production Pipeline

• Submission   
• Curation & Simulation
• Annotation 
• Browse, Search & Retrieval

• Model components, features and Submodel creation.



- In General.....



BioModels Database

 first launched on 11th April 2005. 
 data resource that allows biologists to store and serve 

quantitative models of biomedical interest. 
 stores only models described in the peer-reviewed scientific 

literature.
 Models are curated and then annotated by linking the model 

elements to relevant data resources, such as publications, 
databases of compounds and pathways, etc. to improve 
identification and retrieval.

 Models are accepted in certain formats and served in several 
others.

 Partial/Sub models can be created and downloaded.
 online simulation available.



Database Growth 
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Types of Models in the BioModels 
Database



BioModels Database: interface



-Production Pipeline.....
     Submission

  Curation 
      Annotation

Search



BioModels Database: Production 
pipeline



Where do models come from? 

• From authors prior to publication
supported (advocate submission to BioModels 

Database in instructions for authors) by journals that 
includes:

• Molecular Systems Biology
• PLoS journals
• BioMedCentral journals
• RSC journals

• Submitted by curators
• reimplemented from literature
• imported from supplementary materials of the 

article
• Exchanged with other repositories (DOQCS, CellML, 

JWS online..)
• Provided by other people encoding models for their 

research. 



BioPAX

XPP-Aut

VCell

Model import/export format 

Octave



http://www.ebi.ac.uk/biomodels/









model accession ID is unique and perennial
and can be used as a reference in publications 
and for searching and retrieving the model



BioModels Database: Production 
pipeline



The Minimum Information 
Required 

In the Annotation of a Model

https://biomodels.net/miriam

MIRIAM



MIRIAM compliance

Minimum Information Requested In the Annotation of Models 
Le Novère N. et al. Nature Biotechnology (2005), 23: 1509-1515

model must :
 be encoded in a standard format (CellML, SBML)
 contain link to a single reference description (peer reviewed for 

BioMdDB)
 reflect the structure of the biological processes described in the 

reference paper
 be able to reproduce the results given in the reference paper 

(all quantitative attributes should be defined)
 contain creator’s contact details.



BioModels Database: Production 
pipeline



Why are annotations important?

Annotation of model components are essential to: 
• unambiguously identify model components

• improve understanding the structure of the 
model 

• allow easier comparison of different models
• ease the integration of models

• allow efficient search strategies
• add a semantic layer to the model

• improve understanding the biology behind the 
model

• allow conversion and reuse of the model
• ease the integration of model and biological 

knowledge







BioModels Database: Production 
pipeline



Model browsing..



Model browsing..



Model browsing..



Model searching..



Model searching..



Model searching..



fungi/
metazoa

mammalia

pisces

vertebrata

metazoa

fungi

arthropoda

Taxonomic Searches

linking to hierarchical controlled vocabularies allows for more elaborate 
searching: 
e.g.: searching BioModels DataBase for all models fitting mammals 

rodentia

homo

drosophilidae



Model retrieving..



Automatically generated using 
libsbml 

(http://sbml.org/Software/libSBML)

Curated version of the model

Model retrieving..



Model components, Features & Sub-model 
creation





Graphical export (SBGN)
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BioModels Database: widely used

• For benchmarking the modelling and simulation tools.

• Models are downloaded by researches to generate more 
elaborate models (i.e. including more reactions, etc.).

• Clustering and Merging models using annotations.

and many more….



BioModels.net  Team

&

Systems Biology Community
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