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computer readable 
format, eg. 

simulation software
 eg. COPASI 

numerical output
eg. time course

“Model”, for here and now
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Motivation and requirements

Number and complexity of quantitative models in biology are 
increasing rapidly. Modelers increasingly reuse and combine 
existing models. It often becomes impractical to reimplement 
models from literature. 

For easy and efficient use of the already published models:

Models must be accessible, as well as their detailed description.

Modelers must be able to rely on the accuracy of the models.

Models should be available in common formats eg.:

SBML (http://www.sbml.org)

CellML (http://www.cellml.org)

Resource should be searchable for different criteria.

Resource should neither focussed on a particular biological 
substrate, process or species, nor specialised on a given 
modelling approach
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What is BioModels Database?

Store and serve quantitative models of biomedical interest

Only models described in the peer-reviewed scientific literature.

Models are curated: computer software check the syntax, 
while human curators check the semantics.

Models are simulated to ensure they provide the expected results

Model components are annotated, to improve identification and 
retrieval. 

Models are accepted in several formats, and served in several 
others. 
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Production of the resource
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Submission of new models
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Where do models come from?

Submitted by curators

imported from other repositories (DOQCS, CellML)

imported from journals webpages

reimplemented from literature

From authors before grant application or publication

Some journals advocate submission to BioModels DB:

Molecular Systems Biology

PLoS journals

BioMedCentral journals

Various people curated models out of interest.
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BioPAX

Level 1 Version 1
Level 1 Version 2
Level 2 Version 1
Level 2 Version 3
Level 2 Version 4

Level 2 Version 1
Level 2 Version 2
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>170 tools supporting SBML
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MIRIAM guidelines

Reporting guidelines for curation 
of quantitative models

Specifically about encoding 
& annotation 

Limited for the moment to 
models that can be 
numerically evaluated

Not specific to SBML; applicable to 
any structured model format
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MIRIAM compliance

Models must :

be encoded in a public machine-readable format (community 
standard in the case of BioModels Database).

be clearly linked to a single reference description (peer-reviewed in 
the case of BioModels Database)

reflect the structure of the biological processes described in the 
reference paper (list of reactions etc.)

be instantiable in a simulation (possess initial conditions etc.)

be able to reproduce the results given in the reference paper

contain creator’s contact details

annotation to unambiguously identify each model constituent 
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model accession ID is unique and perennial
and can be used as a reference in publications 
and for searching and retrieving the model
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Curated and Non-curated Models

Curated models – MIRIAM compliance successfully checked

Non-Curated models – valid SBML, not curated or annotated 

Not MIRIAM compliant:

            cannot reproduce results published in the paper.

            differ in model structure

            non-kinetic models  (eg. FBA, stoichiometric maps)

MIRIAM compliant:

            models contain kinetics that we cannot curate at present.

            models are yet to be curated
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MIRIAM annotations

Each model element is linked to the external data resource. This: 

enhances model quality

is essential for search criteria.

External information are represented as a triplet which consists of:

resource  (eg. Enzyme Nomenclature)

identifier  (eg. 3.1.3.16 = phosphoprotein phosphatase)

qualifier   (eg. is Version of)

Resource and identifier together, are in the form of URI (Uniform 
Resource Identifier):

               urn:miriam:ec-code:3.1.3.16

these are resolved to a URL using MIRIAM Resources

(http://www.ebi.ac.uk/miriam/)
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Steady-increase of BioModels Database
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Retrieving Models
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For example,
InterPro: IPR002394
KEGG Pathway: hsa04080
Reactome: 68910 
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For example,
Publication: 1831270 or Cyclin
Gene Ontology: GO:0000278 or cell cycle
UniProt: P00533 or EGFR
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Taxonomic search

fungi/metazoa

Homo sapiens

Rattus norvegicus

mammalia

metazoa

fungi

arthropoda

searching for mammalia 
 a model valid for all metazoa is valid for all mammals→
 → a model of homo sapiens is also a model of mammal
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mammalia

metazoa/fungi

rattus norvegicus

rattus 

homo sapiens



17th ISMB, 30 June 2009

Model, model components & Submodels
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Automatically generated using libsbml 
(http://sbml.org/Software/libSBML)

Curated version of the model
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BIOMD0000000010



17th ISMB, 30 June 2009



17th ISMB, 30 June 2009



17th ISMB, 30 June 2009



17th ISMB, 30 June 2009



17th ISMB, 30 June 2009



17th ISMB, 30 June 2009



17th ISMB, 30 June 2009



17th ISMB, 30 June 2009



17th ISMB, 30 June 2009



17th ISMB, 30 June 2009



17th ISMB, 30 June 2009



17th ISMB, 30 June 2009



17th ISMB, 30 June 2009



17th ISMB, 30 June 2009



17th ISMB, 30 June 2009



17th ISMB, 30 June 2009

Nicolas 
Le Novère

Michael
Hucka

Nick Juty

Camille Laibe Chen Li

Nicolas Rodriguez

Lukas Endler
Development Curation

Vijayalakshmi Chelliah

Melanie Stefan



17th ISMB, 30 June 2009

An international collaboration

EBI

Nicolas Le Novère
Alexander Broicher
Mélanie Courtot
Marco Donizelli
Arnaud Henry
Chen Li
Lu Li
Camille Laibe
Nicolas Rodriguez

SBML team (Caltech)

Michael Hucka
Andrew Finney
Benjamin Borstein
Harish Dharuri
Enuo He
Sarah Keating
Maria Schilstra
Bruce Shapiro

Journals supporting BioModels Database

Molecular Systems Biology
All PLoS Journals
All BioMedCentral Journals

Programs used for curation

CellDesigner/SBMLodeSolver
COPASI
Jarnac/JDesigner
MathSBML
RoadRunner
SBMLeditor
XPP-Aut

NCBS (Bangalore)

Upinder Bhalla
Harsha Rani

University of Washington

Herbert Sauro

Vienna TBI

Rainer Machne

Systems Biology Institute (Tokyo)

Hiroaki Kitano
Akira Funahashi

JWS Online (Stellenbosh)

Jacky Snoep

Virtual Cell (UCHC)

Ion Moraru

The community of Systems Biology for 
their contributions of models and comments.
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For more discussion
come at the EMBL-EBI 

exhibition booth
during the coffee break
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