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http://www.ebi.ac.uk/biomodels/
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What is BioModels?

● Store and serve quantitative models of biological interest

● Models described in the peer-reviewed scientific literature + models 
automatically generated from pathway resources

● 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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What can-we do with BioModels Database?

● Search and retrieve relevant quantitative or qualitative models

● Explore the variables and the structure of the model 

● Run timecourse simulations of the model

● Download the model in many formats

● Do all the above via Web Services

● Learn about significant models using the Model of the Month
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Where do models come from?

● Submitted by curators

● imported from other repositories (DOQCS, CellML)

● reimplemented from literature

● Various people curated models out of interest.

● From authors before grant applications or publications

● Over 300 scientific journals advise submission to BioModels Db:

● Molecular Systems Biology

● Public Library of Science journals

● BioMedCentral journals

● Royal Society of Chemistry journals
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What models can you see in BioModels?

Interactive chart available at 
https://www.ebi.ac.uk/biomodels-main/gochart
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    BioModels is not limited to biochemistry!

Is it about bio[logy|chemistry|medicine]?

Is it a computational model?

Is it published?

Then it should be in BioModels
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Process based biochemical models
Fernandez et al. DARPP-32 is a 
robust integrator of dopamine 
and glutamate signals 
PLoS Comput Biol (2006) 2: e176. 

BIOMD0000000153BIOMD0000000153

reaction:
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Pharmacometrics models

Tham et al (2008) A pharmacodynamic 
model for the time course of tumor 
shrinkage by gemcitabine + carboplatin in 
non-small cell lung cancer patients.
Clin Cancer Res. 2008 14(13): 4213-8.

assignment rule:

rate rule:

BIOMD0000000234BIOMD0000000234
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Conductance-based model

Hodgkin AL, Huxley AF. 
A quantitative description of 
membrane current and its 
application to conduction 
and excitation in nerve.  
J Physiol  (1952) 117:500-544. 

BIOMD0000000020BIOMD0000000020  

rate rule:

assignment rule:
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Neuroscience models

Izhikevich EM. Simple 
model of spiking neurons.  
IEEE Trans Neural Netw 
(2003) 14(6):1569-1572. 

rate rule: event:

BIOMD0000000127BIOMD0000000127
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Flux Balance Analysis models

Orth et al. A comprehensive genome-
scale reconstruction of Escherichia 
coli metabolism. 
Mol Syst Biol (2011);7:535

MODEL1108160000MODEL1108160000

reaction:
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Logic models

Calzone et al. Mathematical modelling 
of cell-fate decision in response to 
death receptor engagement.
PLoS Comput Biol (2010);6:e1000702

MODEL0912180000MODEL0912180000

Logic function:
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 BioModels Db does not belong to anyone!
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Culture of model reuse - model evolution

Models in BioModels
Models not (yet) in BioModels

Multiple signalling pathways downstream 
of a diverse range of receptor types, 
ErbB, FGFR, NGFR, Insulin receptors, 
NMDAR and AMBAR.
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About 150 clusters available containing 819 models in 
total, 561 already exist in BioModels. 
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Curated and Non-curated Models

● Curated models – Comply with the MIRIAM guidelines

● 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 
            (e.g. reaction-diffusion models)

            models are yet to be curated
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computer readable 

format, eg. 

Model simulation

using simulation tools

Eg. Copasi 

Simulation result

eg. time course

Biochemical 

network

Biochemical network -> mathematical representation

Annotations:

Cross-references 

and ontology terms
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22%

34%

44%

KEGG, BioCarta, 
MetaCyc and SABIO-RK

Hosted in BioModels, since 2012
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BioPAX

XPP-Aut

VCML

Input and output formats

ctave
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Contact us, if you have your 
model in formats other than 
SBML or CellML
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original article
Reproduction with COPASI
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Fully valid SBML model containing only 
the dephosphorylation of cdc2k
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Automatically generated using libsbml 
(http://sbml.org/Software/libSBML)

Automatically generated using libsbml 
(http://sbml.org/Software/libSBML)

Curated version of the modelCurated version of the model

Automatically generated using libsbml 
(http://sbml.org/Software/libSBML)

Automatically generated using libsbml 
(http://sbml.org/Software/libSBML)

Automatically generated using libsbml 
(http://sbml.org/Software/libSBML)

Automatically generated using libsbml 
(http://sbml.org/Software/libSBML)
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BioPAX versions of the model
generated from SBML+MIRIAM
BioPAX versions of the model
generated from SBML+MIRIAM
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+
 Metabolic 
Networks

 Metabolic 
Networks

 

 
 Chemical kinetics models 

of individual metabolic pathways

Flux Balance Analysis
of whole genome reconstructions

 Signalling 
Pathways

+  
Logical models

of individual signalling pathways

From pathways to models … Path2Models
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