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SBML allows to encode models of biological processes 
unambiguously, so that any simulation software 
interpret them the same way.

SBML core element is the reaction, not the variable. 
The final mathematical representation is built by the 
reading software.

SBML is neutral when it comes to simulation 
approaches and algorithms.
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<?xml version="1.0" encoding="UTF­8"?>
<sbml level="2" version="1" xmlns="http://www.sbml.org/sbml/level2">
  <model>
    <listOfCompartments>
      <compartment id=”cell” />
    </listOfCompartments>
    <listOfSpecies>
      <species id=”A” compartment=”cell” initialConcentration=”1”/>
      <species id=”B” compartment=”cell” initialConcentration=”0”/>
    </listOfSpecies>
    <listOfParameters>
      <parameter id=”kon” value=”1”/>
    </listOfParameters>
    <listOfReactions>
      <reaction>
        <listOfReactants>
          <speciesReference species=”A” />
        </listOfReactants>
        <listOfProducts>
          <speciesReference species=”B” />
        </listOfProducts>
        <kineticLaw>
          <math xmlns=”http://www.w3.org/1998/Math/MathML”>
            <apply>
              <times />
              <ci>kon</ci>
              <ci>A</ci>
              <ci>cell</ci>
            </apply>
          </math>
        </kineticLaw>
      </reaction>
    </listOfReactions>
  </model>
</sbml>
 

A → B

http://www.sbml.org/sbml/level2
http://www.w3.org/1998/Math/MathML


A more realistic example ...

<species 
    id=”A” 
    name=”­tubulin”
    compartment=”cell”
    initialAmount=”1000”
    substanceUnits=”item”
    hasOnlySubstanceUnits=”true”
    boundaryCondition=”true”
    constant=”false”
    charge=”0”
    metaid=”PX” 
    sboTerm=”SBO:0000252” >
  <notes>
    <body xmlns=”http://www.w3.org/1999/xhtml”>
      <p>One of the components of microtubule</p>
    </body>
  </notes>
  <annotation>
    <rdf:RDF 
        xmlns:bqbiol="http://biomodels.net/biology­qualifiers/" 
        xmlns:bqmodel="http://biomodels.net/model­qualifiers/"
        xmlns:rdf="http://www.w3.org/1999/02/22­rdf­syntax­ns#">
      <rdf:Description rdf:about="#PX">
        <bqbiol:is>
          <rdf:Bag>
            <rdf:li rdf:resource="http://www.uniprot.org/#P68370"/>
            <rdf:li rdf:resource=”http://www.geneontology.org/#GO:0045298”/>
          </rdf:Bag>
        </bqbiol:is>
      </rdf:Description>
    </rdf:RDF>
  </annotation>
</species>

http://www.w3.org/1999/xhtml
http://biomodels.net/model-qualifiers/
http://www.uniprot.org/#P68370


SBMLeditor

http://www.ebi.ac.uk/compneur-srv/...

Rodriguez et al. (2007) 
BMC Bioinformatics, 8:79



SBML is not limited to biochemistry!

Rate Rules can describe the temporal evolution of any 
quantitative parameter, e.g. transmembrane voltage;

Events can describe any discontinuous change, e.g. 
neurotransmitter release;

A species is an entity participating to a reaction, not 
always a chemical entity:

It can be a molecule

It can be a cell

It can be an organ

It can be an organism

Systems Biology is scale-free!  



SBML Levels

Level 1 (March 2001)

Predefined kinetics functions

One type of reactive substance

ISO646 encoding

Level 2 (June 2003)

Function definitions

Modifier species

Events

All math in MathML

Unicode encoding

Level 3 (development started)

Hucka et al (2003)
Bioinformatics 19: 524-531

Hucka et al (2004)
IEE Systems Biology 1: 41-53

Hucka et al (2007)
Nature preceedings 
hdl:10101/npre.2007.58.1



Newest: SBML Level 2 Version 3 release 2

Released on September 26th 2007

Simpler and cleaner (units ...)

Generic entities (compartmentType, speciesType)
path to generalised reactions

Constraints and initialAssignments

Controlled (MIRIAM) annotations (+ links to SBO)

Backward compatible with Level 2 Version 1

More detailed and bug-free  specification ... 166 pages, 
10pt, small margin. 



SBML Level 3

Modular SBML, with common core + optional packages

Graph Layout (certain; already in use in Level 2 as 
annotation, shared by several software)

Generalised reactions [one definition for all compartments] 
(probable)

Model composition [models based on submodels] (probable)

Complex species (multi-components multistates) (probable)

Formal modeling [logical, petri-net etc.] (probable)

Arrays or sets of entities (maybe)

Geometry of physical entities (maybe)

Spatial anisotropy and movements (maybe)

Dynamic compartments (maybe)

???



SBML development process

Editorial board

1 chair (head of SBML-team): Michael Hucka

5 elected editors. Single 3 year term: Nicolas Le Novere, Sarah 
Keating, Stefan Hoops, Darren Wilkinson, Sven Sahle

One SBML “forum” a year

 General discussion about the evolution of the language

 Presentation of SBML-compliant software

One SBML “hackathon” a year

Development of SBML-supporting tools

Implementation of SBML-support

Writing of specification

Communication tools

SBML-announce mailing list

SBML-discuss mailing list

SBML-interoperability mailing list

Sourceforge trackers to debug the specification



Expectations for the workshop

List of the approaches to support in a first version of 
the extension: logical models, petri net, pi-calculus? 
Others ?

Discussion about the approaches used so far by the 
different groups: export, import, round-tripping, loss

Evaluation of the current SBML structures susceptible 
to be reused as such or modified

Description of the main structure of the extension

Sketch of the syntax and grammar

Formalisation: UML + Schema ...
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