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What is SBO?

Provide a strictly defined relational vocabulary 
of terms for use in Systems Biology

A navigable taxonomic structure of terms that 
has 'parents', 'children'



Updated SBO structure

6 orthogonal vocabularies:

entity (macromolecule)

interaction (transport, reactions)

mathematical expressions (mass action rate law)

modeling framework (discrete)

participant roles (S, P, M)

quantitative parameters (Hill coefficient)



Orthogonal branches  



SBO term structure

Each term has:

Name

Definition

Unique identifier

Synonyms

Comments

Equation (mathematical expression branch)

Linked via relationship (is_a)



SBO features

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

Browse

Search

Edit

Export (OBO flat file, XML and OWL)

Web Services

http://sourceforge.net/projects/sbo/

Term request (via tracker)

Source code



Browsing

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



Obsolete terms     

Identifier can never be destroyed

Terms get refined, branches can be re-organised

Terms can be made obsolete :

Discourage the use of obsolete terms (view)

Maintain a record for obsolete terms (reference)

If possible suggest an alternative term



Search interface



Results navigation

Tree View

Entry view



Display term



History   



Edit interface



Exports 1  



Exports 2      

OBO

OWL

XML



Web services   



Semantics  

Semantic layer:

● link between models encoded in SBML and graphical 
notations (such as SBGN)

● conversion to semantically enriched computing 
formats (such as BioPAX)

● translation of models between continuous 
deterministic frameworks and discrete stochastic 
framework

● merging/integration of models



      <reaction sboTerm=”SBO:0000172”>
        <listOfReactants>
          <speciesReference species=”S” sboTerm=”SBO:0000015”/>
        </listOfReactants>
        <listOfProducts>
          <speciesReference species=”P” sboTerm=”SBO:0000011”/>
        </listOfProducts>
        <listOfModifiers>
          <speciesReference species=”E” sboTerm=”SBO:0000014”/>
        </listOfModifiers>
        <kineticLaw sboTerm=”SBO:0000031”>
          <listOfParameters>
            <parameter id=”K1” sboTerm=”SBO:0000008”/>
            <parameter id=”kp” sboTerm=”SBO:0000025”/>
          </listOfParameters>
          <math xmlns=”http://www.w3.org/1998/Math/MathML”>
            <apply>
              <divide/><apply>
                         <times/><ci>E</ci>
                                 <ci>kp</ci>
                                 <ci>S</ci>
                       </apply>
                       <apply>
                         <plus/><ci>K1</ci>
                                <ci>S</ci>
                       </apply>
            </apply>
          </math>
        </kineticLaw>
      </reaction>

SBML and SBO

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


      <reaction sboTerm=”SBO:0000172”>
        <listOfReactants>
          <speciesReference species=”S” sboTerm=”SBO:0000015”/>
        </listOfReactants>
        <listOfProducts>
          <speciesReference species=”P” sboTerm=”SBO:0000011”/>
        </listOfProducts>
        <listOfModifiers>
          <speciesReference species=”E” sboTerm=”SBO:0000013”/>
        </listOfModifiers>
        <kineticLaw sboTerm=”SBO:0000031”>
          <listOfParameters>
            <parameter id=”K1” sboTerm=”SBO:0000008”/>
            <parameter id=”kp” sboTerm=”SBO:0000025”/>
          </listOfParameters>
          <math xmlns=”http://www.w3.org/1998/Math/MathML”>
            <apply>
              <divide/><apply>
                         <times/><ci>E</ci>
                                 <ci>kp</ci>
                                 <ci>S</ci>
                       </apply>
                       <apply>
                         <plus/><ci>K1</ci>
                                <ci>S</ci>
                       </apply>
            </apply>
          </math>
        </kineticLaw>
      </reaction>

SBML and SBO

catalysis

substrate

product

catalyst

Briggs-Haldane equation

Km
kcat

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


<listOfCompartments>
  <compartment id=”C” sboTerm=”SBO:0000289”>
</listOfCompartments>
<listOfSpecies>
  <species id=”A” sboTerm=”SBO:0000247” />
  <species id=”B” sboTerm=”SBO:0000247” /
  <species id=”C” sboTerm=”SBO:0000014” />
</listOfSpecies>
<listOfReactions>      
  <reaction sboTerm=”SBO:0000172”>
    <listOfReactants>
      <speciesReference species=”A” sboTerm=”SBO:0000015”/>
    </listOfReactants>
    <listOfProducts>
      <speciesReference species=”B” sboTerm=”SBO:0000011”/>
    </listOfProducts>
    <listOfModifiers>
      <speciesReference species=”C” sboTerm=”SBO:0000014”/>
    </listOfModifiers>
    <kineticLaw sboTerm=”SBO:0000031”>
      <listOfParameters>
        <parameter id=”U” sboTerm=”SBO:0000008”/>
        <parameter id=”V” sboTerm=”SBO:0000025”/>
      </listOfParameters>
    </kineticLaw>
  </reaction>
</listOfReactions>

SBML to  SBGN conversion using SBO

http://www.sbgn.org/



https://sourceforge.net/projects/sbo

Tracker   
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The End


