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Regulatory graph

 Genes (A, B, C)
Discrete expression levels

(Boolean or multivalued)

 Interactions
Activity threshold
Activations, inhibitions

 Dynamical rules
Target expression level

depending on regulator levels
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Log ica l  Fo rma l i sm



Dynamica l  Ru les
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 B expressed in presence of:
   A at medium level or C (or both)

 C expressed in absence of B

Dynamics of B as logical parameters K
B
(I)
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are active (and other are not)
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Dynamica l  Ru les

A B

C

 B expressed in presence of:
   A at medium level or C (or both)

 C expressed in absence of B

Dynamics of B given by the logical function K
B

K B= {1 if A1∨C

0 otherwise }
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GINML:  the  Fo rmat

XML format, based on GXL (graph exchange format)



gxl
   graph
      node. Attributes: id, maxvalue
         parameter. Attributes: idActiveInteractions, value
         Coming soon: logical functions
         ...
      edge. Attributes: id, from, to, minvalue, maxvalue, sign
         ...
      ...



GINML:  Example

<gxl>
   <graph id="default_name" class="regulatory" nodeorder="A B C">

      <node id="A" maxvalue="2" />
      <node id="B" maxvalue="1">
         <parameter idActiveInteractions=" A:B:1" val="1"/>
         <parameter idActiveInteractions=" C:B" val="1"/>
         <parameter idActiveInteractions=" A:B:1 C:B" val="1"/>
        <parameter idActiveInteractions=" A:B:2 C:B" val="1"/>
      </node>
      <node id="C" maxvalue="1">
         <parameter val="1"/>
      </node>

      <edge id="A:B:1" from="A" to="B" minvalue="1" maxvalue="1" 
sign="positive" />
      <edge id="A:B:2" from="A" to="B" minvalue="2" sign="negative" />
      <edge id="B:C" from="B" to="C" minvalue="1" sign="negative" />
      <edge id="C:B" from="C" to="B" minvalue="1" sign="positive" />

   </graph>
</gxl>



GINs im:  the  So f tware



GINs im:  Some Fea tu res

 Regulatory graph edition
 Simulation
 Analysis
 Export

Petri Net (PNML, INA, APNN)
Cytoscape

 Cytoscape plugin: export to GINML

 Import
From SBML, relying on libSBML ?



Log ica l  Mode l s  i n  SBML :  h i s to ry
Long standing question
Early proposal at ICSB2006

 Attempt to fit it in SBML L2
Involved ambiguous use of existing tags

 Preliminary extension proposal
Add initialActivity attribute to species
Add a regulation element

 Target
 ListOfRegulators
 Logical function giving the focal point



Extension mechanism in L3: a better approach


