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"Information fusion is the synergistic integration of information from 

different sources about the behavior of a particular system, to support 

decisions and actions relating to the system”
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Example of infofusion in systems biology

Experimental data are fused into a mathematical model

Analyzing the model gives predictions about the system, which 

support decisions and understanding about the system 



PathwayLab

PathwayLab is a Systems biology tool which can simulate processes at different

abstraction levels (RNA, proteins, cells, organs, organisms). 

The inputs (initial conditions and parameter values) may also come from different 

abstraction levels, which determine the output of the simulations.
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How do we represents biological

information networks
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Modeling costimulation
How do we represents biological

information networks

E.g. transitions

P1 P2 P1 P2

E.g. control parts. 

An entity can inhibit, activate, catalyze, modulate, trigger or

stimulate a process. How should we visualize such processes in a flowchart?   
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How do we represents biological

information networks?
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A: unphosphorylated protein

B: phosphorylated protein
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SBGN

A new standard for how the systems biology community should represents 

biological networks was proposed from an international meeting in Tokyo, 

2006. A result of the meeting was an initial proposal constituting the basis of 

the current systems biology graphical notation (SBGN). 

We have implemented SBGN (process description maps) into 

PathwayLab (release 1.3), so that the users now can draw and simulate 

SBGN flowcharts.   

SBGN allow different views of the same model by three independent 

graphical representations of a model: process description maps, entity 

relationship maps, and activity flow maps 
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1. Process description maps 

SBGN.org

A process description map illustrates the change of each entity in the system and 

the transitions between connected species. A given entity may appear several 

times in the same map, e.g., ATP can be involved in several processes and will 

therefore appear multiple times (can become very complex).
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2. Activity flow maps 

Activity flow maps focus only on the flux of information between the 

entities in the system (under progress).

SBGN.org



Modeling costimulation
3. Entity relationship maps 

SBGN.org

Entity relationship maps only describe the relationship between the entities and 

do not show the sequence of events (under progress). 
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SBGN Entities

Simple chemical (e.g. ATP) Macromolecule (e.g. proteins)

Nucleic acid feature (e.g. DNA) Unspecified entity

SBGN.org

LABEL LABEL

LABEL LABEL

N:2

LABEL

Multimer Source/sink
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SBGN Container nodes 

Compartment

SBGN.org

LABEL

Note that, in SBGN, a compartment can 

take any geometry and that two adjacent 

compartments should be separated by two 

lines.

Complex E.g. of complex

LABEL

LABEL
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SBGN Reactions 

P1 P2

Transition AssociationDissociation

SBGN.org



Modeling costimulation
SBGN Control Parts 
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Trigger
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Inhibition
Stimulation

Catalysis

SBGN.org

Modulator
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SBGN auxiliary units

Unit of information

SBGN.org

pre:label E.g.

val

State variable

E.g.

LABEL

Clone marker

E.g. ATP ATP
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Example of an SBGN map

(process description map)

SBGN.org
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E.g. of existing software tools utilizing SBGN

SBGN.org

• PathwayLab (modeling and simulation)

• Arcadia (allows import of SBML to generate SBGN graphs in simple semi-

automated styled). 

• Celldesigner (modeling and simulation)

• PANTER Pathway, BioUML and Edinburgh Pathway Editor (connect to 

databases to retrieve specific details of the modeling objects in the network).

• Reactome - a database that stores biological pathways in SBGN, which 

allow experts in the field to load and edit SBGN graphs that can be 

browsed to retrieve up-to-date information about a topic of interest 



Modeling costimulationExisting standards in systems biology

Systems Biology Markup Language (SBML) and CellML are standards (XML-

based markup languages) used in systems biology to enable exchanging 

models between different software tools. An SBML of a CellML model can 

easily be simulated by others using a software tool that supports SBML/CellML 

even though the original model was implemented in a different software.

Matlab SBML

Mathematica

CellDesigner

PathwayLab

other software tools 

that support SBML

Example


