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Install from the web site sys-bio.org 



From jdesigner.sf.net 



From jdesigner.sf.net 

Linux/OSX is not  

the fully version due  

to porting difficulties. 

Recommend using the 

Windows version. A pure 

cross-platform version 

may be released next year. 
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Auto Update 



Systems Biology Workbench 
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A main entry point for many users 



Systems Biology Workbench 
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Other possible entry points 

Jarnac:       Script based modeling tool 

JarnacLite: Small version of above 

JDesigner:  Visual design tool 



Systems Biology Workbench 
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Access to biomodels 



Systems Biology Workbench 
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Layout networks 

General Network Viewer 

Models Translators to: 

Matlab, C, Java, C#, Jarnac,  

etc 



Systems Biology Workbench 
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Collection of integrated tools. 
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Terminology 

SBW Module 

SBW Service 
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• Simulation 

• Optimization 

• Parameter Estimation 



Terminology 

SBW Module 

SBW Service 

SBW Methods 

• loadSBML(model) 

• setParameters(v) 

• simulate() 
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Behind the Scenes 
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Module 1 

SBW C++ Binding 
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Module 1 

SBW C++ Binding 

SBW Broker 
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Common 
Tasks 

Modeling 

Simulation 

Model 
Exchange 

Analysis Optimization 

Parameter 
Fitting 

Curation / 
Annotation 

21 



Modular Approach 
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Modular Approach 
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How is interchange accomplished?  

By Community Agreed Standards 

SBML (Systems Biology Markup Language): de facto standard for  

representing cellular networks.  A large number (>200) of tools support SBML. 

 

CellML: Stores models in mathematical form, therefore is quite general, but 

biological information is lost. Not possible to reconstruct network. Less than a  

hand-full of tools support CellML 

 

SBGN: A proposed standard for visually representing cellular networks. No  

persistent format has yet been devised which limits its use in software.  

      Open but ‘non-standard’ Representations 
 

Jarnac and JarnacLite: Script based format for describing networks, can be  

easily translated to and from SBML. 

 

Antimony:   Script based modular format (extension of Jarnac) for describing  

networks,  can be easily translated to and from SBML and Jarnac. (and soon CellML) 

 

BioNetGen: Rule based scripting language for describing networks 



SBML 
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Example Workflow 
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General Simulation Tool 
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General Simulation Tool 

SBML  

Support 

To SBW 

Other Types of  

Plugins, eg GUI 

(See next slide) 

Python 
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General Simulation Tool 
Current Set of Plugins: 

 

1. Time Course Simulation 

2. Steady State including MCA 

3. Parameter Scans 

4. Signal Injection 

5. Frequency Analysis 

6. Analysis of Stoichiometry Matrix 

7. SED-ML (describing simulation experiments (experimental!) 

8. Species versus rate tool 

9. Python Scripting with access to the internal object model 
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Try a Simple Simulation 
1. Start the Simulation Tool 

 

2.   Click on the new button (top left) 
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Try a Simple Simulation 
The model editing window should appear, 

type the following in the window: 

 

p = defn cell  

       S1 -> S2; k1*S1; 

       S2 -> S3; k2*S2; 

end; 

 

p.S1 = 10; 

p.S2 = 0; 

p.S3 = 0; 

 

p.k1 = 0.34; 

p.k2 = 1.3; 

 

 

Make sure you hit return after 

the last line! 
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Try a Simple Simulation 
Move the mode to the simulation 

Tool by clicking on: 

 

Third button from the right. 
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Try a Simple Simulation 

Click to run simulation 
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Access Data 

Copy simulation data to 

the clipboard or load into Excel 


