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Simmune Model Graphical Language
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Simmune Modeler

* Entities

Molecule

* Component, feature and binding Site
Complex Species

* One or more molecules
Complex

* Specific state of complex species

Membrane association, Diffusion Coefficient

* Reaction rules (Relations among complexes)

Association
Dissociation
Transformation
Production
Degradation

Data export

Simmune model file (SQLite)
SBML L2V1, L2V4 and L3V1
SBML Multi 1.01 (libSBML 5.9.0 experimental release)




Simmune Modeler

+ Simmune Modeler 2.1.0 (current model file: C:/Program Files (x86)/Simmune 2.1.1909/examples/data/models/YeastMAPK.dbf) | =@ ‘ J
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Simmune Modeler
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Simmune Network Viewer: Level-based layout

)

Ligand

@
(X ~
. Q
(D

Receptor
Ligated Receptor

010
°°‘b“‘ i

Rec_Galpha

Gabg Galpha

LigRec_Gabg

O

Gbetagamma



Simmune Network Viewer: Circular layout
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Simmune Network Viewer

 Network layout options
— Non-hierarchical layout
— Level-based layout
— Circular layout

* Flexible and efficient model information display
— Tree view and reaction list
— Filtering
— User interaction
* Automated layout
e Customized layout

e Zoom in and zoom out

* Highlighting selected complex species and reactions



Simmune CellDesigner: Cell and Organelle Morphology
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Simmune CellDesigner: Regions for initial concentrations

SimCellDesigner <3>
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Simmune CellDesigner

3D morphology
— Grid of volume elements
— Flexible shape and size

— Ruler for length scale calibration

Cell

— With membrane

— One or multiple cells

Organelles (optional)

— With membrane
Region

— Forinitial concentrations

— Multiple regions for heterogeneous concentration initialization



Simmune Simulator2: simulation configuration

0 Simmune Simulator 2 - YeastMAP
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Simmune Simulator2: 3D visualization and time course plot

Visualization tree
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Simmune Simulator2: cutting slice and spline plot
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Simmune Simulator2: membrane fragment
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Simmune Simulator2

Simulation description
— Model from Simmune Modeler
— Spatial geometry from Simmune CellDesigner
— Initial concentration

— Protocol

Simulation

— Interactive protocol configuration: Gradient concentration, etc

During and post simulation analysis

— 3D visualization
* Cell morphology and/or complex concentration with color heat map

* Display of selected cell(s) among multiple cells

— Time course

* Whole or sub-region
— Image slice, spline and spline profile

— Membrane fragment and profile



Simmune Analyzer

Configuration and management of multiple simulations

— Local or distributed systems

Initial concentration distributions

Protocols Configuration

Parameter distributions

Various plotting methods for simulation analysis
Parameter fitting

Global sensitivity analysis
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SBML-Multi Export

<?xml version="1.0" encoding="UTF-8"7>
<sbml xmlns="http://wmw.sbml.org/sbml/level3/versionl/core" xmlns:multi="http://www.sbml.org/sbml/level3/versionl/multi/v
<model>
<listOfUnitDefinitions>[]
<listOfSpecies>
<species id="sp_cpx_000001" name="Rec inactive" multi:speciesType="st_cps_000002">
<multi:listOfOutwardBindingSites>
<multi:outwardBindingSite multi:bindingStatus="either" multi:component="st_bst_000001"/>
<multi:outwardBindingSite multi:bindingStatus="unbound" multi:component="st_bst_000002"/>
</multi:1listOfOutwardBindingSites>
<multi:listOfSpeciesFeatures>
<multi:speciesFeature multi:speciesFeatureType="sft_mcp_000001_activated™
<multi:1listOfSpeciesFeatureValues>
<multi:speciesFeatureValue multi:value="sfv_mcp_000001_activated_off"/>
</multi:1listOfSpeciesFeatureValues>
</multi:speciesFeature>
</multi:1listOfSpeciesFeatures>
</species>
<species id="sp_cpx_000002" name="Ligand" multi:speciesType="st_cps_000003">|]
<species id= "sp_cpx_@@@@@3" name= "ngated Receptor" mu1t1 spec1esType- "st_cps_000007"] ]

<shecies id="sn 1419 200095 "] |
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SBMIL=-Mul Simmune and COMBINE
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SBMIL=Spaiial
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Simmune and COMBINE
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SBML-Distrio Simmune and COMBINE
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SED=MIL Simmune and COMBINE
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SBGN Simmune and COMBINE
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Simmune and SBGN
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Simmune and SBGN
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BIO-PAX, Simmune and COMBINE
PS=MIl
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COMIBINE Archive,  simmune and COMBINE
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