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Multiple scale modeling and simulations
of human functions (Systems biology)

in silico human

Establishment of “in silico human” will be able to provide solutions for clinical problems

based upon understanding of the dynamic mechanisms of human physiology and pathology.
Trials in silico for drug discovery, medical/welfare apparatus improves the development of
products with higher efficiency, reliability and safety while reducing cost.
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o A CellML Compatible Tool
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CellML
Models

® Model Browser
® Model Editor
@ Simulation Source Code Generator

insilicoIDE can import CellML models.
User can easily construct a new model by importing CellML files.
Translation CellML and insilicoML is fully supported

CellML Workshop 2008, Auckland



in silico IDE

@ Include / Constitute @

ModuleA ‘ModuleB

Representing a Bundle of Functions

Input / Output Edge

Functional Unit.
A group of Modules can
be treated as a Module

Edges are connected via Ports

Input port i Qutput port K 5,

Input : Module&
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@ Example : Hodgkin-Huxley Neuron

Import a HH model written in CellML format and execute simulation.

I o kin hustey 1852 _version07 celiml — oo IDE_alobs
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Clock

Download a CellML file
a Single Hodgkin-Huxley Model

Open the Module

Showing the Hierarchical Structure
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e Build Two Coupled HH Neurons

UNIVERSITY

Build a new model using a model imported from CellML.
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| Clicked point was (51.15711787730008, 33.48619104821963

= Model Editor
@ Simulation Source Code Generator
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in silico ML (ISML) MEL="
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<?xml version="1.0" encoding="UTF-8" standalone="no"?>
<insilico:ModuleSet
xmlns:insilico="http://www.physiome. jp/ns/insilicoml”
xmlns:m="http://www.w3.org/1998/Math/MathML"
xmlns:xsi="http://www.w3.org/2001/¥MLSchema-instance"”

<insilico:Module ClassID="3C8E9563-69C3-433C-9083-
<insilico:Author/>
<insilico:Geometry>
<insilico:VisualModel FormatType="wrl" href="hum
<insilico:PositionVector>
<m:math>
<m:vector>
<m:cn>=0.15</m:cn><m:cn>-=0.15</m:cn><m:cn>
</m:vector>
</m:math>
</insilico:PositionVector>

=

4
3

<insilico:RotationMatrix>
<m:math>
<m:matrix>
<m:matrixrow>
<m:cn>1</m:cn>
<m:cn>0</m:cn>
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@ Motor Control

Arm model with muscles and neural control
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¢ Agent Base Simulation

lon dynamics emitted from channel(s) on the cell membrane
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Two Channes with Ryanodine Receptor
- Interaction with Structure
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e ISIDE / ISML

create / U A kind of “Class” in objective
destroy language

A manager of instances of the J
template v Instances can be generated

| ' dynamically during simulation

or

managed in a lump on the
ISIDE according to rules

Necessary to build large scale model
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