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Physiome and Systems Biology

2@ Individual Level |

Molecular Level Cellular Level Organ Level

. ] !

1 LG i

Databases covering multiple scale human

Multiple scale modeling and simulations
structure and functions (Physiome)

of human functions (Systems biology)
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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.




insilico ML (ISML)

insilicoML (ISML) is a XML language to describe biophysical functions

ISML has a compatibility with CellML, and will develop the compatibility with
SBML and MML (JSim).

Besides ISML has complementary features to describe models.
ISML can be a trial of possible implementations of these new features.

Requirements

w It can express hierarchy of biophysical functions and structures.

w It can describe dynamics of biophysical functions
- Ordinary / Partial differential equations, constraint conditions, etc

w It can describe structures related to biophysical functions
W - Surface information, Volume information

w It can describe meta-information of the model and physiology.
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Capsulation

@ Capsulation is a way to increase a reusability of
modules.

@ A capsule defines a certain name space.

Q@ Modules outside of scope of the capsule cannot
| access to modules in the capsule directly.
\\\Wﬂ/ /

@ A capsule module has output and input ports as
like interfaces.

@ Dashed connections in left figure are also Edges




Beeler Reuter 1977 model

Slow calcium channel current
Other calcium channel current




Traceability of Modules

insilico IDE insilico Model Database
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Compatibility with CellML
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. IUPS Physiome Project
insilico L
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biology. math. data. knowledge

an In Silico Medicine
-Oriented Worldwide Open Platform

o CellML Model
® Model Browser Repository
® Model Editor

® Simulation Source Code Generator

insilicolDE can import CellML models.
User can easily construct a new model by importing CellML files.
Translation CellML and insilicoML is fully supported
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Modeling with Timeseries Data

Action Potential Clamp Experiment

Biped walking in 3D
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Partial Differential Equation
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Modeling with Morphological Data

eV - Vv + Ag —v(1 —v)(v —6)),

Qv — ))l/.

ISML

MathML
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Morphology

Boundary
Conditions

FreeFEM

mesh Th=square(imax,jmax,[Ixmin*imax*x,lymin*jmax*y]);
for (real t=0;t<tmax;t+=dt){
Luo-Rudy current model
Bi-domain propagation model
plot(v,viso=viso(0:viso.n-1),fill=1,value=1);

}

http://www.freefem.org/
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Modeling with Morphological Data

Agent Based Simulation
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Databases

= http://www.physiome.jp/modeldb/index.html
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A_morhometric_data_of_airways

Model Data
MPIDOC0001

2P

MPIOOC0001_ A morhometic_data of arways2ip

2008-11-

3 1347 58
A morhometsic data of airways segmented from CTs which are
Lkan witin & Singie Droath Pold & he end-aapiration. For a
VISLRIZaton Durpos), voxel Cata 8 convened 10 8 pakch
Dy SXIADOSLnG B vertces around T camer of 8ach vouel
Inverse conversion by taking the centroid of 8 vertices yweids
voxel data. The forth column of data is the generation number
basad on Welal naming convention, in which ganeration O is
given 1 the rached, 1 i given 10 its Caughier rways, and 8o
forth. There are 242 airways with 5 maximum generation
numder of 12 In this model. The mode! can be directly
visLalzed using commarcially-supolied software Tocpiot
available at MID Dwww WCDIo Comy

Auther Data
1. Shigeo Wada and 2. Masanor Nakamura
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Coordinators & Developers

http://www.physiome.jp/

Yoshi Kurachi @ MEI Taishin Nomura @ ES  Ken-ichi Hagihara @ IST
Project Coordinator Project Leader Project ColLeader

Yoshi Asai @ MEI Hideki Oka @ FUJITSU  Yoshi Kido @ MEI  Yoshi Kagiyama @ MEI Taka Urai @ MEI Tatsu Okamoto @ MEI

Chief Developer PDE, FEM Meta Information Visualizatioin Chief Programmer  Database
Ontology

Eric Heien @ IST Yasu Suzuki @ ES Yosuke Yumin @ ES Kei Tominaga @ ES
Parallel computing Musculo-sckeletal Agent model simulation Large scale
CellML interface Cardiac cells neural network simulation
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