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The seven requirements for cell
simulation software

-
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/)

Multi-algorithm simulation
Object-oriented modeling
Object-oriented simulation

Real-time interaction

Common spatial information interface
Multi-timescale simulation

Mixed continuous/discrete simulation

(K. Takahashi et.al., IEEE Intelligent Systems, Sep/Oct 2002)/

The aim of E-Cell System development



Overview of the development |
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Core Modeling Env. Analysis Tools. Parallel computation
1996 Q4- Project started
-2003Q1 E-Cel 1 Built-in On E-Cell 1 E-Cell 1 on SGE
2003Q2 E-Cell 3 Prototyping J_ J_
2003 Q3 On E-Cell 3 E-Cell 3 on SGE
2004 Q2 _I_ Globus support (SP)
2004 Working Version SMP Parallel (Core)
2005 Next Gener I _L AL
2006 ation E-Cell Porting to the Next Generation

l



Version 3.1.103
'
Platform: Linux (FC2), WindowsXP

New GUI front-end (more affordable, support phase
plotting)

SBML supported version (lIbSBML module is needed)
Added algorithm module for tauleap
Optimization of ODE/DAE switching

http://www.e-cell.org/software
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Implementation for SBML support

SBML importer/exporter

Bidirectional conversion, SBML model to E-Cell
Model Using libSBML with SWIG wrapper

ExpressionFluxProcess/PythonProcess

New algorithm module for processing reaction
entries in SBML Model



SBML importer/exporter J

« SBML Importer / exporter

- Convert the ontology of SBML to the E-Cell model
- developed using Python and libSBML (with SWIG wrapper)

write

—

SBML

SBML

data
extraction

Importer libSBML

Maldadl EXxporter

Model File write Y Model File
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New plug-in modules for SBML support |
/

SBML Algorithm modules

Kinetic Formula, Rule PythonProcess
( Vmax * kP * CaPump_PM *
(Ca_C * Ca_Rest) )

Process the Python

script

More flexible
Import Export Low-speed

E-Cell ExpressionFluxProcess

Expression Self compiler to process
o kLD * simple expression
¢ Vmax = kP written in C++ style

CaPump_PM.MolarConc * _
(Ca_C Mo?;rConc * Ca_Rest) ) High-speed but terms
— = are restricted




Interoperability using SBML
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Current status

Level Ver. Status
1 1 Supported
1 2 Supported
2 1 Supported*
2 2 Will be support ©
3 1 Will be support

*Event and Function definition partially supported



ECDN.e-cell.org

*Model repository
o|ssue tracker
*Mailing list

*CVS

Modelers’s cookbook

Projects

e Circadian Rhythm

* Mitochondrion

e Myocardium

* Bacterial Chemotaxis
* Erythrocyte

* MCA tools

* SBML Support
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Welcome to E-Cell Developer Network FESD

This welcome page is used to introduce you to E-Cell Developer Netwark,

What's E-Cell Developer Network?

The E-Cell Developer Network (ECDN) is an online service to help developers use E-Cell System for modeling, simulation and analysis
We provide Projects information such as Analysis tool or Modeling for utilization of E-Cell system ECDN Document s here.

@E-Cell Project Homepage

Modeling Project

= Erthrocyte

= Bactarial Chemotaxis
= Myocardium

= Mitochondrion

= Circadian Rhwthm

Analysis Tool Project
= MCA

Modeling Support Project

= SEML Support

‘ E-CELLPROJECT ]

1EREH admin
BIFEER 2004-10-11 07:38 M

The E-Cell Developer Network top page



Model repositor

Contents

* Model Name

* Author

* Reference

* Model Description

* Links (SBML model repository)
* Model file (E-Cell, SBML)

Model Hame Reference Model File
E-Cell [ DOATLOAD ]
Callyele-1851 Gal Goldheter, A A minimal cascade model for the mitotic oscillator A [DESCRIPTION]
© Idyb ter 1991) involving cyclin and cdc2 kinase.
ISt @ Froc. Mall Acad. Sci. USA 88 8107-1101 (1331) S [ DOVINLOAD |
[ @OESCRIPTION |
Eoai [DOWNLOAD |
CallCyele-1831Tys Tyson JJ. Modeling the cell division eyele: cde2 and cyclin =eL] [DESCRIFTION]
i interactions
(Tysan, 1991) @ PNAG, 88 7328-7392 (1991}, <BML [DOWNLOAD ]
[ @DESCRIPTION |
Tysan JJ. Modeling the cell divisi le: cde2 and cyeli Eall e
X . ¥sah odeling the cell division cycle: cde2 and cyclin i [DEEGRIFTION]
ca\l(c_)rycalsm‘\ ?gggs 4 interactions
AR, QYPNAS, B8 T328-T332 (1991). SBML [ DOVNLOAD |
[ @DESCRIPTION]
CellCycle-1397 Nov Movak B, Tyson JJ. Modeling the control of DA replication in E-Cell [DOWNLOAD ]
(Hovak & Tyson, 1987) Ussloiyeash Rl e il
; @PNAS, USA, 04:9147-01462 (1997} SEML [DOWNLOAD |
Cellcycled998Gar Gardner TS, Dolnik M, Colling JJ. Atheary for contralling cell cyels | E-Cell [DOWNLOAD |
(Gardner etal 1938) dynamics using a reversibly binding inhibitar. plE A
: EPMAS 95 14190-14195 (1998). SEML [ DOWHLOAD |
Circclock-TagaLel Leloup J-C, Goldbeter A Chaos and birhythmicity in a model of E-Cell [DOWNLOAD |
{Leloup & Goldbeter, 1999) circadian oscillations of the PER and TIM proteins in Drosophila [DESCRIFTION]
# @ Theor Biol 198 445 - 458 (19949) SBML [ DOWNLOAD |
. Ueda HR, Hagiwara M, Kitano H. Robust oscillations within the E-Cell [DOWHLOAD ]
CEUECH‘EC; zIUE;Dg‘Ie)d interlocked feedback model of Drosophila circadian rhythm. [DESCRIPTION]
: @ theor Binl 210: 401-406 (20013 SEML [ DOWNLOAD |
Eoail [ DOWNLOAD ]
CireClock 200211 Vilar JMG, Kueh HY, Barkai N, Leibler 5. Mechanisms of noige HEE [DESCRIPTION]
oilar et al, 2002) resistance in genetic oscillators,
L QPNAS, 99(9):5988-5992 (2002). SBML [ DOWLOAD ]
[ @DESCRIPTION]
Hodgkin A L & Huxley A F_ A quantitative description of
ElectroPhys-1852Hod mambrane currenteaxr;ﬁalt‘sianipiﬂl:::nen to conduction and E-Cell [[DDEOSVA‘E:-PC_)F'TSR]”
GLEL el L S @4 quantitative description of membrane current and fts
Annlinatinm o ndndieton and csitabioe inomane SBML T DOV L OAD

Models from SBML support project




Future prospects

More speed up: ExpressionFluxProcess by JIT
(Just in compiler)
SBML Lv2 ver.2 full support

Provide useful tools/information on ECDN for..

Analyze the simulation result
Management system for modeling project
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