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1 Introduction

E-CELL [3] is a cenceputually attractive biosimulation tool for representing and simulating biopath-
ways. With E-CeLL, Tomita et al. [4] have modeled several biopathways including biochemical re-
actions in human erythrocyte, signal transduction for bacterial chemotaxis, energy metabolism in
mitochondria and lytic-lysogenic switch network of A phage.

On the other hand, we developed a tool for representing and simulating biopathways called “Ge-
nomic Object Net (GON) Assembler” which uses hybrid functional Petri net (HFPN) as a basic
mechanism for representing biopathways [1] where XML documentation of biopathways and their
simulatons is also realized as another tool in Genomic Object Net [2].

The purpose of this paper is to show a procedure for converting biopathway models with E-CELL
to the ones executable on GON Assembler. Thus E-CELL can be regarded as a subset of Genomic
Object Net. A conversion program of E-CELL to GON Assembler is being developed.

2 Constructing HFPN from E-CELL Model

In E-CcELL, a system of biopathways is represented with a spread sheet compiling substances and
reactions with ordinary differential equations (ODEs), as is shown in Figure 1(a). For reactions which
cannot be represented with ODEs, it employs ad hoc user-defined C++ programs called postern
reactor. In the following, we show a rough sketch of procedure for obtaining HFPN by converting
E-CELL biopathway models.

1. Assign a continuous place to each of substances in E-CELL spread sheet.
2. Describe HFPNs which correspond with E-CELL reactors.

3. Combine HPFNs obtained above at a continuous place of common substance in two (or more)
E-CELL reactors.

4. Determine firing speeds of continuous transitions by referring constants described in E-CELL
spread sheet.

Figure 1(b) is an example of HFPN converted from E-CELL.



Genomic Object Net: Conversion from E-CELL 291

+ Rule file (Spread Sheet)

T path

(=]

Narng

Substance ACELLACYTOPLASH | A Substance A
Substance JCELLCYTOPLASM B Substance B
Substance ACELLACYTOPLASH o Substance C
Substance JCELLCYTOPLASM i} Substance D
ubsiance JCELLCYTOPLASM E ubstance E
. Type. . . . Llass e path e DL Name

Reartor MichaelisUniliniReversiblsReactor W ELLC YTOPLASH lsomerization ol B

+ Reactor(rd—file)

¥ MichaelisUniUniReactor.rd
_ K,[E][S]
Koz +[5]

¥ MichaelisUniUniReversibleReactor.rd
_(Hp K [8]- K K, [PDIE]
K, [P+ K [S]+K K,

(a) E-CELL biopathway model ing

E-oell reactor [0 B-0
0170 2*B*EA0.57C+0.2*B+0 2°0 5)

E-czll reactor ID A-D
0.2°D*A/0 B+A)

o |
0170 5*C*EAD.5"C+0 2'"B+0.270.5)

{b) Hybrid functional Petri net converted from (a)

Figure 1: Conversion from E-CELL to Genomic Object Net.
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