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B E-CELLZ Inztaller ] =101 x|

Select install twpe.

Quick install. (Recommended)

futomat ical lv installs the fallowing products.
E-CellZ YerZ.ZB
JZRET. 3.1 05
Aot ive Perl B.6.1
Borland C++ B.5.1
Total disk space 183 [HE]

Custom install.

selects the features to be inztalled.

Fead Manual .

Your 05 type iz ...
WindowsMTA2000/%P or later

The name of the directary to install must
contain only printable US-43CII characters. The
uze of Spaces or non-US-4SCII characters (e.z.
Japanese characters) is not allowed.

1. E-CELL2.26

"Quick install. (Recommended)"

- E-CELLZ226 i o] A |
License Agreement
Flzase read the fmllowing important information be fore continuing.
e
Flease read the following License Agreement. Use the scroll bar or press
the Fage Down key to view the rest ofthe agreement.
Borland C++ Compiler 5.5 ﬂ
INFRISE MO-MOMNSEMSE LICEMSE STATEMEMT
ARD LIMITED WARRARMT
IMFORTAMT - READ CAREFLILLY
This license statement and limitad warranty constitutes o
legal agreement [ License Agreement” )between you l(either as
an individual or a single entity) and Inprise Corporation LI
[ R R T O | SRR PR aru Pl = R ATy i difn A
Lo you accept all the terms of the preceding License Agreemeant? I you
choose Mo, Setup will close. To install E-CELLEZ 26, you must accept this
agreement.
< Back Tes I Mo I

2. E-CELL2.26

Yes



"Finish"

E-CELLZ in=tall path
[C:¥E-CELL? |

Your 05 type.

" Windows35 /38 [C:¥hutoexec.bat|
& WindowshT4. 072000/ %P

HEEY_CURRENT _LISER

C:¥E-CELL2¥| ib¥bcchi¥Bin Jii
C:¥E-CELL2¥ ib¥Per|¥Bin
C:¥E-CELL2¥L ib¥JRE¥1.5.1_05¥Bin

il ¥
Create bocil.cfg

-[YC:¥E-CELL2¥| i b¥bcchh¥ine lude” Jii
-LYCr¥E-CELL2%¥ | ib¥bocRE¥ | ib: Co¥E-CELL2Y | ib¥bochh¥ |

4] I ]

Create ilinkd2.cfz
-L”E:¥E-EELL2¥Iib¥bcc55¥|ib:E:¥E-EELL2¥Iib¥bcc55¥l_:{

4] | -

Cancel I 0K |

3. E-CELL2.26

HKEY_CURRENT _USER Path

Setup has finished instaling E-CELLZ .26 on your
computer. The application may be launched by
zelecting the installed icons.

Click Finish to ext Setup.

Borland C++ Compiler

4. E-CELL2.26

OK



5. Windows

Ok Windows

E-CELL2 2

E-CELL2.26

| E-CELL? Installer

6. E-CELL2.26

"Custom install" E-CELL2.26



FE e

7. E-CELL2.26
O Newly install

0O Do not install, but reconfigure environment.

O Do not install

llNeXt>>ll

"not install, but reconfigure environment." E-CELL2
PC

OK



8. E-CELL2.26

| E-CELL2

9. E-CELL2.26

OK "install newly"



B EcsSetBee =10] %]
E-CELLZ in=tall path
[C:¥E-CELL? |

Your 03 type.

€ Windows95,/98 [C:¥hutoexec.bat|
& WindowshT4. 072000/ %P

HEEY_CURRENT _LISER

C:#¥E-CELLZ¥L ib¥bcchb¥Bin ;I

C:¥E-CELL2¥L ib¥Per|¥Bin

C:#¥E-CELLZ¥L ib¥JRE¥1.3.1_08¥Bin

il ¥

Create bocil.cfg

-[YC:¥E-CELL2¥| i b¥bcchh¥ine lude” ;I

-LYCr¥E-CELL2%¥ | ib¥bocRE¥ | ib: Co¥E-CELL2Y | ib¥bochh¥ |

1] | i

Create ilinkd2.cfz

-L¥Cr¥E-CELL2#| i b¥bochB¥ | ib; C:¥E-CELL2¥ | ib¥bochh¥ | ﬂ

1] I ]
Cancel | 0K |

10. E-CELL2.26

BCC
WindowsNT/2000 HKEY CURRENT USER Path
Autoexec.bat  Path
BCC bcc32.cfg  ilink32.cfg
Next

[ x|

@ Setup completed,
L]

Flease reboat, after all the installations are completed,
Do wou wish bo reboot?

I, Cancel

11. Windows

Ok Windows

E-CELL2 2

Windows98



4 (Network )

E-CELL2 Ver2.26 ecell226web-all -in-one.exe

Borland C++ Reactor
Borland C++

a E-CELL? Inztaller Setup MAMUAL for BCGC fversion 2262 — Microzoft Internet Explorer

[y »

| FAE REE BTN BRICAE Y-Lm AT || = - >

Reactorz{ERL 9 5 A~

Reactor®{ERNIZIZBorland CHRIMETT, % n
Eorland Software Corporation @ A F TWindowshRWer 5 50 Compiler” ! ) 2 3 —1H —

SRR A0O0—FelLThe A=) LLTTIE0,

TOHRLIRENTFEVVETTOTLITO) L ZinaZE= 7L TS,
K)o E )98, CHHEROTZIFICL->TEAEF )T OETHRTINE

I, "REOBIMEETT 27 EEIRL TS0,

Borland C++ MIRISSSSE EHGE

@] “—TnFTEnZLE [ | | =1 auea-%
12.

E-CELL2 2
5 (Network )
E-CELL2 Ver2.26 ecell226web-minimal-set.exe

3rdParty E-CELL2 PC



23 installer html - Microsoft Tnternet Explorer
| 7P REE FRTEW BRCAE Y0 aIH e o= oD A

(v~

E-CELL2 Ver2.26 Installer

E-CeLL? EITIZIZ Java? Runtime Environment 73BT T, TERURLEWSE D O—F%EL

TA A= Em I TII 0,

Fro. BEFILOIERR, DAS<ALETHEE (Z3BorkandC++NWWBETTOT, 4000 —+E

LA A= L ESITa- T,

TARTDMETS DA A= LR TLELIC S, TE-CELL? Ver2 26 MIRIEIRTE RS

e B A e

BorlandC++, ActivePerllc DWTIIZEITE/ 2 )LHEHT ST 74)L 98 FEAL

Program Files?Td¢ ) CH LGS (I IEL<CRIEFEDN SN T E-CeL 2% EHT L EMNTE
FHAGOITEESIE L,

RIS ET T BICECr L 2E T 2 CAEENS T/ AT A LR TSI (CHiR
A ETT,

b= ] Java? Runtime Environment 1.31 §3 A SF e =a Fll
Borland C++ 5.5 (D A tRiE=—a7 L
Reactora . = _
VeBE T 2 5D 3 ActivePer 561 2 A TF L e g
E-CELL? Ver2.28 OIRIESYTE == a 7L
& [ [ | E=f3ta-%
13.
E-CELL2 2

1 E-CELL2

E-CELL2.26 E-CELL
the E-CELL.Org(http://www.e -cell.org) ( )




E-CELL
"Substance-Reactor Model"

. (Substance)

. (Reactor) Substance

e Substance Reactor

k
a il c "
A i i C
Reactor
b

1. Substance-Reactor Model

2. System Substance-Reactor Model

(Substance)

E-CELL

E-CELL

( ) E-CELL



. (Regular) Reactor

. Michaelis-Menten
( )
. (Postern) Reactor Substance
E-CELL2 C++
E-CELL2
E-CELL2 (Ontology)
MessageInterface
T
Entity
7
System Reactor Substance
el T‘
Root
System Reactant
Cell . - T :
C}r.toplasm L e i EeactantList
Environment | Each Reactor ; e
Monolithic ~ s o
Membrane Pointer or Beference
3. E-CELL2
Linux E-CELL1
e Accumulator Integrator Substance
e Stepper System
Linux E-CELL1
GUI (Graphic User Interface) = E-CELL2
Java
E-CELL2 GUI
2 GUI 3 29 "E-CELL2
Logger " GUI 64 80

GUI Java Java Native Interface



2 E-CELL2.26

E-CELL2

E-CELL2

(ynakayam@sfc.keio.ac.jp)

[ ] [ ]-[E-CELL2] -[erythrocyte]
E-CELL2 E-CELL2 "default.ecs"
ECELL2.BAT
4 default.ecs
"Erythrocyte v236.eri"
".ecs" E-CELL2 E-CELL2
23 34

500



E-CELL2
[File] [Quit]

E-CELL2
CELL2

3 E-CELLZ

CELL "Toy( )

IlStopll




C::) Substance

Cell

Toy Pathway

Environment
Cell B
Cyioplasm Membrane JTen
Environment Membrane Cytoplasm
6. Toy
5 "S"ubstrate ( ) 4 "E"nzyme( ) 1 "C"omplex( )
4 Reactor( ) Substrate Reactor
Michaelis-Menten
Environment( ) Cell( )
Membrane( ) Cytoplasm( )
(
) ( )
E-CELL "er"
E-CELL
E-CeLL
"erni"
E-CELL
3.1
E-CELL2
E-CELL2

[ ] [ ]-[E-CELL2]-[ModelingLauncher]



E-CELL2

FE2 ECELL? Tool Launcher -0 x|
File Help
Spreadsheet file ; | | File...
ERfile: | | | File.
ERifile : | || File...
Execute
7 @
Spread sheet file
Edit "sample.txt"

Eéf-_,% C¥E-CELL2¥standard¥zample txt

File..

preadsheet)
File
0 1 2 3 4 a f 7

Tvpe Class path 1D Mame Inzide Nuts=ide YolumeIndex |[Memd -
Swsten Cel | ; CELL The cel | Def i
Svsten Ervvironment |/ ENYIRONMENT |The cultu... JENYIRONM. . . Def
System Cyvtoplasm  |/CELL CYTOPLASM  |The cwtop... FCELLACYT. .. Def
Swstem Membrane JCELL MEMERANE The menbrane | /CELL:CYT... | sENYIRON. .. Def
Tvpe Clazs path 1y Mame brg tag Mrg coeff init_act Mem
Reactor ConstantP. .. |/ENYIRONKENT YOLUME Yolume in...[Yalue 1E-015 1E-015 Detf
Reactor ConstantP...|/CELL/CYT. .. [YOLUME Yolume in... talue 1E-018 1E-018 Def i
Tvpe path 1D Mame BT CONC Memo
Substance JOELLACYT. .. 34 Bubstance & 1000000 letlf mee...

Fix 3h iz fixed
Substance JCELLACYT. .. [SB Substance B 0
Substance JOELLACYT. .. [3C Substance G 0
Substance JOELLACYT. .. (3D Substance O 0
Substance JOELLACYT. .. [SE Substance E |0
Substance JCELL/CYT... E.ab Isomerase. .. 0.83027009

Fix
Tvpe path iy Mame COmC fre tag Mg coeff
Substance JCELL/CYT... E.bc Dehydrata. .. |0.02 doocumulator (Simplefcc. ..
Substance JOELL/CYT... E.cd Izomerase. .. |0.01
Substance JCELL/CYT... E.de Izomerase. .. 0.01
Substance JOELLSCYT. .. |C.Ebe-D Comp lex ou.. |0 . |
Type Clazs ath I Mame s ID 5 path 5 Coeff F‘I I[ll
]
8, @)
[File] [Save] [Save As]

3.2




"'standard"

E-CELL

"Environment(

System
« )

Substance

21

"sample.txt"

Substance-Reactor

System

) Cell(
422

"toy.txt"

"System" "'Substance"
Type

y

Substance

Substance

Type

path

ID Name QTY

Substance

/CELL/CYTOPLASM

SA || Substance A || 1000

FIX

Substance

/CELL/CYTOPLASM

SB || Substance B || 0

Substance

/CELL/CYTOPLASM

SC || Substance C || 0

Path Substance

Substance

"Concentration (

Substance

2.2

ID

y

Name

UNIX
Substance
Qty Substance "Quantity (
Conc mol/I
"Fix"

423

Substance

"Membrane( )" "Cytoplasm(
"Inside(

"toy.txt" Toy

"Reactor"

y

)" "Outside

ID
Qty Conc

)" Conc
Quantity Conc

Type

path

D Name

CONC

Substance

/CELL/CYTOPLASM

E.bc Enzyme B

0.02

Substance

/CELL/CYTOPLASM

E.cd Enzyme C

0.01

Substance

/CELL/CYTOPLASM

CE.bc-SD

Complex of E.bc and SD

1

2.

"toy.txt"

"sample.txt"

Substance D Substance E

Isomerase of A Isomerase of D

Reactor



2.3 Reactor

Type Class path ID | Name |[SID S path
Reactor || MichaelisUniUniReactor || /CELL/CYTOPLASM g.ab— A->B || SA || /CELL/CYTOF
Reactor || MichaelisUniUniReactor || /CELL/CYTOPLASM g'bC_ B->C | SB | /CELL/CYTOF
Reactor || MichaelisUniUniReactor || /CELL/CYTOPLASM E'Cd_ C->D||SC || /CELL/CYTOF
Path Reactor UNIX SID

"Substrate( )" S Path PID

"Product( )" P Path

CID ™"Catalyst( )" C Path

Arg_tag Reactor
Arg_coeff Arg_tag
D ! Reactor
"Toy" "IEQ-Ebc-D" Ebc+SD<-
>C.Ebc-D Ebc SD C.Ebc-D C.Ebc-D
"RapidEquibriumPReactor"
< >

1. Reactor D->E

Reactor 4 24 " Reactor
"toy.txt"

Spread sheet file "File..." "Choose...
"toy.txt"



FE2 ECELL2 Tool Launcher

File Help
I | Rule File Rt Ext
Spreadsheet file ; |CAE-CELL 2\standarditoy | | File...
ERfile: | | | File..
ERifile : | || File...
Execute
9. toy.txt
Execute "toy.er"
"toy.eri"
Reactor
4 E-CELL2 Reactor
E-CELL2 Reactor
4.1 Reactor
= Reactor Substance
[ C++

= E-CECLL Reactor
= RD Reactor
= rd2ch.pl, rd2tex.pl RD
di E-CELL System
RD
RD

e Reactor Spec Sheet
o Reactor Source Code

(Reactor Description, RD) filename.rd

tex LaTeX
)

Reactor Spec Sheet

# ¥#



Spec
Sheet ¥y

MichaelisUniUniReactor Reactor

KcF[E][S]
V =
Kms + [S]

MichaelisUniUniReactor

@CLASSNAME :Michael isUniUniReactor

@BASECLASS: FluxReactor
@AUTHOR: E-CECLL Tutorial
@EMAIL: tutorial@e-cell.org
@DATE: 2000 12/12

%VERSION: ecs-vl, 0.1
@BRIEF DESCRIPTION:Unireactor enzyme activity of which kinetics can be described by the Hent

@DESCRIPTION:A reactor class for unireactant enzyme activity where kinetics can be describec
by the Henri-Michaelis-Menten equation derived from rapid equilibrium assumptions.
¥vspace{0.2cm}

This reactor is applicable to the following reaction sequence:

¥begin{center}

$E+S ¥rightleftharpoons "k _{1}} {k_{-1}}ES
¥rightarrow™k_{p}}E+PS

¥end{center}

¥vspace{0.3cm}

GEQUATION: $$v=¥frac{(K_{CF}[E] [SI}K_{nS}+[S1}$$

%SUBSTANCE : Substrate, 1, 1
%SUBSTANCE:Product, 1, 1

%SUBSTANCE:Catalyst, 1, 1
%SUBSTANCE :Effector, 0, 0

%PARAMETER: KmS, Float, mol/l, Michaelis Constant of Substrate
%PARAMETER: KcF, Float, mol/l, Catalytic Constant (Forward)

@REACT_FUNC:
Float S = substrate(0)->concentration();
Float E = catalyst(0)->quantity();

Float velocity = KcF * E * S;
Float Den = KmS + S;

velocity /= Den;
process(velocity);

o @CLASSNAME: Reactor ( xrd )



o @BASECLASS:

o @AUTHOR:

o @EMAIL: E-Mail address

o @DATE:

o %VERSION: E-CECLLSystem , Reactor
o @BRIEF DESCRIPTION: Reactor

3. Reactor Spec Sheet
o @DESCRIPTION: Reactor

o @EQUATION: Reactor LaTeX displaymath
1 $$< >$$
2. ¥begin{displaymath}< >¥end{displaymath}
3. ¥[< >¥]
o BSUBSTANCE: Substance Substrate Product Catalyst Effector 4

o @NOTES: Reactor

4. Reactor Source Code
o WPARAMETER:
o @PRIVATE:
o @PROTECTED:
o @PUBLIC:
o @INITIALIZE_ FUNC:

o @REACT _FUNC: 1. 2.
Process()
1 Float

Reactor Reactor 5

4.2 Reactor

Reactor

Reactors RD file "File.."
"Edit.."

FE3 ECELL? Tool Launcher =10 |

File Help

RD file : File...

Execite

10. Reactor



"MyMichaelisMentenUniUni.rd"

)

",I’d"

=tandard¥ RD¥ My MichaelizUnilniReactor.rd (Text)

File

(RD

BACLASENAME : MM i chael isUnilniReactor

ABASECLASE: FluxReactor
AAUTHOR: Yusuke Saito

BEMAIL: t3B406wslzfc. keio.ac. jp
BOATE: 23/6/1999

fEVERSION: E-CELL, Reactor
AVERSION: ecsz-w04, 0.1

BBRIEF _DESCRIPTION:Unireactant enzvme actiwity of which kinetice can be described by th
& Henri-Michaelis-Menten equation

ADESCRIPTION: & reactor class for unireactant enzvme activity where kinetics can be desc
ribed¥¥ by the

Henri-Michael iz-Menten equation derived from rapid equilibrium aszumptions.
¥vspacell.2cm}

Thiz reactor iz applicable to the following react ion sequence:

Yhegin{center]
PE4S ¥right leftharpoons “{k_{11} {k [-1}1E%
¥rightarrow “{k_{p}}E+PE

1]

11.

@CLASSNAME

MyMichelisMentenUniUniReactor.rd
MichaelisMentenUniUniReactor.rd

RD

"C¥E-CELL2¥standard ¥RD"

C++
DLL "Execute"

C++ Borland C++ Compiler
DLL

DLL



[10:17:22] ¥ Executinz command [C:#¥E-CELLZ¥testB¥make reactor.bat]

[10:17:22] MAKE Yersion 5.2 Copwrizght ©c) 1887, 2000 Borland

[10:17:22] beed? -c -I../ .. /SRCSSRCC -1../SRCR -L. -L.. . ./BIN/WIN-BCC -DODLL_REACTOR ../ SRCRY¥MyvMic
[10:17:28] Borland C++ 5.5.1 for Win3? Copwrizht {c) 1993, 2000 Borland

[10:17:28] ../ srer¥mymichae | isuniunireactor. cpps

[10:17:28] ilinki2 -Tpd -¢ -x -L"../ . . /BINWIN-BCCY c0d32.obi MyMichae!isUnillniReactor.obj.Mykichs
[10:17:23] Turbo Incremental Link 5.00 Copwright €cd 1397, 2000 Baorland

[10:17:29] Return walue: O

[10:17:29] << finished.

[10:17:29] "WvMichaelizUnilniReactor.dl|™ is already exizsts in Makefile

[10:17:30] »* Executing command [C:¥E-CELL2%testBY¥make reactor.bat]

[10:17:30] WAKE Yersion 6.2 Copyrizht (c) 1987, 2000 Borland

[10:17:30] boed? -c -I../../53RCASRCC -I../3RCR -DDLL_REACTOR ../ SRCR¥MwMichae!izsUnilniReactar.cpp
[10:17:32] Borland C++ 5.5.1 for Yin32 Copyrizht (o) 1893, 2000 Borland

[10:17:32] .. srcr¥mymichaelisuniunireactor.cpp:

[10:17:32] ilinkd? -Tpd -c -% -L".. . . /BINSYIN-BCC™ c0d32.0bi MyMichae!isUniUniReactor.obi . MyMicha
[10:17:34] Turbo Incremertal Link 5.00 Copyrizht (o) 1937, 2000 Baorland

[10:17:34] Returm walue: 0

[10:17:34] << finished.

[10:17:34] Completed.

|

12.

""MyMichaelisMentenUniUniReactor "
"toy.txt"

"MichaelisMentenUniUniReactor™ "MyMichaelisMentenUniUniReactor"
"Execute"




[5G #E-GELL¥standard¥toy txt (Spreadshest)

File
] 1 2 3 4
Fifa
Type path 1] Mame CONG drd |
Substance FJCELL/CYT. .. |E.bc Dehydrata... 0.02 dhi
Substance FJCELL/CYT. .. |E.cd Izomerase, .. [0.01
subst ance E.de Izomerase, ..
Substance FJCELL/CYT. .. |C.Ebe-D Comp | ex o...|0
Tyvpe Class path D Mame = ID =
Reactor Michael isUnilniReversibleReactar FCELL/CYT. .. |E.ab-0 Izomeriza. .. |58 Fi¥:
Reactor Michael isUnilniReversibleReactor FSCELL/CYT. .. E.be-0 Dehydrati...|5E FiK
Reactor Michael isUnilniReversibleReactor FCELL/CYT. .. |[E.cd-0 Izomeriza. .. |30 FiK
Feactor hyiichaelisUnilUniReactar ACELL/CYT. .. E.de-0 Isomeriza. .. S0 Pl
Reactor RapidEquil ibriumPReactar FJCELL/CYT. .. |'ER-Ebc-D  Bonding o...[E.bc ST
=0 JCH -
3
13.
E-CELL2 "toy.eri" [File] [Load Rule]
"sample.eri”
Reactor
E-CELL2
E-CELL2

E"g% E-Cell Cantral Panel

File Hewinterface Windows Help

Rule ;: sample.eri  Script ;: sample.ecs

Elapsed Time[s]: | 8.300000

Stop

Step

14. E-CELL2



E@g E-Cell.Gontral Panel ;I,E[,El

Hew Interface Windows Help

Load Rule
Load Script
Load Cell State. [} Start | Stop Step |
Save Cell State
Quit
15. [File]
[File] [Load Rule] [Load Script] [Load Cell State] [Save Cell State] [Quit]

[Load Rule]
[Load Script]  E-CELL2

[Load Cell State]

[Save Cell State]

[Quit] E-CELL2

-Cell Gontral Panel

File | | Windows Help

Rule:. [racer
= substancelWindow
El3l  Reactorwindow Start Stop || Step
16. [New Interface]
[New Interface] [Tracer] [SubstanceWindow] [ReactorWindow]
[Tracer]  Substance Reactor [Tracer]

[SubstanceWindow]  Substance

[ReactorWindow]  Reactor

E;g E-Cell Contral Panel

File Hew Interface |V

Rule: MessageWindow
Ereferenceyvinoow
Elapsed Time[s]: I_l] | Siar ] Stop | Step |
17. [Windows]

[Windows] [MessageWindow] [PreferenceWindow]



[MessageWindow]  E-CELL2

[PreferenceWindow] 1 [Tracer]

18. [Help]

[Help] [Version Information]

[File] -[Load Rule]

",eri"

Message Window "Condition Good."



|8 ECELL? Console

arning: (ICELL:MEMBRAMNE: o walume index is specified.
arning: SCELL: nowolume index is specified.

arning: ICELL:MEMBRAMNE: no walume index is specified.
arning: ICELL:MEMBRAME: no volume index is specified.
FERVIROMMERNT: wolume index is FENVIRONMERNT VOLLIME].
checking cell configuratian....

(Feactor initialization succeeded. condition Good.

20.

[Tracer] Substance [New
Interface]-[Tracer] Tracer

21. Tracer

Tracer "Add" [Entry Selector]
Cytoplasm Substance



o CYTOPLASH

22. Entry Selector (1)
Substance Substance Reactor
Substance Reactor "'Shift"
"Ctrl"
] Iokl 1
"Start"

Tracer 8 Substance Reactor



pey B LopTrol Farie]
File MNew Interface Windows Help
Rule : sample.eri  Script : sample.ecs

Elapsed Timels}: | 192.4000

[

30000.0

23. E-CELL2

Substance Reactor Tracer Tracer
Tracer '"Save"
327

Substance
[New Interface] [Substance Window]



o CYTOPLASH

24. SubstanceWindow Entry Selector

Entry Selector  Substance Reactor Substance
"Ok™ Substance

E%:E:u.:l:us:taru::e: SCGELLATHYTOD F'LP@E: h:SE

-

25. SubstanWindow

o "Quantity" ""Concentration™
Substance "Fix"
Substance
SubstanceWindow "Close"

Substance



500000.0

26. Substance

Substance

"Substance D"

[New Interface]

Reactor

[Entry Selector]

Reactor

[ReactorWindow]



Eéf’i Entry Selector

L

27. ReactorWindow Entry Selector

SubstanceWindow System Reactor
Reactor "ok

28. ReactorWindow

Reactor
"Show lists" "Close"

"Show lists"



1§ Reactor: Eab-0

29. ReactorWindow

"Hide lists" "Close"

30. PreferenceWindow

PreferenceWindow [Windows]
[PreferenceWindow] 1
( : ) Tracer
1
0.001 100 1

"Ok" "CANCEL"



W e e i
5% ECELLY Conzale
g ELLE lgeelnd]

P

;|

' arning: ICELL.MEMBRAME: no volume index is specified.

i arning: LCELL: nowolume index is specified.

! arning: ICELL:MEMBREAME: no volume index is specified.

. arning: ICELL:MEMBREAME: no volume index is specified.

| ENVIROMMERNT: wolume index is JERNVIRONMENT VOLLME].
| checking cell configuration....

iHeactnr initialization succeeded. candition Good.

e -

MessageWindow E-CELL2
"Close" "Clear"

32. Version Information

[Help] [Version Information]
Version Information E-CELL2



; Toy model - Microsoft Internet Explorer

J File Edit Yiew Favorites  Tools  Help

Toy model (sample)

& sample "Tov " model that includes a simple feedback regulation mechanizm, as dlustrated in the fgure be

C::) Substance

Cell

TayRatkway Environment

Cell
Memhbrane

Cytoplasm

Cytoplasm e

Environment Memhrane

Five Substrates, four Enzgymes, and one Complex constitute the model Substrates are mterconnected w
reaction equations). In this model, there are five Eeactors. & Eeactor mdicates a chemical reaction equatic
the hlichaels-Identen scheme. In the case of a cultured cell, these reactions would exst meide a Cell, surn
called Environment. 4 MMembrane compartmentalizes the external world and the cell mtenior, which 1z fille

close |

|@ Done

33. Model Information (Toy Model)
[Help] [Model Information]
"Stop" [File] [Save Cell

State]



34. Cell State File

II. CS
[File] [Load Cell
State]
E-
CELL " " E-CELL
.l.eCS"

E-CELL1 E-CELL2

01 TmpDir C:¥E-CELL¥temp

02 LoadRule sample.eri

03

04 Newlnterface Tracer A B C

05 AddTrace Substance:/CELL/CYTOPLASM:SA
06 AddTrace Substance:/CELL/CYTOPLASM:SB
07 AddTrace Substance:/CELL/CYTOPLASM:SC
08 SaveAt 500

09



10 Updatelnterval 100

11
12 Run 501
13 SaveCellState sample-after500s.cs
14 Stop
1 :
TmpDir
2
(.eri" )
4-8 Tracer
4-7 AddTrace Tracer
Substance Reactor Tracer
ID System
8 Tracer E-CECLL 500
Tracer
9 Newlnterface
10 Tracer 100
12 501
13 "sample-after500s.cs"
14
'toy.ecs”
) "sample.eri"
E-CELL2
E-CELL2
[Load Script] ".ecs”
E-CELL2 "Logger"
Newlnterface Logger test-log
AddTrace Substance:/CELL/CYTOPLASM:SA
AddTrace Substance:/CELL/CYTOPLASM:SB
AddTrace Substance:/CELL/CYTOPLASM:SC
AddTrace Substance:/CELL/CYTOPLASM:SD
AddTrace Substance:/CELL/CYTOPLASM:E.bc
AddTrace Substance:/CELL/CYTOPLASM:C.Ebc-D
AddTrace Reactor:/CELL/CYTOPLASM:E.ab-0
AddTrace Reactor:/CELL/CYTOPLASM:E.bc-0
AddTrace Reactor:/CELL/CYTOPLASM:E.cd-0
".ecs" 9 Logger
Logger
1. "Logger"
Substance
2. E-CELL2
3. Tracer
Logger "ecd"

Substance Reactor

Type

Reactor

E-CELL2

US-ASCII
"C¥E-CELL2¥standard"

[File]

Logger

E-CELL2
"SaveAt"

Tracer

(notepad)



E-CELL2 System E-CELL2
E-CELL2 GUI GUI
2 " E-CELL2 System
GUI 29
" Logger E-CELL2 System
3
E-CELL2 System
4 E-CELL2 "
E-CELL2 System
4
Reactor Reactor 5
E-CELL2 System
GUI 64
2.1 E-CELL2 System
E-CELL2 System Standard
-1 ]-[E-CELL2]-[standard]
E-CELL2 System E-CELL2 Contorl Panel
E-CELL2 ( C¥E-CELL2
default.ecs
LoadRule Interface

ECELL2.BAT

80

E-CELL2

Run

[



-a classname (4 )

2.7

0
-C
-d
-f filename.ecs
-h
-t directory name
4 Postern Reactor
Postern Reactor
2.2
(eri) E-CELL2 System
(eri)
ControlPanel File Load Rule
(eri)
2 E-CELL2
2.3
E-CELL2 default.ecs
E-CELL2
(ecs)
(ecs) (ecs)
ControlPanel [File] [Load Script]
-C
24
ControlPanel Start
Stop Step
25
Substance 1
171000 1 ControlPanel Windows
PreferenceWindow

ecs



2.6

100 1 ecs
2.6.1 Tracer
Tracer Substance Reactor
2 TracerWindow
ControlPanel Newlnterface Tracer Tracer Substance Reactor
Add EntrySelector
Substance Reactor
Substance
Substance Reactor Traces
Substance Reactor
2.6.2 SubstanceWindow
SubstanceWindow SubstanceWindow
ContorolPanel Newlnterface SubstanceWindow
EntrySelector Substance OK
SubstanceWindow
SubstanceWindow ID
2.6.3 ReactorWindow
ReactorWindow

ReactorWindow
EnterySelector
OK ReactorWindow

ReactorWindow Reactor

ShowList

2.7

ControlPanel

ReactorWindow
Reactor

Newlnterface



Tracer TracerWindow

Save E-CELL2 System Data
System Substance
Reactor ecd ecd
5 - /1/
E-CELL1 E-CELL2

Header of an ecd file

key word|| value |
paTA ]lname of data |
Is1zE |[number of columns and rows|
|aeeL  |llegend of each column |
IotE  |loptional comment |

E-CELL2 ecd

DATA: /CELL/CYTOPLASM:E.ab-0:Quantity

DATA: /CELL/CYTOPLASM:P:Quantity

SIZE: 5 102

LABEL: time current-quantity mean-quantity max-quantity min-quantity
NOTE:

0 0 0 0 0
0.100000000000000064 624 314.66 624 6
0.20000000000000016 1247  938.65 1247 630
0.300000000000000192 1871  1562.5 1871 1254
0.40000000000000032 2495  2186.19 2495 1877
0.50000000000000032 3118 2809.73999999999968 3118 2501
0.600000000000000384 3742  3433.15 3742 3125
0.700000000000000512 4365  4056.4 4365 3748
0.80000000000000064 4988  4679.5 4988 4371
0.90000000000000064 5611  5302.47999999999936 5611 4994
1.00000000000000064 6234  5925.27 6234 5617
1.0999999999999896 6856  6547.95 6856 6240
1.19999999999997856 7479 7170.48 7479 6862
1.29999999999996768 8101  7792.86 8101 7485
« )
ControlPanel [File] [Save CellState]
cs [File]

[Load CellState]

2.8 E-CELL2 System

ControlPanel File Quit OK
E-CELL2 System

2.9 E-CELL?2 Logger

E-CELL2 System



MS-DOS E-CELL2 “Ted"

" C:¥E-CELL2¥standard" E-CELL2

E-CELL2 " CY¥E-CELL2¥

“"ECELL2BB.BAT -h" GUI
(21 ) ECELL2BB.BAT MS-DOS
Reactor (DLL) PATH PATH
DLL (e.g. DLLRB)
of (ecs)  ECELL2BB.BAT"
““default.ecs" 4

ECELL2BB.BAT -f filename.ecs

ECELL2BB.BAT

SET PATHSAV=%PATH%
PATH=../BIN/WIN-BCC;DLLRB;%PATH%
ecell2b.exe -r DLLRB %1 %2 %3 %4 %5 %6 %7 %8 %9
PATH=%PATHSAV%

E-CELL2 ““Logger"

45 !

3

3.1 Control Panel

Control Panel
E-CELL2 System

"Rule "
"Script "

E"g% E-Cell Cantral Panel

File Hew Interface Windows Help

Rule ;: sample.eri  Script ;: sample.ecs

Elapsed Time[s]: | 8.300000 Start | 0| Step

.1 Control Panel

File Load Rule
Load Script



Start

Stop

Step

3.2

OK

Load Cell State Cell State
Save Cell State Cell State
Quit E-CELL2 System

NewlInterface Tracer TracerWindow

Windows

Substance Window SubstanceWindow
Reactor Window ReactorWindow
Message Window  MessageWindow

Preference Window PreferenceWindow

OK



:E%F“E Selector

OK

*.ecs

OK

Cancel

3.3 Tracer

.2 FileSelector

OK



Tracer Substance Reactor 2

3 Tracer
Tracer
Tracer Substance Reactor
Substance SubstanceWindow Reactor
ReactorWindow 1 8 Substance
Reactor
( )
TracerWindow
2
Tracer

Tracer



A4 Tracer( )

Close
TracerWindow

Add
EntrySelector

Save
Tracer

TR " ~~ TR TS

3.4 EntrySelector

Reactor
System
OK
Substance

EntrySelector Substance

Substance Reactor Tracer

System
Substance,Reactor
Tracer
Reactor



o CYTOPLASH

5 EntrySelector
Tracer Substance Reactor
System

System

Substance Reactor

Substance Reactor
Ctrl

OK

Cancel

3.5 SubstanceWindow



Egg Subztance: FCGELLACYTOPLASMSE

2

.6 Substance Window

FIX

Substance

Substance

3.6 ReactorWindow

& Feactor: Eab-0

.7 Reactor Window(



& Reactor:

E.ab-0

.8 Reactor Window(

3.7 PreferenceWindow

Tracer

4 E-CELL2
4.1

Gl

E-CELL2 System

| "
[ e Preferences

.9 Preference Window




4.2

NewlInterface

AddTrace Newlnterface NewlInterface

4.3

TmpDir C:¥E-CELL2¥temp
LoadRule sample.eri

Newlnterface Tracer tracel
AddTrace Substance:/CELL/CYTOPLASM:A
AddTrace Reactor:/CELL/CYTOPLASM:R1
SaveAt 45

NewInterface SubstanceWindow test-sw
Substance /CELL/CYTOPLASM:A

Run 500
Stop
E-CELL1 System Reactor
ECELL2.BAT ECELL2BB.BAT PATH
““ReactorPath"
TmpDir E-CELL2
temp
4.4
1 2
4 7 Tracel TracerWindow
5 A Substance 6 R1 Reactor Tracer
7 45 Tracer
9 10 SubstanceWindow
12 500 13

4.5



Accumulator

TmpDir directory

LoadRule filename

Stepinterval second

Updatelnterval count

SaveCel IState file name
LoadCel IState file name

Run seconds

Stop
Exit

NewlInterface interface, name

NewlInterface

Geometory (X1)x(Y1)+/-(X2)+/-(Y2)

e Tracer

Reactor

LoadRule

LoadRule

LoadRule Run

100 100
LoadRule

Run

E-CELL2

1

../temp(E-CELL2
temp )

0.001

Run

Run

XLX(YL)+/ -(X2)+/ ~(Y2)

(X1) (Y1)

E-CELL1

(X2) (Y2)

X y +

Windows
Windows



AddTrace FQPN

SaveAt seconds directory 1

e SubstanceWindow

Substance FQEN

o ReactorWindow

Reactor FOEN

e Logger

AddTrace FOPN

Substance, Reactor Tracer
ID
Type FOPN
Tracer TracerWindow
Save
2
./Data
SubstanceWindow Substance
SubstanceWindow Substance ID
FOEN
ReactorWindow Reactor
ReactorWindow Substance
Reactor ID
FOEN
Substance, Reactor
D Type
FOPN E-CELL2
Logger
SaveAt
E-CELL2

E-CEl2



Reactor 5
e SS
e €r
e €ri
3
er
Substance
er

2.1

memao

Reactor

E-CELL2 System
er

Include

memo

eri

er

eri
eri

System
Reactor

eri



Type Class path n] Mame
System Cell i CELL The cell
System Enviranment i EMVIROMMEMT The culture medium
System Cytoplasm FCELL CYTOPLASM  |The cytoplasm
System Mermbrane FCELL rMERMBRAMNE The membrane
Type path ] Mame
Suhstance SCELL/CHYTOPLASK |54 Substance &
Substance ACELLACHTOPLASM (SE Substance B
Substance ACELL/CHYTOPLASM (SC Substance C
Substance FCELL/CHTOPLASK (5D Substance D
Substance FCELLACHYTOPLASKM (SE Substance E
Substance FCELL/CYTOPLASK E.ab Isomerase of &
Suhstance SCELL/CYTOPLASM Ebc Dehydratase of B
Substance ACELL/CYTOPLASM E.cd Isomerase of C
Substance ACELL/CYTOPLASM E.de Isomerase of D
Substance ACELL/CHTOPLASM C.Ebc-D Complex of E.bc and D
Type Class path n] Mame
Reactor ConstantParameterBeactar FEMVIROMMEMT YOLUME Yolume index for environm
Reactar ConstantParameterReactor FCELL/CHYTOPLASM WOLUME Waolume index for cytoplast
Reactor kichaelisUnilUniReversibleReactor ACELL/ACYTOPLASKM E.ab-0 lsomerization of A
Reactor MichaelisUnilniReversibleReactor (CELL/CYTOFPLASKM E.hc-0 Dehydration of B
Reactor tichaelisUnilUniReversibleReactor ACELL/ACYTOPLASKM E.cd-0 Isomerization of C
Reactor MichaelisUnildniReactor FCELL/CHTOPLASK E.de-0 Isomerization of D
Reactor RapidEquilibriumP Reactar FCELL/CHYTOPLASM IEQ-Ebc-D Bonding of Ebc and D
Type Filename
Include simple.er
1
2.2 System
System System
System
Type [System]
Class System
System

Path



ID System ID
Name System D
Inside | ( System System
Outside ) ( System System
Volumeindex (Volume) Reactor (Volume) Systen
4-1 System
Iass path ID Mame
System ell / CELL The cell
System Environment / EMNWVIROMMEMNT The culture medium
System Cytoplasm JCELL CYTOPLASKM The cytoplasm
System hMembrane JCELL MEMBRAMNE The menhrane
2 System [Type Class ]
Type [System] Class System
Class Cell,Environment,Cytoplasm,Membrane Class
Class  Substance Reactor Environment Membrane
System Class
Class  Substance Reactor System
Cell o) o o o
Environment o) o o X
Cytoplasm o o o o
Membrane o) o o X
4-2 Class
Type Class [path !{I:D Mame
System Cell / ELL The cell
System Environment / EMYIROMMEMNT The culture medium
System Cytoplasm ACELL CYTOPLASK The cytoplasm
System kembrane JACELL bMERBERAMNE The menhrane
3 System [path ]
System System Path
System Path E-CELL2 System
System RootSystem /
Path  /systeml/system2/system3 / ID System
Path

FQEN FQPN



FQEN(FullyQualifiedEntryName)  System

Substance Reactor

/system0/system1/system2:1D Path ID
Path /CELL/CYTOPLASM ID ATP FQEN
/CELL/CYTOPLASMATP
FQEN System  Substance Reactor
FQPN FQPN [Type] [FQEN] ATP
Substance:/CELL/CYTOPLASM:ATP
Type Class path o Mame
System Cell / CELL he cell
System Environment / EMYIROMNMEMNT The culture medium
System Cytoplasm fCELL CHTOPLASM The cytoplasm
System hMembrane JCELL MEMERAME The menhrane
4 System [D  Name ]

ID E-CELL2 System

ID ID ID

ID
ID System ID ,Name System
[n] Mame Inside !.Dutside Yalumelndex
CELL The cell
EMYIROMMENT The culture medium JENVIROMMENT:
CYTOPLASM  The cytoplasm ACELLACHTOPLA
FMEMBRAME The menhrane JCELL:CYTOPLASM  AENVIRONMENT
5 System [Inside  Outside ]
inside/outside Class System Membrane
System
E-CELL2 System

System MEMBRANE System
CYTOPLASM ENVIRONMENT
Inside Dutside I/ olumelndes hAemo

JEMYIROMNMENT:VOLUME

efinition of CellComponent
Definition of CellComponent

SCELL/CYTOPLASKM:YOLUME  Definition of CellComponent

FCELL:CYTOPLASM  (SENYVIROMMENT

Definition of CellCamponent

6 System

Reactor
Reactor

E-CELL2 System
Reactor FQEN
System  Volumenindex

System

[Volumelndex ]

System  Volumenindex
activity ( [L]
FQEN Reactor Reactor



System
Reactor
(Conc)
System  Volumelndex
2.3 Substance
Substance)
Substance
Type [Substance]
Class [Substance]
Path Substance (System)
ID Substance ID
Name Substance
Qty Substance ( ) (Conc
Conc Substance M(mol/1) (Qty
Arg_tag Substance

[Accumulator]

Arg coeff Substance

4-3 Substance

LT
Substance TSubstance

Substance
Substance
Substance
Substance
Substance
Class

Substance
Substance
Substance
Substance

Substance
Substance
Substance
Substance
Substance
Type

Substance
Substance
Substance
Substance

7 Substance

Substance
Class
Substance

Type
Substance
Class

path
JCELL/CYTOPLASHK

JCELL/CYTOPLASHK
JCELL/CYTOPLASHK
JCELL/CYTOPLASHK
JCELL/CYTOPLASHK
JCELL/CHYTOPLASHK
path

JCELL/CYTOPLASHK
JCELL/CYTOPLASHK
JCELL/CYTOPLASHK
JCELL/CYTOPLASHK

[Type

Class

Membrane

Substance
Substance
D
) 0
) Qty
Arg_tag
I MHame
o8 Substance &
SB Substance B
SC Substance C
sD Substance D
SE Substance E
E.ab lsomerase of &
I MHame
E.bc Dehydratase of B
E.cd lsomerase of
E.de lsomerase of D
C.Ehc-D Complex of E.bc and D
Class ]

Substance
Substance



Type Class [path !lSD Mame
Substance Substance fCELLACY TOPLASK TSA Suhstance A
Substance Substance fCELLACYTOPLASK |SB Suhstance B
Substance Substance fCELLACYTOPLASK SC Suhstance C
Substance Substance fCELLACYTOPLASK 5D Suhstance D
Substance Substance fCELLACYTOPLASK |SE Suhstance E
Substance Substance fCELLACYTOPLASK E.ah l[somerase of &
Type Class path ] Mame
Substance | Substance JCELLACYTOPLASM  Ebc Dehydratase of B
Substance Substance fCELLACYTOPLASK E.cd lsomerase of C
Substance Substance fCELLACYTOPLASK E.de lsomerase of O
Substance Substance JCELL/CYTOPLASM  C.Ehc-D Complex of Ebc and D
8 Substance [path ]
Path Systenm Path System Path
/systeml/system2/system3 / ID,Name
System E-CELL2 System Substance
Type Class path  [[ng M ame
Substance  Substance SCELLACY TOPLASK |SA ubstance &
Substance  Substance SCELLACYTOPLASK |SB Substance B
Substance  Substance SCELLACYTOPLASK |SC Substance C
Substance  Substance SCELLACYTOPLASK |SD Substance D
Substance  Substance SCELLACYTOPLASK |SE Substance E
Substance  Substance SCELLACYTOPLASK |E.ab lsomerase of A
Type Class path 0 Mame
Substance Substance SCELL/CYTOPLASM  E.hC Dehydratase of B
Substance  Substance SCELLACYTOPLASK |E.cd lsomerase of C
Substance  Substance SCELLACYTOPLASK |E.de lsomerase of O
Substance Substance SCELL/CYTOPLASM C.Ebc-D Complex of E.bc and D
9 Substance [  Name ]
Substance ID Name ID
path D Hame QT COpC
SCELLACY TOPLASK (54 Substance & 1000000
Fix
SCELLACYTOPLASK 5B Substance B 1]
SCELLACYTOPLASK SC Substance C 1]
SCELLACYTOPLASK SD Substance D 1]
SCELLACY TOPLASM SE Substance E 1]
SCELLACY TOPLASKY E.ab somerase of & 0.
Fix
SCELLACYTOPLASK E.bc Dehydratase of B 0.0
SCELLACY TOPLASK E.cd lsomerase of 0.0
SCELLACYTOPLASK E.de lsomerase of D n.n
SCELLACYTOPLASKM C.Ehc-D Complex of E.be and D

10 Substance [QTY ]



Qty Conc
Warning Qty
_ Qty=0 _ Qty
Fix Fix
ID MName aTYy [conC %Memu
F) Suhbstance A 1000000 e+06 means 1 ° 10"
Fix S8 s fimed
sk Substance B 1]
S Substance C 1]
sD Subistance D 1]
SE Substance E 1]
E.ah lsomerase of & 0.63
Fix
E.hc Dehydratase of B 0.02 Accumulator
E.cd lsomerase of C 0.01
E.de lsomerase of D 0.01
C.Ehc-D Complex of E.bc and D 1]
11 Substance [Conc ]
Conc M (mol/1) er eri
System Reactor int act E-CELL2 System
6.0221367e23 Qty Conc
Qty eri Conc System
Volumelndex Volume=0
Fix
FIX
IO MHame CETY COMC kAemo
DA Substance A 1000000 1e+06 means 1 * 10
Fix DA s fixed
=B Substance B 1]
SC Substance C 1]
sh Substance D 1]
SE Substance E 1]
E.ab lsomerase of & 0.63
Fix
E.bc Dehydratase of B 0.02 &ccumulator
E.cd lsomerase of C 0.01
E.de |somerase of D 0.01
C.Ebc-D Complex of E.bc and D 0
12 Fix
Fix Substance Reactor
Qty Conc Fix

Qty Conc Fix



ID Mame CONC |&rg_tag Arg_coef
E.hc Dehydratase of B ¢.00E-002 Accumulator impleAccumulat
E.cd lsomerase of C 0.01
E.de lsomerase of D 0.01
C.Ehc-D Complex of E.bc and D 0
13 Substance [Arg tag ]
Accumulator Argtag  Accumulator
Substance
Arg_coeff
Mame CONC Ary_tag |&rg_coeff
Dehydratase of B 2.00E-002 Accumulatar Simple&ccumulator
lsomerase of C 0.01
lsomerase of D 0.01
Complex of E.bc and D 0
14 Substance [Arg_coeff ]
Arg_coeff Substance Accumulator
Accumulator
10
ReserveAccumulator
0 0
0.8 0 0.8
0.8 1 0.6
0.8 2 0.4
. 1386 10 18 alpha
SimpleAccumulator 10 15
RoundDownAccumulator
RoundUpAccumulator
RoundOffAccmulator
MonteCarloAccumulator 34 0.6 3
0.4 4
2.4 Reactor
Substance
Reactor Reacter (Reacter)




Type [Reactor]
Class Reactor(
Path

ID ID
Name

Substance

init act ReactorActivity

SID

Substrate
System

S Coeff Substrate
P ID

P Path  Product
P Coeff Product

S Path

CID

C Path  Catalyst
Reactor

arg_tag

arg_coeff

EID

E Path  Effector

E_Coeff Effectro

Substrate

System

D

Product) ID

Catalyst)

System)

ID
System)

Effector)
System)
Reactor

4-4 Reactor

Path

Path

Path

arg_tag

Path

1

Volumelndex

Reactor

Reactor

Reacter



ype !Class path 0 Mame
Reactar ichaglisUniUniReversibleReactor SCELL/CYTOFLASKM E.ab-0 lsomerization of A
Reactar MichaelisUnilniReversibleReactor JCELL/CYTOPLASKM Ehc-0 Dehydration of B
Reactar
Reactar
Reactar
Reactar kichaelisUniUniReversibleReactar /CELL/CYTOPLASK E.cd-0 lsomerization of C
Reactar
Reactar
Reactar
Reactar kdichaelisUnilniReactor fCELL/CYTOPLASK E.de-0 lsomerization of D
Reactar
Reactar RapidEquilibriumP Reactor JCELL/CYTOPLASK [EQ-Ehc-D Bonding of Ebc and D
Reactar
Type !Class path n] ame
Reactor onstantParameterReactor FEMMIBROMMEMNT WOLURE Wolume index for environ:
Reactor ConstantFarameterReactar JCELLACHYTOPLASM  (WOLUME Yolume index for cytoplas
15 Reactor [Type Class ]
Reactor Class: class Reactor
o o Reactor ,MichaelisMenten
Michaeliso o Reactor Reactor
Reactor
D ID
Type Class [path %D Mame
Reactor kdichaelisUnilniReversinleReactor FCELL/CYTORLASK E.ab-0 Isomerization of &
Reactor richaelisUnidniReversibleReactor  ACELLACYTOPLASM |E.bc-0 Dehydration of B
Reactor
Reactor
Reactor
Reactor kdichaelisUnilniReversinleReactor FCELL/CYTORLASK E.cd-0 Isomerization of C
Reactor
Reactor
Reactor
Reactor kdichaelisUnilniReactor fCELL/CYTORPLASK |E.de-0 Isomerization of D
Reactor
Reactor RapidEguilibriumPReactor JCELLACYTOPLASK [IEQ-Ehc-D Bonding of Ebc and D
Reactor
Type Class [path [0} Mame
Reactor ConstantFParameterReactor SEMVIROMBEMNT CLURE Yolume index for enviranr
Reactor ConstantFarameterReactar SCELL/CYTOPLASKM WOLUME Yolume index for cytoplas
16 Reactor [path ]
Path System Path Path System
Substance Path /CELL/CYTOPLASM



Class path [} %Name 5 1D
hdichaelisUnilniReversihleReactor fCELL/CYTOPLASK E.ab-0 somerization of & S0
hdichaelisUnilniReversihleReactor fCELL/CYTOPLASK Ehc-0 Dehydration of B =SB
hdichaelisUnilniReversihleReactor fCELL/CYTOPLASK E.cd-0 lsomerization of C S
kdichaelisUnilniReactar fCELLACYTOPLASK E.de-0 lsomerization of O a0
RapidEguilibriumPReactor JCELLACYTOPLASK IEQ-Ehc-D Eonding of Ebc and D E.hc
SD
Type Class path ID !{/ﬂlame
Reactor ConstantParameterReactor fEMYWIROMMEMT WOLUME olume indes for enyviron:
Reactor ConstantParameterReactor fCELLYCYTORPLASK WOLUME Yolume index for cytoplas
17 Reactor [ID Name ]
Name D
eri Reactor 2
Name pstern
Reactor ID ! 3
FluxReactor Reactor ID !
Arg_tag Arg_coeff linit_act hAEmo
enviranment  Yalue 1.00E-013 1.00E-015 Definition of Yolume
cytoplasm Yalue 1.00E-014 1.00E-013 Definition of Yolume
18 Reactor [init act ]
1 Reactor  activity
Reactor  activity activity init_ act
System Volumelndex Reactor
Reactor init act initact E-
CELL2 System Reactor activity
step
Volume=0 System

Reactor ConstantPam eterReactor



path
fCELL/CYTOPLASM

JCELL/CHTOPLASM

JCELL/CHTOPLASM

JCELL/CHTOPLASM

JCELL/CHTOPLASM

SID Substrate
S Coeff

MHame
|somerization of &

Dehydration of B

|somerization of

|somerization of D

Bonding of Ebc and D

P ID Product
Path

P_Coeff

D Mame 5 D S path 5 Coeff
E.ab-0 Isamerization of & oa CELL/CYTOPLASHK
E.bc-0 Dehydration af B SE ACELL/CY TOPLASHM
E.cd-0 Isamerization of C S SCELLACHTORPLASM
E.de-0 Isamerization of O S0 SCELLACHTORPLASM
IEG-Ehc-D  Bonding of Ebc and D E.bc ACELL/CY TOPLASHM
SO ACELL/CY TOPLASHM
19 Reactor [SID S path S Coeff ]
ID S Path Substrate System Path
CYTOPLASM ATP Glc Substrate
Substrate
5_ID 5_path 5_Coeff _path
S fCELL/ACYTOPLASM 1 5B CELL/CYTOPLASM
SB fCELL/ACYTOPLASM 18 fCELL/CYTOPLASM
SC fCELL/ACYTOPLASM 15D fCELL/CYTOPLASM
50 fCELL/ACYTOPLASM 1 5E fCELL/CYTOPLASM
E.bc fCELL/ACYTOPLASM 1C.Ehc-D  SCELL/CYTOPLASM
50 fCELL/ACYTOPLASM 1
20 Reactor [PID P path P Coeff ]
ID P Path Product System
Product ADP G6P CYTOPLASM
Product

P_

150

150

F_C



S_path S Coeff P_ID F_path P_Coeff |C_ID___ |C_path
fCELL/CYTOPLASM 15E fCELL/CYTOPLASM 1 E.ab CELL/CYTOPLASM
fCELL/CYTOPLASM 15C fCELL/CYTOPLASM 1 E.bc fCELL/CYTOPLASM
fCELL/CYTOPLASM 15D fCELL/CYTOPLASM 1 E.cd fCELL/CYTOPLASM
fCELL/CYTOPLASM 15E fCELL/CYTOPLASM 1 E.de fCELL/CYTOPLASM
fCELL/CYTOPLASM 1 CEhc-D  ACELL/CYTOPLASM 1
fCELL/CYTOPLASM 1
21 Reactor [CID Cpath ]
CID Substarate Product Catalyst( )
ID C Path Catalyst System Path
Catalyst ID, Path ID, Path
5_Coeff  P_ID F_path P_Coeff C_ID Z_path |.f-‘-.rE| tag !.ﬂ.rg
IPLASM 1 5B fCELL/ACYTOPLASM 1 E.ab fCELL/CYTOPLASKM KmS
KmP
Kok
KR
IPLASM 15C fCELL/ACYTOPLASM 1 E.bc fCELL/CYTOPLASKM KmS
KmP
Kok
KR
IPLASM 15D fCELL/ACYTOPLASM 1 E.cd fCELL/CYTOPLASKM KmS
KmP
Kok
KR
IPLASM 1 5E fCELL/ACYTOPLASM 1 E.de fCELL/CYTOPLASKM KmS
Kok
IPLASM 1CEhc-D FCELL/CYTOPLASM 1 Keg
IPLASM 1
I Mame Jarm tang L.ﬂ-.rg_cuefr init_act
YOLUME Waolume index for environment  Walue 1.00E-015
YOLUME Yolume index for cytoplasm Yalue 1.00E-014
22 Reactor [Arg tag  Arg coeff ]
arg_tag Reactor
Reactor 2 Reactor
MichaelisUniUniReactor argtag  KcF, KmS
Reactor
ConstantParameterReactor( Reactor Value



Effector
Path

Bonding of Ebc and D

eri

Include
Include

arg_tag arg_coeff arg_coeff arg_tag
MichaelisUniUniReactor KcF,KmS
ConstantParameterReactor System
E-CELL2 System 1 init_ act
Reactor ConstantParameterReactor
Value
Substrate Product Reactor
Effector EID
Substance ID  E_Path Effector System
E Coeff Effector Reactor
Reactor
2.5 Include
Reactor RapidEguilibriumPReactor JCELLACYTOPLASM IEQ-Ebc-D
Type Filename
Include simple.er
23 Include
Include er
Include
er
(E-CELL2
Include
eri
Type,Filename Type [Include] Filename
“simple.er”
3.1
E-CELL2 System eri
TAB
ModelingLauncher
EXCEL
standard .txt

"C¥E-CELL2¥standard"
ModelingLauncher
]-[E-CELL2] -[ModelingLauncher]

3.2 erl

E-CELL2 System
Rule

eri
SpreadSheet

I-1

"File..."



"Choose..."

kg ECELL2 Tool Launcher =B
File Help
Spreadsheet file ; | | File...
ERfile: | || File...
ERifile : | || File...
Execute
.24 Modeling Launcher
"Execute" eri
GUI ControlPanel [File] [Load Rule] eri
E-CELL2 3
E-CELL2 System Substance Reactor
System
Reactor Substance E-CELL2 System
Reactor Reactor E-CELLZ2 System
E-CELL2 System E-CELL2 System

Reactor Reactor C++



Spread Sheet [Reactor Description (2t }—‘
ssder mlch rdltex
[Reactor Sonrce Codete, 1 | [Reactor Spec Sheer (1
exlexi campiie
|Intermediane Codeteriy | | Reactor Shared Object cay |

E-CELL

1 E-CELL2 System

E-CELL2 System

Reactor E-CELL2 System Reactor
Reactor Reactor Description (RD )
RD C++ E-CELL2 System (.dn1
RD LaTeX Reactor Spec Sheet
1.1 (Postern)
(Regular) (Postern) 2
Substance 2
React
Posten
2 1
velocity
(Float v) SetQuantity(Float Q)
""PReactor "' ""ABCPReactor""
1
1
1
1

GeneralRapidEquilibriumPReactor



2 Reactor Description

Reactor E-CELL2 System

Reactor

2.1 Reactor Description

RD

@CLASSNAME:
@BASECLASS:
@AUTHOR:

@EMAIL:

@DATE:

%VERSION:
@BRIEF_DESCRIPTION:

@CLASSNAME Reactor
@BASECLASS

FluxReactor @AUTHOR @EMAIL @DATE

CELL2System Reactor ,
Reactor 1

Reactor Spec Sheet

@DESCRIPTION:
@EQUATION:
%SUBSTANCE:
@NOTES:

@DESCRIPTION Reactor

@EQUATION Reactor LaTeX displaymath

1 $ $$
2. Y¥begin{displaymath} ¥end{displaymath}

RD

RD

Spec

CLASSNAME .rd

%VERSION E-
@BRIEF_DESCRIPTION
E-CELL2 System

displaymath



%SUBSTANCE Substance Substance  Substrate Product
Catalyst Effector 4
10
"Inf"
Substance Spec Sheet

%SUBSTANCE : Substrate, 1, 10 1 10

@NOTES Reactor
Reactor Source Code

« %PARAMETER:
%INCLUDE_FILE_H:
@PRIVATE:
@PROTECTED:
@PUBLIC:
%INCLUDE_FILE_C:
@INITIALIZE_FUNC:
@REACT FUNC:
@OPTION C;

%PARAMETER Reactor

"Int" "Float"' E-CELL System
CPU OS C++ "int" "float" Windows E-
CELL 2 "Int" 32 "Float"™ 80 JNI (Java
Native Interface) GUI 64 80

%INCLUDE_FILE_H (.h) include
< > mon

@PRIVATE @PROTECTED
@PuBLIC

%INCLUDE_FILE_C (.cpp) include
< > m o

FluxReactor.h Reactor.h Reactant.h RootSystem.h
E-CELL1 System Stepper.h E-CELL2
System FluxReactor.h 3
StandardHeaders.h

@OPTION_C .cpp

@INITIALIZE_FUNC



C++

@REACT_FUNC

1.
2.

FluxReactor
process()

KEYWORD

@CLASSNAME
@BASECLASS
@AUTHOR
@EMAIL

@DATE

%VERSION
@BRIEF DESCRIPTION
@DESCRIPTION
@EQUAION
%SUBSTANCE
%PARAMETER
@NOTES
%INCLUDE_FILE_H
@PRIVATE
@PROTECTED
@PUBLIC
%INCLUDE_FILE_ C
@INITIALIZE_FUNC
@REACT FUNC
@OPTION_FUNC

5.1

(*1)
(*2)Reactor

tex

c O o 0o O O O O O O o o

.Cpp

(*1)
(*1)
(*1)

©c O O O

process() (2)
Float

h

o , o

o , o

(*1)

(*1)

(*1)

o

S .
TEX
TEX :

: : o (*2)

o . 0 (2)
TEX

o

o C++

o C++

o C++
C++ o
C++ o
C++




N_A

>volume()

deltaT() ()->steppe9(5)_-(>:§(léll_t;T()) fsupers Sten;
numSubstrate() Substrate

numProduct() Product

numCatalyst() Catalyst

numEffector() Effector
substrate(i)->coefficient() i Substrate
substrate(i)->concentration() [ Substrate M
substrate(i)->quantity() [ Substrate
itj/glsl}rr:]i(;[(e)(i)»substance().supersystem()— i Substrate  System
product(i)->coefficient() [ Product
product(i)->concentration() [ Product (
product(i)->quantity() [ Product
E\r/c:)cljﬁéggasubstance().supersystem()— i Product  System
catalyst(i)->concentration() [ Catalyst (
catalyst(i)->quantity/() [ Catalyst
gsg?llj)ﬁ;((l))»substance().supersystem()— i Catalyst System
effector(i)->concentration() [ Effector M
effector(i)->quantity/() [ Effector
effector(i)->substance().supersystem() - i Effector System

5.2

2.2 Reactor Description

RD

\'

(KcFKp[S] - KerKs[PY)[E]

Ks[P] + Kp[S] + KsKp

MichaelisUniUniReversibleReactor

@CLASSNAME:MichaelisUniUniReversibleReactor

@BASECLASS: FluxReactor
@AUTHOR: Kouichi Takahashi
@EMAIL: shafi@sfc.keio.ac.jp




@DATE: 1999 2/22
%VERSION: ecs-v08, 0.1

@BRIEF_DESCRIPTION:Simple Henri-Michaelis-Menten UniUni Reversible kinetics.
@DESCRIPTION:Simple Henri-Michaelis-Menten UniUni Reversible Kinetics.
@EQUATION:$Sv=¥frac{(K_{cF} K_p [S]1-K_{cR} K_s[PDIEIHK_s[P]+K_p[S]+Ks Kp}$$

%SUBSTANCE:Substrate, 1, 1
%SUBSTANCE :Product, 1, 1

%SUBSTANCE:Catalyst, 1, 1
%SUBSTANCE :Effector, 0, O

%PARAMETER: Ks, Float, mol/l, Michaelis Constant of Substrate
%PARAMETER: Kp, Float, mol/l,Michaelis Constant of Product
%PARAMETER: KcF, Float, mol/l, Catalytic Constant (Forward)
%PARAMETER: KcR, Float, mol/I,Catalytic Constant (Reverse)

@OPRIVATE: Float Ksp;

@INITIALIZE_FUNC:

Ksp = Ks * Kp;

@REACT_FUNC:

Float S = substrate(0)->concentration();
Float P = product(0)->concentration();
Float E = catalyst(0)->quantity();

Float velocity = (KcF * Kp * S - KcR * Ks * P) *E / (Ks * P + Kp * S + Ksp);

process(velocity);
Ks Kp (Ks * Kp)
@PRIVATE Ksp @INITIALIZE_FUNC Ksp = Ks * Kp;
@REACT_FUNC Substrate S substrate(0)-
>concentration()

Float S=Substrate(0)->concentration();

P E

3 Reactor Source Code .cpp .h
DLL

RD E-CELL2 System Reactor
Reactor .rd
"Execute" DLL
6



FE3 ECELL2 Tool Launcher

File Help

=101 x|

RD file : File...
Execute
2 Modeling Launcher
4 E-CELLZ System
E-CELL2
Reactor (.dll
"ECELL2.BAT" "ECELL2BB.BAT" PATH DLLR DLLRB
dil
Reactor PATH
E-CELL2
5 E-CELL2 Project Reactor

Reactor Classname
ZeroReactor
MassActionReactor
MichaelisUniUniReactor

MichaelisUniUniReversibleReactor

RapidEquilibriumReactor
ConstantParameterReactor
OrderedUniBiReactor

OrderedBiUniReactor
OrderedBiBiReactor
PingPongBiReactor
PingPongBiBiReactor
RandomUniBiReactor
RandomBiUniReactor
RandomBiBiReactor
RapidEquilibriumReactor
IsoUniUniReactor
CatalyzedMassActionReactor
DecayReactor

Reversible/Irreversible Reaction

MichaelisMenten
MichaelisMenten

- X X0V XY XY O©®V XV OV — 0V XWXV O — O O — — —



GeneralRapidEquilibriumPReactor -
RapidEquilibriumPReactor -

5.3 Standard Reactor

e Standard Reactor (Adobe Portable Document Format(PDF)

PDF Lﬂ“’ﬁﬂl

6

1 Preference
1.1 Options

111 Behaviour settings

E%Preference

-Behawvior settings

vl Save spreadsheet files.

vl Save .er files.

[_| Translate immediatehy after editing spreadsheet file.
[_| Translate immediatehy after editing .er file.

[_] Translate immediatehy after editing .rd file.

~Other options

Output source extension: |CPP »

OK CANCEL

.1 Preference Options

Save spread sheet files.

er
Save .er files.

.er
er
Translate immediately after editing spread sheet file.

Translate immediately after editing .er file.

eri

eri



er £eri
o Translate immediately after editing .rd file.

rd DLL
*_er E-CELL2 *_eri
E-CELL2
4 E-CELL2
*.rd
5 E-CELL2
112 Other settings
e Output source extension
cpp C
* Windows cpp
1.2 Directories

& Preference k4

| Directories |
Programs
Perlinterpreter |C:IIE-CELLEILibIF'erIIEIin | Choose...
Borland's C++ Compiler : |C:IE-CELLEILthEICCSSIEIin | Choose...
ECELIZ——————————— — —
Model home |C:1E-CELL215tandard | Choose...
Comwersion programs : |C:LE-CELL2'LEIin1TDDLB | Choose...
oK CANCEL
.2 Preference Directories
121 Programs
o Perl interpreter
Perl
 Borland's Make
Borland C/C++ Compiler make . exe

/li>



122 E-CELL2

e Model
E-CELL2
standard
o Conversion programs
E-CELL2 BIN
TOOLS
2 New Model
Model
EGELL? Tool Launcher N =B
File Help
Model name |
Execute
.3 New Model Wizard
Model Name Execute
Template
Preference

3 Rule file

ER ERI



FE3 ECELL2 Tool Launcher

(Bl
File Help
Spreadsheet file ; | | File...
ERfile: | || File...
ERifile : | | | File...
Execute
4 Rule File Wizard
3.1
311 Spreadsheet file
File...
Preference
Model
e File...
File...
1. Choose...
2. Edit...
3. New...
3.1.2 er ER file
er File...
Preference Model
[ )
—.er-.eri er
Preference
Model .er
er - .eri

er



e File...

File...
1. Choose...
2. Edit...
3. New...
3.1.3 eri ERI file
eri
File...
Model
er Leri
Preference Model
e File...
File...
1. Choose...
3.2
321 er
er
1.
~.er - eri
2.
er —.eri er
3. er
O
. er —.eri
(er)

Preference



er

Model

Preference

3.2.2
eri
3.2.3
Execute

e Preference
~.er

e Preference
- eri

rd

er

—.er
Preference
er

Translate immediately after editing spread sheet
Translate immediately after editing .er file

Execute
eri

Preference Model
Save spread sheet file

Save .er file er
er

Reactors
C/C++ DLL

eri



EIZIZ:ELLE Tool Launcher =|0] =i
File Help
RD file : File...
Execute
.5 Reactors Wizard
41
411 rd RD file
rd File...
Preference
RD
.rd
RD .rd
o File...
File...
1. Choose...
2. Edit...
3. New...
.rd
4.2
421 rd
rd
Preference Model RD
Model RD
.rd
Preference Translate immediately after editing .rd file

Execute rd

Model

Model



422

Execute
Preference DLL
Makefile Makefile
Makefile
Makefile " DLLFILESR" DLL
Preference Output source extension
Il.hll
Preference DLL

3 Import

EIZIZ:ELLE Tool Launcher =10 x|
File Help
Model name : File...
Execute
.6 Import Wizard
51
5.1.1 Model name
Jjar
File... E-CELL2

e File...



5.2

521 jar Java Arcive file

jar

5.2.2

Execute

E-CELL2

6 Export

E-CELL2 E-CELL2

EGELL2 Tool Launcher o ] B3

File Help

Model name : File...

Execiute
.7 Export Wizard
6.1
6.1.1 Model name
File...

e File...

6.2



6.2.1

6.2.2

Execute

E-CELL2

2

7.1

er/.rd

(-Jar)



& [Mew File] (Spreadshest)

.8 Spreadsheet Editor

e Insert
o Delete

e Add

7.2



7.3

‘;’5;'1 [Mew File] (Text)
File

=100

.9 Text Editor




IO/

File

LU IS L] JLLIPL W L. 150 Lp]..].l].l&.'|J.IJ.I‘J'.J.|.II.IJ.|..I'|J.J.J.L,-J.U.I.I.IZ-]__IJ. o

[09:37:27] Input : zample.er =

[09:37:27] Output : zample.er.inc [Temporary file]

[09:37:27] >» Executing command [c:3E-CELLZLib%Perl\Bin\perl.exe C:V\E-CELLZZBIN'TOOLSY 1l

[09:37:27] Return walue: 0O

[09:37:27] «< finished.

[09:37:27] &Script : C:AE-CELLENEINATOOLSNcalcgty.pl

[09:37:27] Input : sample.er.inc

[09:37:27] Output : sample.er.inc.gty [Temporary file]

[09:37:27] >» Executing command [c:“E-CELLZYLib Perl\Ein\perl.exe C:HE—CELLEHBIHETDDLSHCE

[02:37:27] Return walue: 0 ;

[09:37:27] << finished.

[09:37:27] Deleted : sample.er.inc

[09:37:27] Command : C:A\E-CELLZAEBINYTOOLS\erZeriw.exe

[02:37:27] Input i Sample.er.inc. gty

[02:37:27] Output : sanple.eri

[09:37:27] »» Executing command [C:A\E-CELLEVBINYTOOLSNerZeriw.exe sample.er.ihc.dty > sal:

[09:37:27] Return walue: 0O

[09:37:27] «« finished.

[09:37:27] Deleted : sample.er.inc. gty

[09:37:27] Completed. 4
>

4 [ | v

.10 Message Viewer

& Meszzage

E-CELLZ2 {C) Tool Launcher 1998-2003 KEIO University,

Mitsui Knowledge Industry Co., Ltd. and JST

Version 1.1 $Date: 200310325 22:12:15 §

This is free software without any warranty, licensed under GPL.

For detail, please see hitp:/hioinformatics.org/project/ 2 group_id=49.

5]
Il

0K

.11 Version Infomation

E-CELL2 User's Manual

Last Update $Date: 2003/3/25 $.

Copyright: Keio University and Mitsui Knowledge Industry Co., Ltd. 2000-
2003




