Instruction for CADLIVE Simulator
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1. Login
Following the installation of the CADLIVE Simulator, open
http://kurata01.bse.kyutech.ac.jp/TEST/Life/index.html on a PC browser to display the screen
shown in Fig. 1-1. Input the user name, subsequently his/her password to start up simulation.

If there is anything wrong with calculation and you want to kill your job, access the
site of http://kurata01.bse.kyutech.ac.jp/TEST/Life/kill, and push the kill simulator
button.
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2. User registration
Click the [User Admin] button under the left side of the screen to display the screen shown in Fig.
2-1. This operation is restricted to the persons who are registered as administrators. Registration

is carried out by inputting the user name, his/her password, and admin/user.
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Fig. 2-1Screen for registering users

The persons who have the admin account are able to delete any accounts and their data, but

ones with the user account are not able to access the other accounts.



3. DB maintenance
Click the [Database Maintenance] button, the screen transits as shown in Fig. 3-1
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Fig. 3-1 Database maintenance

Clicking the [Delete] button displays the lists of registered data (Users: their own data, Admin:
the data of all the accounts), as shown in Fig.3-2. Users are able to delete the data by clicking
the corresponding checkbox and by clicking the [Delete] button. Users save their data at their

convenient time during the process of simulation.

T CADLIVE Simulstor — Microesil Internet Frxploser

VD EED ETA HRUIANE v-D ANTH o

o - = 2] @ SOew e @aoF @ 2 L L ]

A1 by buteehae o/ TEST/Lite/!

DE maintanance m

Select Data to Delete
Gheck o checkbaiac) which you rant o delete ram the DI
il chck o ‘e bt

Delete
Tithe Auther Time Stamp e
[ MES(Full magaki 2004-03-05 1341 (9+(2
: mitsy  2004-03-02 (3 26.56+02
mitsy  2004-03-02 C 2 A8

mitsy  2004-02-18 1555:45+0%
mitsy  2004-02-18 15541 5+02
mitsy  2004-02-12 163722408
mitsy  2004-02-12 161531403
mitsy  2004=02=12 1614238
mitgy  2004=02=11 (2 2558+(8
mitsu  2004-02-11 02 £3.18+03
mitsy  2004-02-11 (211 50408
mitsy  2004=02=11 01:41 4202
magaki 2004=01 =28 07 4048+05
y  masaki 2004-01-24 (257
vasaki 2004-01-20 0316.34+02

EWTT o -
=1 AEE 2 .

73 hatnctiondoc - Mcr_ | 2] Cadive simulstorcoc_ | B WEDL 3 caDH - £ #1408

Fig. 3-2 Mathematical model data
Clicking the [Modify] button displays the list of the registered data as shown in Fig. 3-3, which

is similar to that as shown in Fig.3-2.
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Clicking the data title that users want to modify displays the new screen shown in Fig. 3-4,
where they edit their models. Clicking the [Save to DB] button registers the modified data on the

database. Notice that users have to learn the instruction of the simulator to edit their data

manually.
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Fig. 3-4 Editing mathematical model data



4. File interface
Clicking the [File Interface] button changes the upper region of the screen as shown in Fig. 4-1,

where users change their data between the database and their PC.

2 CADLIVE Simulater — Microsoft Internet Explorer

SrIME REE FRW BRIANE Y-MD ALIE -
Qre- © ¥ @ | Ons Seemon @0 @ - B-[)@

TELAD | &] http/ Akuratal bse kyutech.ac jp/ TEST/Life/inde: = KR

CADLIVE Thig is opening screen,
Simulator
naka

Simulator

Database
maintenance

File interface

~ Micr. | Bw WEB 2 CADLIVE Simulator -

Fig. 4-1File interface
Clicking the [Upload] button displays the screen (Fig. 4-2), where users are able to register
their data.
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On the other hand, clicking the [Download] button displays the list of the registered data, where

users see the content by clicking the data title and download it to their PC.
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5. Simulator
5.1 Start screen

Clicking the "Simulator" button changes the upper region of the screen as shown in Fig.5-1.
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Fig. 5-1Startup for simulator

5.2 Upload of data for regulator-reaction equations
On the startup screen (Fig. 5-1), clicking the [Regulator-reaction equations] button displays the
screen (Fig. 5-2), where users select the data file for regulator-reaction equations from their PC.

Users are required to click the buttons within the white screen, not to carelessly click the buttons

of the browser.
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Fig. 5-2 Select of regulator-reaction equation data file



5.3 Selection of conversion methods

Selecting an appropriate data file displays the screen (Fig. 5-3), where users choose the
conversion methods with respect to gene-protein layer and metabolic layer, respectively.
The conversion method can be selected out of the following methods:

Gene-Protein layer:

- CMA

- TPP_STEADYSTATE_1

- TPP_STEADYSTATE_2

- TPP_RAPID

Metabolic layer:

- GMA

- MM

- SAME_AS_GENE-PROTEIN
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Fig. 5-3 Selection of conversion methods

Following the selection of the conversion methods, clicking the [Confirm] button displays the

confirmation screen that is similar to Fig. 5-3.



5.4 Editing mathematical model
Clicking the [Submit] button on the confirmation screen (Fig. 5-3) parses the regulator-reaction
equations, converting them into the mathematical model according to the selected conversion

method. The resultant mathematical model is displayed on the screen (Fig. 5-4).
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Fig. 5-4 Mathematical models

This screen mainly has seven parts: the header, the definition of constant players, the definition
of variables, the definition of the employed parameter labels, the definition of kinetic parameters,
the definition of intermediate mathematical expressions, the definition of algebraic equations, and
the definition of differential equations.

Clicking the [Regulator-reaction egs.] button displays another window for showing
regulator-reaction equations. Clicking the [Parameter info.] button shows the parameter
information. The [Download] button enables users to download various data files to their local PC.
Clicking the [Confirm] button displays the confirmation screen. If there is no problem, click the

[Submit] button. The detailed instruction is referred in the documents regarding checkdae.



5.5 Selecting analysis types

Clicking the [Submit] button on the confirmation screen displays the screen (Fig.

users select the analytical type for a mathematical model.
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5-5), where

As "Analsys type", users can choose either “Dynamic” or “Steady-state”. “ Dynamic” simulates

the time evolution of the concentrations by calculating differential and algebraic equations, and

“Steady-state” calculates the concentrations at steady state by solving algebraic equations. The

checkbox of "Parameter survey" determines if the simulator surveys the parameter space.

Checking the checkbox of "Parallel calculation" carries out parallel calculation that employs the

Message Passing Interface (MPI). Notice that the checkbox of "Parallel calculation" cannot be

selected prior to checking the parameter survey.

The checkbox of "Use S-system”, which employs S-system differential equations, appears only

under the condition that the steady-state concentrations have been solved.
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5.6 Input for control data
Clicking the [Submit] button on the selection screen for analytical types displays the screen for
input of the control data (Fig. 5-6). Following data input, clicking the [Confirm] button shows the

confirmation screen. The detailed explanation is described elsewhere.
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Fig. 5-6 Set control data for simulation
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5.7 Input of parameters
Clicking the [Submit] button on the confirmation screen for setting control data for simulation
displays the new screen (Fig. 5-7-1), where users input the values for the kinetic parameters and

initial values. The detailed explanation is described elsewhere.
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Fig. 5-7-1 Setting parameters and initial values

The [Initial val.] button, which does not appear on the screen until the “Save for input” button is
carried out by the previous simulation, displays the final values of the time course data that have
been simulated. Those values are copied and pasted as the initial values on the file for setting
parameter and initial values. The initial values is required for solving the steady state
concentrations of the algebraic equations

Clicking the [Upload & merge File] displays the screen (Fig. 5-7-2). After clicking the

[Confirmation] button, clicking the [Submit] button transit to the confirmation screen.
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Fig. 5-7-2 Uploading data from a local PC

The parameter file that has been made according to the rules of the simulator is input in the box
of "FileName". Clicking the [Upload] button displays the previous screen (Fig. 5-7-1), where the
parameters are automatically input from the uploaded file. Checking the box of "Upload blank
only" does not update the existing parameters and initial values. Checking the box of "Upload all"
replaces all the data by those of the uploaded parameter file.
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5.8 Result indication
Clicking the [Submit] button on the confirmation screen starts simulation and displays the results
(Fig. 5-8).
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Fig. 5-8 Results

When the simulation is successfully completed, the results are shown on the screen, which
contains the log including the calculation time. The final runs of time evolution and steady-state
analysis are saved as the results, respectively. When simulation fails, the log is shown first,
subsequently displaying the input file.

The button of [Save for input] stores the concentrations at the final time or the steady state
concentrations, which can be used for the subsequent analysis of the time-evolution dynamics
and the steady state analysis, respectively. Notice the [Initial val.] button (Fig. 5-7-1).

Clicking the [Graph] button, which appears when the time-evolution of "dynamic" is simulated

successfully, opens the window that indicates the results.
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5.9 Database registration

The screen for indicating the results (Fig. 5-8) has the [Registration] button. Clicking the
[Registration] button shows the final confirmation screen that has also the button of [Registration].
Clicking it displays the screen for "Insert New Data from the Simulator" (Fig. 5-9). Following
inputting the title and comments, clicking the [Save to DB] button saves a series of simulation

data as a mathematical model in the database.

3 Insert New Data from the Simulator — Microsoft Internet Explorer

Insert New Data from the Simulator

Fill each fallowine text-area #ind click the ‘Save to DE' button.

Title(hax 64
Comment:
XhL: Crxnl version="1.0" encodinz="Shift_JI8"1> -~
<DBHathlode >
<MathStatus type="txt”>
Q--
cheni RESULT  TPP_RAPIDMM
-5
</Math3tatusy

<MathNCE type="xml”>
[

<Ixm| wersion="1.0" encoding="SHIFT_JIS" standalons"no”?>

<!DOCTYPE sanac PUBLIC "sanac” "sanac.did”>

Csanac>

<model name="NF3" modelInfo="">

<panel size="1800" magnification="100"/>

<list0fCompartments number0fConpartments="1"}>

<compartment name="cytoplasw” volume="" R="0" G="0" B="0">

<subCompartment id=*1" cat="circle” ex="-1" cy="-1" [=¥-1" h="-1" w="-1"/>

</compartment> v
< >

Fig. 5-9 Registration of data in database

5.10 Data download
The screen for results (Fig. 5-8) also has the [Download] button. Clicking it displays the download

screen (Fig. 5-10)

2} Download - Microsoft Internet Explorer

Download
Select a file which you want to download to your PG,
NFS

Wodel data file{DAE File)
Control data file

Parameter file
User func file
Flas e

Results File (Dyramic)

All above files (alltgz)

Fig. 5-10 Download

The data files that have been built are listed. The clicked files are downloaded to a local PC.
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5.11 Selecting a mathematical model

Clicking the [Math model data] button on the "Start" screen (Fig. 5-1) displays the screen

"Select Data to Simulate" (Fig. 5-11-1).

2 CADLIVE Simulator icrosoft Internet Explorer
Jrf e HRERE FTO BRCANGE w-LD ALTH)

Qre - ©  [¥] @ G| Ons Seemon @0 @ 2 2 - @

53 v Essn Uun >

T LAD! ] http:/Ahuratall bsekyutechac. jp/TEST/Life/inde:

TIIE Select Data to Simulate

A Click a title which you want to Simulate.
Simulator

Simulator
Title Auther Time Stamp L
Database MESCEuID masaki | 2004-03-05 13:41.08+08
maintenance SEQ-DEG-FB mitsu  2004-03-02 03:29:59+08
File interface SEQ-DEG-LON-FB mitsu 2004-03-02 02:32:43+08
SEQ-DEG mitsu 2004-02-18 15:05:48+08
SEQ mitsu  2004-02-1% 15.54:13+08
autogenouse_model mitsu  2004-02-12 16:37.22+08
Drak+FtsH mitsu  2004-02-12 16:15:31+08
Drak+FtsH mitsu 2004-02-12 16:14.23+08
Drak mitsu 2004-02-11 02:25:58+08
Dnak+FtsH mitsu 2004-02-11 02:23:13+08
Drak+FB mitsu  2004-02-11 02:11:58+08
Drak+FtsH+FE mitsu  2004-02-11 01:41:42+08
MFS (ChA-MID masaki | 2004-01-28 07:40:43+08
MES (TPP-MM=Steady  masaki 2004-01-24 02:57:14+08
R EMBRYD TPP_38 iwasaki 2004-01-23 03:16:34+08

simle_model mitsu 2004-01-21 14:36:34+08

@ 1Ua-dob
4?

Fig. 5-11-1 Selection of a mathematical model

Clicking the title displays the content of the data, as shown in Fig. 5-11-2.

2 CADLIVE Simulator icrosoft Internet Explorer
FME) REE  #n BRIAD@ W=D AP

R @R ) - & ° @

53 v Essn Uun >

OR-O K@K O

T LAD! ] http:/Ahuratall bsekyutechac. jp/TEST/Life/inde:

TIIE Select Data to Simulate

Click a title which you want to Simulate.
mulator

Simulator

Title Auther Time Stamp

Database MESCEuID masaki | 2004-03-05 13:41.08+08
maintenance SEQ-DEG-FB mitsu  2004-03-02 03:29:59+08
File interface SEQ-DEG-LON-FB mitsu 2004-03-02 02:32:43+08
SEQ-DEG mitsu 2004-02-18 15:05:48+08

SEQ mitsu  2004-02-1% 15.54:13+08

autogenouse_model mitsu  2004-02-12 16:37.22+08

Drak+FtsH mitsu  2004-02-12 16:15:31+08

Drak+FtsH mitsu 2004-02-12 16:14.23+08

Drak mitsu 2004-02-11 02:25:58+08

Dnak+FtsH mitsu 2004-02-11 02:23:13+08

Drak+FB mitsu  2004-02-11 02:11:58+08

Drak+FtsH+FE mitsu  2004-02-11 01:41:42+08

MFS (ChA-MID masaki | 2004-01-28 07:40:43+08

MES (TPP-MM=Steady  masaki 2004-01-24 02:57:14+08

EMBRYD TPP_38 iwasaki 2004-01-23 03:16:34+08

simle_model mitsu 2004-01-21 14:36:34+08

Fig. 5-11-2 Confirmation of a mathematical model

16

for



5.12 Selecting job (Mathematical model)
Clicking the [Go Simulator] button on the "Confirmation Data for Simulation" displays the new

screen (Fig. 5-12)

2 CADLIVE Simulater — Microsoft Internet Explorer
JrWE) REE FTW BRCAME Y- ALFH) I

Qre - ©  [¥] @ G| Ons Seemon @0 @ 2 2 - @

THLAD! ] httpe Aaratall bsekyutech ae jn/ TEST/Li

CADLIVE Select Job

. Thig mode| comes from chemical equation.
Simulator

user : kurata

Simulator

NFS2004_03_ver03
Database
maintenance

File interface Qo to [Edit Model Data]

Go 1o [Select Analysis Type]

Go to [Results]

RN

Fig. 5-12 Selection of a job

Fig. 5-12 shows three choices, when a mathematical model has been registered after the
simulation was completed. If simulation has not been completed, this screen indicates only the

above two choices.

Go to [Edit User Functions]. :jump DAE editing screen (Fig. 5-4)
Go to [Select Analysis Typel. ;jump Calculation method selection screen (Fig.5-5).
Go to [Results]. ;jump the result screen (Fig.5-8).
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5.13 Direct edition of mathematical equations

On the "Start" screen (Fig. 5-1), clicking the [Direct input] button displays the screen (Fig. 5-13).
Following the input of a title and comment, clicking the [Submit] button displays the screen for
indicating mathematical equations (Fig. 5-1), where the identification lines exist, but no data is
contained. Users can make mathematical equations according to the rules of the simulator, which
is described elsewhere (Commentary for PARSEDAE).

2 CADLIVE Simulater — Microsoft Internet Explorer

JrWE) REE FTW BRCAME Y- ALFH) o
Qre - ©  [¥] @ G| Ons Seemon @0 @ 2 2 L@
THELAD! | &) http/ fkuratall bee kyutech.ac jp/ TEST/ Life/inde: ; Bfca3 = KR

Start from PC file

Regulator-reaction equations

Input Model Data Directly

At first, input the title and comment of the model

user : kurata

Simulator

Database Title(Max 64
maintenance Comment:

File interface

Fig. 5-13 Direct input of a mathematical model

18



6. Graph visualization
6.1 Setting graph data
Clicking the [Graph] button displays the window of "Set Graph Data".

_iol x|
Set Graph Data I
print | Gloss | Select Case >>[Mo 1+ kodll] = Z000E+00 k2] = 1 000E+00 koxl3] = 2600E-01 7] _sslect
Circadian Clock by Kurata
Selected case = No. 1 : kx[1] = 2.000E+00 kx[2] = 1.000E+00 kx[31 = 2.500E-01
um  diff(¥) name |
0 == Mo Lahel Expression
W B . .
v[ 2] 2.459E-01  2.383E-01  3.09 =70 % (]
vl 8] 1.775E-01 5.837E-02  68.24 532
vl 4] 7.347E400  7.34BE+00 0.01 Dnak 2 |2 a1
y[ 5] 1.111E+04  1.55ZE+03  86.0% FisH
v[ 6] 3.613E+08  2.BD4ED  27.33 Pun 3 s (31
y[ 71 B.227EY03  5.307EH0Z  81.48 P
vl 8] 5.412E403  9.412E403 0.00 Fh 4 /a1
vl 8] 2.883E+01  2.BBSE+D]  7.4E  sT0:RN4P = =
y[ 101 8.781E-02  B.781E-02  0.00 s32:RNAP S I T ST
w[ 111  4.885E-02  1.B04E-02  67.28 D:RNAP
w[ 12]  1.322E408  1.281E+03  8.10 s32:Dnak
w[ 131 1.287E401  #.791E+00  71.01 s32:FisH submit |
y[ 141 1.580E401  3.409E+00 78,56 32:Dnak:FisH
w[ 15]  2.814E404  1.497E+04 48,83 Pun:Dnak
w[ 18]  2.073E-04  2.995E-05  86.03 s70:RNAP:Pz
y[ 171 5.877E+02  5.877E+02  0.00 s32:RNAP:Ph
y[ 18] 5.317E+00  1.174E+00  §4.61 sT0:RNAP:D
y[ 18] B.002E+01  8.002E+01  0.00 s32:RNAP:D
y[ 201 B.776E+01  1.883E+01  §7.23  TmRN&(RNAP)
y[ 211 5.015E+00  3.01BE+00  0.00 TRNAP
y[ 221 2.010E+08  2.010E+03  0.00 TnRNA(s70)
v[ 28] 1.002E+00  1.002E+00  0.00 Ts?0
v[ 24]  £.B80E+02  6.BS0E+0Z  0.00 TnRNA{s32)
y[ 26]  7.347E400  7.34BE+00  0.01 Tsd2
w[ 28]  8.4B4E401  3.881E+01  62.891 TmRNA{Dnak)
vl 271 1.018E402  3.816E+01  E1.54 TDnak — ||
w[ 28]  3.620E+04 2.B10E+04  27.890 TmRNA(FisH) ] =
r anml 1ondnrand A AAEFAn nioCA Tra -1 -
4 | _’l_l

Fig. 6-1 Setting graph data

Fig. 6-1 shows the results of the parameter surveys, where the pulldown menu is used for
selecting a case of the simulation. Selecting a case from this pulldown menu, clicking the [Select]
button turns the blue characters to the values for the selected case.

The right hand side of the screen defines the definition of data that will be plotted on a graph,
and can indicate five series of labels and expressions. As default, y1 — y5 and y[1] — y[5] are set
as labels and expressions, respectively. Empty labels and expressions are not allowed. The
variables y[i], calculation symbols +, -, X, /, parentheses (,), and time T are allowed to be used for

describing the mathematical expression. After setting them, click the [Submit] button.
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6.2 Set for graph display

Clicking the [Submit] button on the screen for setting graph data (Fig. 6-1) displays the screen
(Fig. 6-2), where the scaling factor and the regions of the X-axis and Y-axis are automatically
calculated based on the expression and the minimum/maximum values to visualize the five
time-evolution well. The left hand side of the lower screen shows the maximum and minimum
values, and the changing ratio provided by:

(Maximum - Minimum) / Max ([Maximum|, [Minimum|) X 100.

Users are able to change the labels, the scaling factors, and the color of the lines.

3 Set Graph Data - Microsoft Internet Explorer ;IEI 5'
Set Graph Data -
back | print | cloge | draw eraph | re-cale I
Circadian Clock by Kurata
Selected case : Mo 1 ke[t ] = 2.000E+00 kx[2] = 1 000E+00 kx[3] = 2 500E-01
| Lahel | Expression | Mgsdmum | MAinirmum | Scaling | Color |not draw =
[ 1] | 0112 01086 | 1000000 [beck <]|
[z 2] | 02450 | 02383 Toom0 [red =] I
= Ve | 01775 005637 | 100000 [ween =]|
= [v[4] | 7.347) 7.346 | o000 [oue =]| T
[5-vensyin o5l EeDsylial[113523.07919 126 |-27420.562657425 | T [maeerta =] | T
Title : |Oircadian Glock by Kurata
\ X \ Y
|Factor I 100 | 100000
|Ma><imum ‘l 1 ‘I 1.2
|Minimum ‘l [ ‘I -0.4
|Ticklncrement ‘l 0.1 ‘I 0.2
|Lehe| ‘lT\me ‘lCDncantration
|Unit ‘lsac ‘lmolfl
|Unit factor ‘l 1 ‘I 1 =
= |

Fig. 6-2 Setting graph data

Checking the checkbox of “not draw” omits its time evolution from the graph. Clicking some
checkboxes of “not draw” disables the [Draw graph] button, instead enables the [Rre-calc] button
to work. The button [Re-calc] recalculates the scaling factors and the regions for the X/Y-axises.
The table on the lower screen is set for the X/Y-axises. X indicates time, and Y the
concentrations of variables.

In the above example, the label of the X-axis is Time [x 100 sec], where the numerical label is
from 0 to 1.0 at the interval of 0.1. If users want to change the label: the numerical label is from 0
to 100 at the interval of 10, they set the scaling factor, the maximum and the tick increment as 1,
100, and 10, respectively. The X label becomes Time [sec]. The unit factor is the scaling factor
for unit. For example, the [msec] label is changed to the [sec] label by multiplying 0.001 as the
scaling factor.
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6.3 Graph display
Clicking the [Draw graph] button on the screen for setting a graph (Fig. 6-3) displays the results

of time-evolution data.

Cancantration [ed.d mel 71}

00 0.

NFS

W SANACHN

Fig. 6-3 Graph display

The [no legend] button omits the legends. The [Set details] button is able to change the color of

the graph and other graph expressions.

6.4 Details of graph

Clicking the [Set details] button displays the window (Fig.6-4). Users can change the style of the
graph by inputting the value in the boxes. The values of the graph size and the location of the
legends are determined by using pixel units. The location of the legend is determined by the
coordinate of the left and upper legend

reoill hilmnet Erplor,

Set Graph Details

Gt line type, et Sat colers(value 0-255).

Plot Type [ies =] 3 (¥ B
Paint Typalfor “lnepoints” or points ) [dancnd 3] Eachgrourd Pw e
Point Seffor “inepoints” or “points } B Mumbers FF Pk
Lin Wdth — Horizontal thin fne i75 i85 [is
Graph Szalwidth) oo -gds | T
Giraph Sialheight) fo Tick e F _F
Halizontal thin lined1,/0} — Tithe - F F
Lagand(1,/0) T Y=g labals FEF F

Legend X Positior{upper edge, awte® P
Legerd ' Position(right edge, sute? |

Fig. 6-4 Detailed setting for a graph
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