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1. Introduction

The “Control Panel” is designed to assist the users to simulate directly from
CellDesigner controlling the amounts and parameters of the Species.

Calling directly SBML ODE Solver from CellDesigner, ControlPanel enables you to
specify the details of parameters, changing amount, conducting parameter search, and

interactive simulation with intuitive manner.
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Sample file used in this document:

This document uses a sample model “MAPK.xm]” provided with SBML ODE Solver.

This model has been slightly modified from a model obtained from http://sbml.org/models/.
It has been published in Kholodenko BN. Negative feedback and ultrasensitivity can
bring about oscillations in the mitogen-activated protein kinase cascades. Eur. J. Biochem.

267: 1583-1588 (2000).
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2. Quick Tutorial of Simulation

To run a basic simulation:
1. Open a file to simulate by CellDesigner.

2. Select "ControlPanel" from the "Simulation" menu of CellDesigner.
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By default, the simulation time end is set to 100 and

£ ControlPanel MAPK.xml
number of points to plot is 100. You can enter values into gz Edi Dete Simulstion

"End Time" and "Num.of Points" to change these values. J B e 5
Tirme =pan
End Time 100~
Mum. of Poirts 100~

SF'ECiESI Parametersl Change st
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To save an image of the simulation result:

You can save the graph image into five types of graphical file format:
BMP, JPEG, PNG, TIFF, and PNM file format: (".bmp", ".jpg", ".png", “.tif” and “.pnm”.)
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1. Select "Save Image" from the "File" menu.

The Image Config Dialog pops up.
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2. Select “Config” button to specify the graph items such as title, legend and plot

ranges.
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3. Select “Save Image” button, then select the file format and specify the file name for a

graph image.
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3. Change the Initial Quantities of Species and Parameter Values

It is possible to run the simulation with the values in "Species" and "Parameters" tabs
changed. The values changed in the "ControlPanel" are updated to the corresponding

values in the "CellDesigner" itself.

To change the parameters for "Species":
1. Click the "Species" tab.

[Epeciz|| parometers | Change smount | Parometer Scon | Interactive Sivistion | Resuls |

i | meme | Compartment | Guaniity Type| intial Guaniiy | Substance . |
I B Ll 0| a0.0
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Ml _P bk _F \ivel ol 100
MICH_PP Wick_FP \ivel ol 100
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MAFI PP MAFK PP Vel o 10,0

2. Change the initial values by clicking each blue cell for the values to be modified.

3. Click the "Execute" button to run the simulation with the new parameters.

To change the parameter values:
1. Click the "Parameters" tab.

Species | [Farametens]| change smount | Parometer Scan | Iferactive Sinvdation | Results |

Scope [ ] I Maime I ok | Liniz [ caonshant
jocat Readtio, M1 2500 true |
joc st Resctic, I ' ' 2,000 true
jocst Resctio. ' ' 1.000 Irue
joc st Reactic, b1 ' ' 10.000 true
jocst Resctio. W2 ' ' 0250 true
joc st Reactio, 2 ' 8.000 Irue
Joc st Resctic, k3 _ ' 0,025 Irue
joc st Reactio, 13 _ ' 15000 Irue
Joc st Resctic,, kd _ ' 0025 Irue
joc st Reactio. J5d _ 15000 Irue
joc st Reactio, WS _ | o750 Irue
joc st Rectio. 1455 _ | 15000 Irue
joc st Reactio, WE _ | o075 Irue
loc st Resctio. . HHE 15.000 true

2. Change the initial parameters by clicking each blue cell for the values to be
modified.

3. Click the "Execute" button to run the simulation with the new parameters.
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4.

Change Amount for Simulation

In order to simulate the time course of "Species" resulting from forced expression of a

gene/genes on a certain time, "ControlPanel" implements the "Change amount"

functionality. By this functionality you can run a simulation with the amount of

"Species" changed to a desired value on a specific time.

To run simulation changing the amount of Species at specific time:

1. Click the "Change amount" tab.
2. Check the "Change amount" checkbox.
3. Input the amount of "Species" corresponding to the time specified at the header of
the rows in the change amount matrix.
4. Click the “Execute” button.
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The change amount matrix can be edited by external software such as MS Excel by

exporting the matrix to a CSV file. The CSV file edited outside can be imported to

“ControlPanel”.
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To export and import the Change amount matrix:

1. Select "Export" from the "Data" menu.

2. Enter a file name and click the "Save" button.
(A CSYV file will be created with the specified file name.)

3. Open the CSV file using other software such as MS Excel, edit values, and save
them.

4. Select "Import" from the "Data" menu.
Select the file that you have just edited and click the "Open" button.

Span 100

Step 30

species/time point 0 a0 G0 g0
KKK, a0

Mk EE_P 10

08 280

kbl P 10 100
MEK_PP 10

FAPE 280

MARK_P 10

WMAPE_PP 10

e.g. an example of .CSV file exported from Control Panel.
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5. Parameter Scan

You can run simulations in a batch job to scan parameters. By setting the range and

interval of each parameter to scan, "ControlPanel" runs the simulation with each

parameter changing within the specified range with the value incremented by the

specified interval.

To scan parameters:

1.

AR

Click the "Parameter Scan" tab.

Check the "Scan parameter" checkbox.

Select the "Initial value" or "Parameter value" option.

Select the name of a parameter to change from the list.

Input values into "From", "To", and "Interval" for a parameter scan, which
correspond to the start value, the end value, and the interval respectively.

Click [Execute] button to start simulation scanning the specified parameters.

Species | Parometers | Chonge amount | Parameter Scan | interactive Simulation | Resuts |

Simulatior
[+ Scan parsmeter Hamea }.w(p; 3
% il value EEa | ':'il
" Parameter vakse o | 1f'i|
iterval I 1 il
e [, =]
Fom | 2]

o] =
Inlerval | 1i|

In case you check two "Scan parameter" checkboxes, you can scan two parameters. The

simulations are executed using the combination of the two parameters.
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To see the results of parameter scan:

1. When the message “The simulation was completed” is displayed,

Click the blinking "Result" tab.

2. Select the result you wish to see and click the "Show Graph" button.
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6. Interactive Simulation

"ControlPanel" allow you to see real-time results of simulations. You should use

"Interactive simulation" for this purpose.

To run interactive simulations:
1. Click the "Interactive Simulation" tab.
2. Select the "Initial value" or "Parameter value" option.
3. To change a parameter, slide each slider bar or input a value into a box on the right

side of the slider bar for the parameter.
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The minimum and maximum values of slider bar were automatically defined
based on the initial values of SBML. However, you can change the data range of

slider bars.
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To change the data range of slider bars:
1. Click the "Define Range" button.

2. Change the minimum and maximum values and click the "OK" button.

12
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7. Plot area

To highlight a plot and a node:

Click a cell of the "Species" column in the right panel

(the corresponding plot will be highlighted).

Click on a plot

(the corresponding table data on the right panel will be highlighted).

Cnrmnanm' ¥ Species [ Fumes [ Porsmeters [ Comportrerts

50

150

To change the graphs plot displayed in the plot area:

1. Check checkboxes in the "Visible" column in the right panel.

2.

The graphs plot of checked species is displayed.

4
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250
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To change the color of a plot:

1. Click a cell in the "Color" column on the right panel.
("Pick a color" dialog appears)

2. Select a color and click the "OK" button.

Search for Species:
To search for a specific "Species", enter a keyword into "species search" textbox located

on the lower right portion of "ContorolPanel", and click the "search" button.

14
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8. File l/O

The result of a simulation is stored in three types of file: the model to be used (SBML),
the parameters to be set (*.sim), and the simulation result (*.txt). The model (SBML)
has a one-to-one correspondence with the parameters (*.sim). For example, if you stored
the results of two simulations run by modell.xml and newmodel.xml into the "models"

directory, the contents of the directory will be:

[models]

fommmmemeeee- modell.xml (SBML)

T modell.sim (parameters setting for the model 1)

N DS [modell] (the result folder for the model 1)
PR resultl.txt (simulation result 1)
PR result2.txt (simulation result 2)
+

dbemccmomomses newmodel.xml (a new model)

I newmodel.sim (parameters setting for the new model)

R [newmodell (the result folder for the new model)
R resultl.txt (simulation result 1)
P result2.txt (simulation result 2)

To save a simulation result into files:
1. Select "Save As" from the "File" menu of “ControlPanel”.
2. Enter the file name for a simulation result and click the "save" button.

3. Then three types of file having extensions ".xml", ".sim", and ".txt" are created.

To open a result saved in files:

1. Select "Open" from the File menu of CellDesigner.

2. Select "SBML file" and click the "open" button.

3. The corresponding ".sim" file and result files are automatically imported, so you can

start the "ControlPanel" and see the result.
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