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A. What is CellDesigner™

CellDesigner is a process diagram editor for drawing gene -regulatory and biochemical networks.
Networks are drawn based on the process d iagram, with graphical notation . system proposed by
Kitano, and are stored using the Systems Biology Markup Language (SBML ), a standard for
representing models o f biochemical and gene -regulatory networks. Networks are able to link with
simulation and other analysis packages through  Systems Biology Workbench (SBW) .

CellDesigner = SBML + SBGN + Simulation + Databases Connections
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1. CellDesigner Major Features

Easy-to-understand graphical notation (SBGN compatible)
SBML-compliant

Built-in simulator (SBML ODE Solver, Copasi)

Integration with analysis tools and other simulators via SBW 2.x
Database connections

Intuitive user interface

Extensive description of Compartments, Species, Reactions, and Proteins
Export of images in PNG, SVG, JPG, and PDF formats

Support of Block Diagram (*Proto-type)

Plug-in development framework

1.1 New Features --- Version 4.4
CellDesigner 4.4.

A See also: http://celldesigner.org for detalils.

Major new features and changes in CellDesigner 4. 4 are as follows:
ChEBI support on Database menu
Plugin APIl: SBGN-ML export, run Simulation

Solver selection assistance
CellDesigner now checks a model before running a simulation.
Currently CellDesigner disables SOSIlib when:
1. a model contains "delay" csymbol (which will be DDE)
2. a model contains <functionDefinition>
3. a model contains <algebraicRule>
and disables COPASI when:
1. a model contains "Delay" csymbol.
The reason is shown in pop-up message of each radio button.

Installer update

., Linux 32bit and 64bit support

. Mac OSX (Marvericks) support
SABIO-RK API connection

A See also: Chapter 9.2.3 To import the reaction information from SABIO-RK database

Libraries update
SBGN-ML library

A See also: Chapter 13.4 Export to SBGN-ML file format
libSedML library

A Seealso:"To save simulation conhdRariaomet @rnthkolfyimoersphi
i n Running Cel | DesCogrterrol §uiPkaudeal.t i on wi t h

5

SimulationCore library
DBGET link update

Sample files update
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2. CellDesigner and SBML

SBML (Systems Biology Markup
Language) is a machine readable
format (XML) for representing
computational models in systems
biology. Over 100 software
packages now support SBML. Its
focus is to describe the systems of
biochemical reactions. Models can
also include compartments, events,
rules and constraints.

Compartment

CellD esigner can read/write in Species
SBML format with rich enhanced

functions stored as SBML annotations.

Reaction

Reactants: R

At ooy
CAPSIS MT0e X"
<spocio) neve “Sits
<D UN S
SedOEnades,
AEOLD0N NamW  108C8C_ 1 e
«LACE Laoctinds

Kinetic law" d:m';\fulani-\m'm.'xv‘.»
- . 5 AORume it
v SR 5N, paramerers) | N R @L’“N@ ‘ ot AU
S B0 e B T A'-
Reactant Product "d;;;;;’;;)“ XD
Biochemical reaction Hpce dabnaty
MEBOCiD Y
RRE 18 NN T
Products: £ SBML representation
¥ |
For details of SBML, please refer to http://sbml.org . website.
SBML format
<?xml version=061.006 €8n6c?2o>di ng=6UTF
<sbmlx ml ns=6http:// www. sbml.org/sbml/ | evelddld | evel
<model name=0ATitl ed>

<listOfCompartments>
<listOfSpecies>
</listOfSpecies>
</listOfCompartments>
</model>
</sbml>
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3. CellDesigner and Graphical Notation

CellDesigner suppo rts graphical notation and listing of the symbols based on proposal by Kitano
and adopting the most of SBGN (=Systeme Biology Graphical Notation) Process Diagram Level 1 .1
notations..

SBGN (Systems Biology Graphical Notati on) (http://sbgn.org ) is a graphical notation for
representing biological interactions, such as protein  -protein interactions and gene regulatory
networks. Current discussions on SBGN focus on three graphical notations: process diagram, entity
relationship diagram and activity flow. CellDesigner adopts the process diagram as its graphical
notation.

MKK_P — e
MK -// V\\ Wy
MEK_PP =
MAPK 1 l} ‘W) Dv\
R T} ) e (TS v . e )
MAPK_FP
MKKK o I¢ \
\\uoo(v Q“'” - —-:».wa' r:“ —‘W'J
Pure SBML without notation SBML with notation

CellDesigner Ver . 4.2 introduced new notation called 0dReduced Notationd The following notation s,
which can be connected with Species , have been added:
, Positive Influence
. Negative Influence
Reduced Stimulation
. Reduced Modulation
. Reduced Trigger
, Unknown Positive Influence
. Unknown Negative Influence

Unknown Reduced Stimulation

. Unknown Reduced Modulation -
. Unknown Reduced Trigger -
N
These notations can be connected with other Reduced =1
Notatio ns. [
ut }4——¥ >| |

Boolean logic gate can be connected with these notations.



http://sbgn.org/
http://sbml.org/

CellDesigner ™ Startup Guide

Reaction, Add reactant, and Add product

A Seealso: Appendix 1.1.9 Reduced Notation

Species

— residue binding
Thi1e region

Truncateq i[ Truncates
Protein | Protein |

®
®

€
Methylated
Unknown

Plasma Membrane

Species

Complex

Mofification Site

=L
T

, Mo e
Gene B

Complex

Complex(t,u,Ca2+)

Compartment

Compartment Square

( Compartmentoval )
N

A .

Compartment

are not allowed to conne ct with Reduced Notation .

Reactions

Standard Notation (Process Description Diagram)

catalysis

transport

inhibition

degradation

homodimer formation

unkonwn catalysis

bidirectional reaction

transcription

translation

(7 -

stimulation

add reactant

add product

heterodimer
association

Standard Notation (PD)

unknown inhibition @

moduateon @ o

trigger @

@ @ @ —@
= ©

<

=0

Reactions

Boolean Logic Gate

Reduced Notation

reduced modulation < n
reduced stimulation - n
reduced trigger S n

unknown negative influence

unknown positive influence E} ,,,,, >

unknown reduced stimulation

unknown reduced modulation

unknown reduced trigger

Phenotype

Reduced Notation

Style Variation Layer

(A F—t—(s] (A}—0—(s) ()=

And or Not
Boolean Logic Gate

Glyphs used in the graphical notation of CellDesigner

20 80 ®

Unknown

gradation o"
f

Layer Comment

0

>,

Style Layer Annotation

A Seealso: Appendix 1 Symbols and Expressions for details on CellDesigner graphical

notation
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B. Startup Guide

1. Installation and Startup

1.1 Operating Environment

111 OS

Windows (Vista or later) 32bit only
Mac OS X (10.6 or later) 32bit, 64bit
Linux with X Window System (Fedora Core 4 or later is recommended)

B

On Linux platform, due to the version of native libraries, Fedora Core 4 or later is recommended;
some problems will arise if you use other than these.

For 64bit Windows Users, CellDesigner supports 32 bit only. Plea se install CellDesigner onto 32 bit
mode.

1.1.2 Java

The current versi on of CellDesigner requires JRE (Java Runtime Environment ).

The installer for Windows and u includes JRE (Java Runtime Environment 1.6), so you do not have
to install Java before your installation.

On Mac OS X 10.6 or later, Java 1.6.0 or later is required

JRE is notincluded in  Mac OS X Mavericks , so CellDesigner will ask you to install JRE (or JDK) on
your system. Please follow the instruction from CellDesigner.

1.2 Install SBW and SBW Modules

If you are interested in time evolving simulation and analysis on biochemical networks, we
recommend you to install the Systems Biology Workbench (SBW) and SBW  -powered software before
you install CellDesigner.

Please check http://sys -bio.org/. and download the software from Software Downloadsection.

To install SBW and SBW -powered software, follow their installation instructions.

If you would like to use CellDesigner alone right now, you can postpone this step until you need
simulation and/or analysis.

A Note: For details on SBW information, go to
http://sys-bio.org/research/sbwintro.htm

1.3 Install CellDesigner

The current release is distributed in archived installer package for each operating system.

Windows: CellDesigner - 44- windows - installer.exe
Mac OS X: CellDesigner - 4. 4-osx - inst aller. dmg
Linux: CellDesigner - 4. 4-linux - installer.bin

While J2RE is required for CellDesigner to run, the installers include it. Therefore, you do not need
to download or install J2RE.

1.3.1 Windows
11
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1.

2.
1.3.2

N

1.3.3

=

A

Double click CellDesigner - 44- windows - installer.exe
The insta ller window should open, and follow the message therein.
Follow the instruction of the installer.

Mac OS X

Double click CellDes igner - 4. 4- osx - installer.dmg

The .dmg file should automatically be mounted and a Finder window should open in which
CellDesigner -4.4-osx-installer exists.

Then double click it

The installer window should open, and follow the message therein.

Linux

Open a shell and, cd to the directory where you downloaded the installer.

At the prompt, type,
% chmod u+x CellDesigner -4. 4-linux -instal ler. run
% ./CellDesigner -4. 4-linux - installer. run

The installer window should open, and follow the message therein.

Note: In case you have installed SBW 2.7.6 or later, and you encounter an error while installing CellDesigner,
there might be a possibility that the C++ Broker is up which prevents CellDesigner to start. Please try to kill the
broker using the Task Manager, or restart your system before you resume the CellDesigner installation.

1.4 Installed File Images

After installation is finished, you would see  the following directories/files in the installation
directory ( /CellDesigner 4. 4 by default).

+00README..txt
I

+CellDesigner4. 4.exe executable application module (* Windows only )
+CellDesigner4. 4.sh executable application module (* Linux only )
+CellDesig ner4. 4 executable application module (* Mac OS X only )
I+/documents

| +ControlPanel4 4.pdf quick tutorial for control panel

| +PluginTutorial4 3.pdf quick tutorial for plug in

| + StartupGuide4 4.pdf this document

| +/plugin

| +index.html Plug -in APl docu ment

I+/exe<:

| +autolayout_yobf.jar

| +celldesigner.jar library for CellDesigner application

| +yObf.jar

I

+/jre (1. 6)  *(Windows, Linux only)
I

+/lib

| +ant - schematron.jar

| +avalon - framework -4.1.4.jar

| +axis.jar

| +batik.jar

| +browserlauncher.jar

| +collections - generic - 4.01.jar

| +Commons - discovery - 0.2.jar
| +commons -io - 1.4.jar

| +commons - logging - 1.0.4.jar
| +commons - math - 2.2.jar

| +concurrent.jar

12
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| +copasi.jar

| +copasi_gui.jar

| + customizer.jar

| +freehep - export -2.0.3.jar

| +freehep - graphics2d -2.0. jar
| +freehep - graphicsio - 2.0.jar
| +freehep - graphicsio - ps-2.0.jar
| +freehep -io -2.0.1jar

| +freehep - swing - 2.0.2.jar

| +freehep - util -2.0.1jar

| +ticudj_3_4,jar

| +iri.jar

| +itext - 1.4.6.jar

| +jai_codec.jar

| +jai_core.jar

| +Jakarta - oro.jar

| + jaxen -1.1. 1jar

| +jaxrpc.jar

| +jcommon -1.0.0 - pre2.jar

| + jdom - contrib.jar

| +jdom.jar

| +tjena.jar

| +tjersey  -client -1.2.jar

| tjersey  -core - 1.2.jar

| +jeuclid -2.0.jar

| +jfreechart -1.0.0 -pre2jar

| +jlibsedml.jar

| + jmathml.jar

| +Imf.jar

| +jsbml -1.0 -incl -libs .jar

| +jsr311 - api - 1.0.jar

| +Hjunit -4, 8.jar

| +log4j -1.2.12jar

| +m ediaplayer. jar

| + miglayout - 4.0 - swing.jar

| +mlibwr apper_jai.jar

| +tMRJAdapter.jar

| +multiplayer.jar

| topenide - lookup -1.9 - patched - 1.0.jar
| +org.sbgn.jar

| +pantherConverter.jar

| +poi - 3.0 -rc 4- 20070503.jar

| +quaqua - filechooser - only.jar
| +saaj.jar

| +sabiows.jar

| +SBGN.xsd

| + sbgn_pd.sch

| +sbmlj.jar

| +SBWCore.jar

| + SimulationCoreLibrary v1. 4 slim.jar
| +SOSlib.jar

| + UlmGraph.jar

| +wsdl4j - 1. 5.1 jar

| +xerceslmpl.jar

| +xml - apis.jar

|+ xom 1.2.1.jar

+CellDesigner4. 4.ico *(Windows only)
+bzip2.dll *(Windows only)
+Copasi Java .dll *(Windows only)

13



CellDesigner ™ Startup Guide

+libexpat.dll *(Windows only)
+libsbml.dll *(Windows only)

+sbmlj.dll *(Windows only)
+SOSlibJava.dll *(Windows only)

+zlib.dll *(Windows onl y)

I

+libbz2.s0.1 *(Linux only)
+libCopasijava . SO *(Linux only)
+libexpat.so.1 *(Linux only)

+libsbml.so *(Linux only)

+libsbmlj.so *(Linux only)
+libSOSlibJava.so *(Linux only)

+libz.s0.1 *(Linux only)

I

+libbz2.1.0.dylib *(Mac OS X only)
+libCopasiJ ava. jnilib *(Mac OS X only)
+libexpat.1.dylib *(Mac OS X only)
+libquaqua 64 .jnilib *(Mac OS X only)
+libsbml.dylib *(Mac OS X only)
+libsbmlj.jnilib *(Mac OS X only)
+libSOSlibJava.jnilib *(Mac OS X only)
+libz.1.dylb *(Mac OS X only)
I+/Iicenses

| +/celldesigner

| +license.txt

| +/libraries

| + axis.LICENSE.txt

| +batik.LICENSE.txt

| +batik.NOTICE.txt

| +FreeHEP.LGPL.txt

| +FreeHEP.LICENSE.txt
| +itext - MR.. LICENSE.txt
| +jai.LICENSE.txt

| +jfreechart.LICENSE.txt
| +libsbml.LICENSE Ixt
| +mrjadapter.LICENSE.txt
| +quaqua.LICENSE.html
| +xerces.LICENSE.txt

| +xercesimpl.LICENSE.txt
| +xercesimpl.NOTICE.txt

| +xml - apis.LICENSE - SAX.html

| +xml - apis.LICENSE.DOM - documentation.html
| +xml - apis.LICENSE.DOM - software.html

|  +xml - apis.LICENSE.txt

| +xml - apis.NOTICE.txt

I
I
I
I

+yfiles - 3rdPartyLicenses.html

+yfiles - GeneralLicenseTerms.html

+yfiles - GeneralTermsandConditions.html
+/Microsoft.VC80.CRT *(Windows only)

| +Microsoft.VC80.CRT.manifest

| +msvem80.dlI

| +msvcp8 0.dll

| +msvcr80.dll

I

+/patches *(Mac OS X only)
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| + fixJavaApplicationStub.sh
I

+/plugin compiled plugin jar files are added in this directory
| +MappingArrayMass_plugin.jar
I

+/samples

| +components4  4.xml sample for various components

| +database 44.xml sample for database connections

| +M - Phase.xml sample for model editing

| +M - Phase2.xml sample for model editing

| +Macros.xml sample for macros

| +MAPK .xml sample for simulation provided by SBML ODE Solver
| +tMAPK4 2.xml sample for simulation provi ded by SBML ODE Solver
| +SBGNRefCard.xml

| +sim1.xml

| +sim2.xml

| +unitOfinformation.xml sample for unit of information

| +/nbt sample files used in Nature Biotech paper by Kitano

| +/notation sample files for notation

| +/plugin sample source and jar fi les for plugin

| +/sbmi samples from SBML specifications

+ mmictop2_0.xsl

+uninstall.exe *(Windows only)
+uninstall *(Linux only)
+Uninstaller *(Mac OS X only)
+Uninstall CellDesigner4. 4 *(Windows, Linux only)
+uninstall.dat *(Windows, Linux only )

1.5 Startup CellDesigner

151 Windows

1. Double click the s hortcut icon for CellDesigner4. 4 3 in your desktop.
2. Ordouble click cCellDesigner4. 4. exe in the directory where you chose to install
(C:/Program Files/CellDesigner4. 4 by default).

1.5.2 Mac OS X

1. Double click the C ellDesigner4. 4 icon &3 in the folder you chose to install

(/Application/CellDesigner4. 4 by default).
153 Linux
1. On ashell, type ./frunCellDesigner4. 4 in your home directory.

2. Ortype ./runCellDesigner4. 4 after changing to the directory where you chose to install
(CellDesigner4. 4 in your home directory by default).
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1.6 CellDesigner User Interface and Navigation

CellDesigner consists of Menu, Toolbar, and the five areas as shown below

’_’ECcllbemzncr @@@

fids Eda Component View [atsbase Layout Phein Preference Hebp Menu
BeeEd 2 cBWHET ¢ BN Rl ZJENSARED
L _ . Toolbars
BO ra L9 = | |y « © Pk L D Dok IV 100 0T 20 ) B0 19 0 NI N
3 Model ‘ { ’
® Compartments
® Species
® Reactions
Draw Area
Tree Area
< < 0’:0'.2 ﬂf MIRIAM
class ) name
Layer Area
List Area Notes Area
$o= kit
Draw Area: To draw a model
List Area: To display and edit the list of the components, functions of a model
Notes Area: To display and edit the notes of the component
Tree Area: To display all the list of the components in the tree structure.
Layer Area To display all the layers of the model.

1.6.1 To change the size of each Area

=

The size of the areas can be changed by dragging the borderlines.
2. To maximize the area, click the triangle icons on the borders.
(See the orange circles in the above screen.)

1.6.2 To change the position of List and Notes Areas

1. To switch the display position of the List and Notes Areas,
select View - List menu, then select Right or Down.

1.6.3 To customize Toolbar

=

Each group of the icons can be detached from the Toolbar.
2. It can also be moved to the side (left or right) or the bottom of the main window by dragging
the handle.

1.6.4 To show / hide Toolbar

1. Seledt View 6 Change Toolbar Visible menu, then select the toolbar component you want to
show/hide.
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2. Quick Tutorial of Model Building

This section is for beginners, and describes how to edit a model with CellDesigner in br ief.

A s ampl P hfaisle e xsais&d in this tutorial since this model contains most of the essential
CellDesigner's expressions of biochemical networks.

2.1 Open a Sample Model

1. Select File - Open in the Menu to open M Phase.xml inthe Gamples 6 di rector y.

2. A graphical network model is disEIazed on the Draw Area.

0 Gt \we [plbe jamt Pt fign gt §58 S
Al < - -~ i

- ye= Oy v b samL | i ‘K0 (- 1-]

“RAnAGACERLd "

3. Inthe Menu, select File 8S av e taspénthe Save dialog.
4. Inthe File name text box, enter a new name, e.g. O\ Phase_Testxml O .
5. Click Save.
6. Drag the borders (left or right) of the Draw Areato  change the area size.
Species || Pro
2.2 Zoom

1. You can change the zoom view of the model by clicking the following icons.

VR B0 = SRR 2

2.3 Select a Component

A component is a general term for a Species (including a Complex), a Reaction, or a Compartment .
Thus, any shape you see on the Dra w Area ---a rectangle, an oval, or a line segment ---is a
component.

231 To select a Component

1. Confirm that Select Mode icon is highlighted. If not, click the arrow icon.
[T

2. Select a component in the Draw Area. For instance, select the green square -shaped
component labeled CAK6 which you will find in the upper
This shape indicates that the component is a Protein.

17
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=)

3. Observe that thAe green square, a Protein, and also the linked line, called a Reaction, are
highlighted.

2.4 Move / Delete a Component

1. Select a Species (e.g. a Protein) and drag it to see the linked Reactions follow as the Species
moves.

2. Delete the Species by the Delete key, and see the linked Reactions are deleted as well.

3. To undo the deletion, select Edit 6 Undo in the Menu bar.

2.5Undo / Redo

You can oundo" thecgrzayviamuws ad ctoi omrs doyirl aYfbefeme t he
saving the model.

A For Mac OS X, use Commandkey instead of Ctrl  key.
25.1 To undo or redo the previous action

1. Undo by Citrl -Z.
2. Redo by Ctrl -Y.

2.6 Change the Size of a component

1. When you select a Species or a Reaction, you will find small squares on it. These are the
handles to change their size or to bend the line of the Reaction.
2. Select one of the small squares and drag it.

2.7 Compartment
The shape with a th ick (and yellow by default) border line is called a  Compartment .

A Compartment is a container for other components and can also hold other Compartments in it. A
Compartment represents a generic bounded container, such as a cell or an intracellular

compartm ent. T he change in its size and shape only affects its appearance on canvas , and has no
effect on semantics of biochemical and gene networks.

2.7.1 To put components in a Compartment

1. To select a Compartment, click on its border line.

-

See the edge of the border line is turned into magenta and the Species inside are shadowed.
3. A Compartment can hold Species and other Compartments inside.
4. Drag the Compartment, and confirm that the Species inside follow it.

N

2.7.2  To change the shape of a Compartment

Select a Compartment.

In the Menu, select Component d Change to OVAL .
Observe the shape has changed to an oval.

Select the Compartment again.

PwbdpE
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5. Inthe Menu, select Component 6 Change to SQUARE and observe the shape has changed
to a square.

2.7.3  To change the position of the Compartment name
1. Find the Compartment name which is initially located at the bottom of the Compartment.

A Note: Inthe M Phase_Testxml s ampl e model, you wil!/| find cel |

2. Select the Compartment name, drag and drop it wherever you want.

2.8 Species and Reactions

A Species represents, for example, a ¥
protein or some other molecule in a Graphic Notation Space

biochemical network, or a gene in a gene
regulatory network. Species

A Reaction represents a state transition of
the connected Species such as a
biochemical reaction, an int eraction
between proteins, and a regulatory Process Node
relation between genes.

Reaction

The biochemical and genetic meanings of

Speciesand Reactions are distinguished y Compartment ¢
by their symbols. The list of all symbols
that can be drawn using CellDesigner and Symhbolic Process Expression of the CellDesigner

their meanings are descri bed in
A p p e n 8ymbols &nd Expressions .

2.8.1 To change the symbol of a Species
If you double click a Species or a Reaction, a dialog box will appear to alter its properties.

1. Double click a Species, for e x a mp | e @ thén@aA IChange identity of the species dialog
box will be displayed.

I Choren wienty ¢t the stecies

SE .
WENG TYPE

?

SMPLE MOLECIAE
OFLIS

I R
2. Change the value in the class drop-down menu. You can switch from Protein to Gene, RNA,
lon, etc., and vice versa.
3. If necessary, enter a name the name text box.
4. Click Apply button and see the shape has been changed.

19
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2.8.2

1. Double click a Reaction.

To change the symbols of Reactions

PO STOOe

Yane
Twe STATE TRANSITION v
il ENO'WH TRANGITION OMITTED
UNCNO W TRANGSITION
TRANSCIGPTION
THANGLATION

TRANZPORT

2. Change values in the dialog box, and see what have been changed after clicking OK button.

2.9 Activate a Species

291
1.
2.
3.

A

A

To activate a Species

Select a Spedes.

Type Gadon keyboard.

Or, select Component 9 Set Active in the Menu.
See the Species is wrapped by a dashed line.

Note: The dashed line has a somewhat ambiguous meaning, indicating only that the Species is active
without referring to its targets.

See also: Appendix 1.1 Basic Symbols

2.10 Close a Model

2.10.1 To close afile without saving any changes.
1. Select File 6 Close.

2.11 Create a New Model

2111
1.

2.
3.
A
A

To create a New Model

Select File - New menu or press Ctrl -N.

The New Document dialog will disp lay.

Specify Name, Width , and Height of a new model.
Click OK.

Note: For Mac OS X, use Command key instead of Ctrl key.

Note: The Nameyou specify here will be not only the file name but the model id in the xml file when you select
File Savein the Menu. Therefore, the Nameneeds to conform to SBML convention.

e. g. I f you specify wilbbnegdmele.xmh e, inevhich gnodel id=fsample"n a mis
written.

However, if you select File Save A in the Menu, you can give a file name different from the model id in the
xml file.

e.g.lfyousaveas s apnt e , t h evill b €sare plewxanm e but the model id is still <model
id="sample"> . See the file name has a space in it but the model id does not.

Note: Naming Convention
The model id only accepts the Type Sid defined in SBML specification as follows:

letter :: = a .. z , A .. Z

di git o= o .. 9

idChar ::= letter | digit |

SId ::= ( letter | ) idChar*

See also: Systems Biology Markup Language (SBML) Level 2: Structures and Facilities for
Model Definitions
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2.12 Create a New Compartment, Species and Reactions

If you want to create a new Species, Reaction, or Compartment, use icons on the tool bar.

A
2121

1.

2122

2123

> > >

2124

2.125

N

See also: Appendix 1 Symbols and Expressions
To create a new Compartment

Select an icon from the Compartment tool bar (as shown below).
B rfa “Z=1| | =«
Place your cursor anywhere on the Draw Area to make a Compartment of your favorite
size.
In the Property of compartment dialog, specify its Name and Size.

Note: The size may be a volume (if the compartment is a three-dimensional one), or it may be an area (if the
compartment is two-dimensional), or a length (if the compartment is one-dimensional).

See also: Systems Biology Markup Language (SBML) Level 2: Structures and Facilities for
Model Definitions, 4.7 Compartments

To create a new Species

Click and select an icon from the Species tool bar (as shown below).
Click anywhere on the Draw Area where you want to place the new Species.
OMMagoos o 0 SO e (D) ¢

To create a new Reaction

Click on an ico n from the Reaction tool bar (as shown below).
i e LRI S g S AR |L o J_ i ‘lv él QL @/\@YWE‘I For the detail of

each icon, see the following sections.

See also: Appendix 1.1.6 Reaction (State Transitions and others)
See also: Appendix 1.1.7 Reaction (Modifications)
See also: Appendix 1.1.8 Reaction (Logical Operations)

To create a new Reaction - State Transition <One to One type>

On the Reaction Toolbar, click one of the fo llowing icons. (from left to right)

— ek - -

-State Transition

-Known Transition Omitted

-Unknown Transition

-Transcription

-Translation

-Transport

Click a Species as the start -point.

Click another Species as the end -point, and see a Reaction line has been drawn.

To create a new Reaction - State Transition <Two to One type>

On the Reaction Toolbar,

B st tE e Lo 6 LGN

click the following icon.

o

-Heterodimer Association
Click a Species and then another for start -points.
Click a Species for an end -point, and see a merged Reaction li ne is drawn.
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2.12.6 To create a new Reaction - State Transition < One to Two type >

1. On Reaction tool bar,

e L et SR S S G G
click one of the following icons.
<4
-Dissociation
-Truncation
2. Click a Species for a start -point.
3. Click a Species and then another for end -points, and see a forked Reaction line is drawn.

2.12.7 To create a new Reaction - Add Reactant

1. On Reaction tool bar,

B st tE e Lo 6 LGN

click the Add Reactant icon.

2. Click a Species to start at.

3. Place the cursor on a Reaction and find a blue point.
4. Click on it, and see a Reaction line is dra wn.
8

To create a new Reaction - Add Product

On Reaction tool bar,

o e i e e L N

click the Add Product icon.

2. Place the cursor on a Reaction and find a blue point.
3. Click onit.
A D oD
T\‘ v
‘ v
' ' T—<o  w

4. Click a Species to end at, and see a Reaction line is drawn.
2.12.9 To create a new Reaction - Modification

1. On the Reaction Toolbar, click one of the following icons,

S N A A
-Catalysis

-Unknown Catalysis
-Inhibition

-Unknown Inhibition

-Physical Stimulation

-Modulation

-Trigger

Click a Species for a start -point.

3. Click a square ( gprocess noded) on a Reaction for an end -point, and see a Reaction line is
drawn.

N
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ss

Reaction
Species Modification
Reaction Process Node
tate Transition

CellDesigner Reaction and Process Nodes
A Note:You can connect Modification arc to Species Phenoty
2.12.10 To create a Homodimer/ degradation / tag

There are some icons with actions not mentioned above. Try the followings after selec ting the icons
and see what happens.

1. To create a Homodimer Formation, click the Homodimer Formation icon = , then click a
target Species.

2. To create a Degradation, click the Degradation icon _"i', then click a target Species..
3. To create a Tag, click the Auto Cr eate Tag icon D, then click a target Species.
2.12.11 To create a Boolean logic gates

1. Draw two Species and connect them with a Reaction (State Transition).
:

2. Or equivalently, on the Toolbar, select the State Transition macro icon
and then click anywhere on the Dr aw Area.

Draw two more Species.

On the tool bar, click one of the icons below.

CLORU) Select the two Species painted last.

5. Thenclickasquare(pr ocess noded) on t [ ,;J
Transition), and see a Reaction line is drawn.

(9, kw8

A w

(State

@’/IT:; ]
2.12.12 To create a new Reaction i Reduced Notation (New to Ver.4.2)

1. The Reduced Notation Toolbar is hidden as default. S
To show the toolbar, select View 8 Change Toolbar
Visible menu to set it vi sible.

2. On the Reduced Notation Toolbar, click one of the
following icons,

e e TS PTG T

A See also: Appendix 1.1.8 Reaction (Logical Operations)

Positive Influence )
Negative Influence oo QDT ¥
Reduced Stimulation
Reduced Modulation

Reduced Trigger

Unknown Positive Influence : G

Unknown Negative Influence

Unknown Reduced Stimulation

Unkno wn Reduced Modulation I

Unknown Reduced Trigger mraiest sk [} -~ of
3. Click a Species for a start -point. by it vt G-~ 5 0
4. Click another Species. st v fL<+ 05
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2.12.13 To create a new Reaction i Reaction on Reaction Reduced Notation

These notations can be connected with other

Notatio ns.

Reduced

1. On the Reduced Nota tion Toolbar, click one of
the following icons,

e e [ = S IPPPPR [ A o et

2.
3.

4. Click the point where it pops up.

Positive Influence

Negative Influence
Reduced Stimulation
Reduced Modulation
Reduced Trigger

Unknown Positive Influence

Unknown Negative Influence
Unknown Reduced Stimulation
Unknown Reduced Modulation

Unkn own Reduced Trigger

Click a Species for a start -point.
When you float over the center of another Reduced Notation,asquare( o r oces s

up.

1

It il
i
N

u

2.12.14 To use Boolean Logic gate with Reduced Notation Reaction

Boolean logic gate can be connected with these notations.

A

nodeod)

Note: A Reduced Notation cannot be connected to a standard Reaction, such as a State Transition. The
reverse is also true, a standard Reaction cannot be connected to a Reduced Notation.

2.13 Create a Complex

2.13.1 To create a Complex

1.

N

Click the Complex icon on the Toolbar.

O o ) g o o e N e S 0 e Y

=@

Move the cursor onto the Draw Area and click the left mouse button to place a Complex.
In the Name of the species dialog box, enter a name of your choice. The name can be a
simple name as well as a | ong nhame which includes the names of the species contained in

the Complex,e.g. ®Compl ex ( Protei nA,

Protei

n B,

To place Species in the Complex, just drag and drop them into the Complex.

L9 -

\

-

' ™\ r ™
Protein A Frotein A
Protein B ] ‘ Protein B | Protein B |
Protein C Protein G
Complex X Complex ¥ Complex X

\

.
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2.13.2 To modify the Species within a Complex

You can modify th e individual Species inside a Complex box at any time. For example, you can add a
residue, change the residue status, or change the name or the class of the Species.

A

A See also: 5 Species---Protein, Gene, RNA and asRNA

2.14 Complexes and Reactions

Note: The Notes information of the individual Species will be maintained even though you move the Species
in and out of the complex box.

A Reaction can be connected to a Complex or to an individual Species/Reac tion inside the Complex.
Thus, you can distinguish if the activation is initiated by the Complex, or by an individual Species
inside the Complex.

2141

1
2.
3.
4

A

A

S

Protain A

key

Protain D

Select a Complex and type oC 6
Type the &C 6
Type the &C 6
You can do the same steps as above by selecting Component - Change Complex View menu.

| Protein B

Protein C

r—

p
[ Protain D

Complex X

TF1

ENe A

folder.

Complex_Gene_A

components4 .xml

in /samples

Complexfiu,Cal®)

a normal Complex

t o

again

To change the appearance of a Complex

mak e

to get

t compact
k e y todavatherborder line invisible. (no border)

back

t o

Protein D

ocompact 6

"""""" TF1
c Emplex_Gene:
Lo : Gene A
Compact Mo barder

a compacted

Complex

q 3
Cpding Region Regulatory Region
Gene B

t he

Gene_Binded

25

a Complex (the blue box) contained
in another Complex

original

Note: You can set a Complex to be displayed with no border. This option is useful when you create a Complex
with Gene/RNA/Antisense RNA inside. Below is an example which you can find in Complex4 2.xml in
/samples/notation

Note: A Complex can be contained within another Complex. Below is an example which you can find in
folder.
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2.15 Macros

To draw the diagram easier, some of the most frequently used components sets are available as
omacroso6. You can select the macros from the tool b 8
e O hm LA G0l ®® & 2

A See all?bdacros 6.
2.16 Edit Reactions

2.16.1 To change connection points of Reaction on Species

A Reaction can be connected to one of the 16 connection points around a Species.

1. Select a Reaction and try to change the connection point.

. e T ]

-
L2 & &

2.16.2 To add Anchor points

You can add and remove Anchor points by the right click
menu. ) : '+ "" 1
[

1. Click a point on a Reaction where you want to

add an anchor. To Orthogonal

2. Click the right mouse button and select Add Change Identity.
Anchor Point . s
3. See a new anchor point has been added. Reaction Notes..

Change Color & Shape...
Add Text

Import KineticLaw from SASIO-RX_ .,

Search papers from ., »
4. To remove the anchor point, click the right S
mouse button on the target anchor, and then select Remove Anchor Point .
2.16.3 To move a Species with a Reaction

1. Select a Species with a Reaction attached,
2. Move it around and see the last segment of the Reaction follow the Species.

&

2.16.4 To change the shape of a Reaction line segment

1. Select a Reaction
2. Click the right mouse button and select To Orthogonal or To Polyline .

EXS

Orthogonal Polyline
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2.16.5
1.

2.16.7

N

To adjust a Reaction line automatically

Select a Reaction which has alreadyl been set To Orthogonal .
(4 1
= =)
ﬂ

Right -click your mouse and select Adjust Connection in the menu.

To change line width and color setting of a Reaction

Select a Reaction.

Right -click onitand select Change Col or “Befro® theqoreeét menu.
Change the color and line width.

Note: The color and line width of Species and Compartments can be changed in the same way.
To make areversible Reaction

To make a Reaction reversible, double -click the Reaction
On the Change property of the reaction dialog box, set Reversible option to True.

Hyme |
Tope [sTaTE_TRANSTION =l
Feversble % True " Faken

|mc|w|

2.17 Change Color and Shape of Components

You can change the color and shape of a component individually or collectively.

217.1
1.

To change the default settings of the color and shape

In the Menu, select Preference 6 Comﬁonents Color & Shaﬁe .
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2. Click the icon of the component whose color or shape you want to change.
2.17.2 To change the color and shape of the individual components
1. Select the component(s) to edit, and then click the icon of %I (Change Color & Shape) in

the tool bar.
2. Inthe Change color and shape dialog box, change the values as you like.
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2.18 Export Image

2.18.1 To export the model image in PNG, JPEG, EPS, SVG or PDF format

1. SelectFile SEx por t | oméhgNeéu bar.
2. Specify the name and the file format.

A Note: The image saved here is the same as the one displayed on the screen.

2.19 Add Model Description

Before you save your model, y ou can add the description / MIRIAM information to the model.

2.19.1 To add Model Description

1. Select Component 8 Model Description menu.
The Model Description dialog will display.
2. Specify Creator information, File information  to a new model.

A For adding MIRIAM information, see also 8 Notes and MIRIAM annotation .

2.20 Save a Model

CellDesigner stores all the information on the model you create to an SBML format file.

2.20.1 To save a model

1. SelectFile 6 SaveorSave .Asé

A Note: CellDesigner's specific functions will be stored under <annotation> tag in the SBML file.
2.20.2 To save amodel in a pure SBML format

1. SelectFile - ExportPure SBML Level x Version xé

A  Note: Naming Convention
The Model ID or/and the File Name only accept the following characters:
Ula-z]I[A-Z]) (U[a-z]I[A-Z]|[0-9])*. No blank space is accepted.
This is the SBML convention.
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2.21 Import a Model

2.21.1 To import an SBML file:

1. Select File - Open.
2. Inthe Open dialog, select a .sbml or .xml file.
3. Click Open.

2.22 Export a Model

CellDesigner supports export the model to SBML (.xml).

2.22.1 To export amodel to a pure SBML file (.sbml, .xml)

1. Inthe Menu, select File - ExportPure SBMLLevel x Version xé
2. Save dialog opens. Specify a file name and Click Save.

A See also: http://sbml.org/ for more details on SBML Levels.

Cel |l Desi gner 0s urd SBMlefilefoomatmat and p

CellDesigner stores all information in a SBML file format. While pure SBML format

does not support layout information, CellDesigner stores layout information inside
<annotations> tags in SBML, which is CellDesigner specific extension

When you export the model into OoOpured SBML
contain any layout information. You may use this feature if you find any trouble when you

tried to open your SBML document with other SBML compliant software.

2.22.2 To export amodel to a BioPAX format file (.owl) (change in Ver4.2)
There is a plugin to export BioPAX format file (.owl). Please install the plugin if you wish to convert
CellDesigner model to BioPAX format file.

A See also: http://www.celldesigner.org/plugins for mode details on CellDesigner plugins.
A See also: http://www.biopax.org for more details on BioPAX levels.
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2.23 Open an SBML File
You can open an SBML file with CellDesig ner.

When you retrieve an SBML file created by some other tool than CellDesigner without any layout
information, it will automatically adjust the layout of the model with the layout schemes.

A See also: 6.13 Automatic Layout

2.23.1 To open an SBML file:
1. Select File - Open, then specify the target SBML file.

A Note: You can also import the SBML models from BioModels.net database. (http://biomodels.net)

A See also: 9 Connect to External Databases

2.24 Save SBO Terms

The Systems Biology Ontology (http://www.ebi.ac.uk/sbo/ ) is a set of controlled vocabularies and
ontologies tailored specifically for the kinds of problems being faced in Systems Biology, especially
in the context of computational modeling.

CellDesigner can save the SBO Term automatically.

2.24.1 To save a model with SBO Terms

1. Inthe Menu, select Edit 8 SBO Term Value.
2. Check Save with SBO Term Valu e option.
3. When you save, SBO Terms will automatically be allocated and written in the model file.
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3. Compartments

3.1 Edit a Compartment

The SBML Level 2 Version 4 specification defines a compartment as follows:

OA compartment i n SBML r e pgnwishespeties aralocater.uCordpartnerdsp a c e
do not necessarily have to correspond to actual structures inside or outside of a biological cell,
although models are often designed that way. 6

A See also:
Systems Biology Mar kup L an ecuadgFaciifeStBriMibdel Le v el
Def i ni t i o intg:/sbril.org/doduments/Specifications

3.1.1  To edit a Compartment

1. Right click on a Compartment.
2. Select a menu item from the right -click context menu. See the following pictures for detail.

?ﬁ N

cl

Change Identity...
Edit Information ...
Edit Compartment...

Compartment Notes...

Change Color & Shape...
Add Text

3. Depending on the menu item you have selected, one of the following dialogs will pop up.

4. Change identity of rJ Change identity of the compartment [
the compartment
dialog Name et
QK ] [ Cancel \
5. Compartment [ compartment E5)
dialo
g id cl
name cl
campartment Tvpe v:

zpatialDimensions |3

size 10

units :volume -
outzide default

conztant @ true ) falze

31


http://sbml.org/Documents/Specifications

CellDesigner ™ Startup Guide

6. Edit Information [ Edit Information [
dialog
state gmpty =
prefix |pc
label T

[ 0K ][ Cancel ]

A See also: Specieso section of the CellDesigner.org Online Help
http://celldesigner.org/help/CDH_Species_T.html.

A See also: 5 Species---Protein, Gene, RNA and asRNA

A See also: 11 Gene/ RNA/ AntiSenseRNA Structure Expressions
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4. Species---General

4.1 Edit Species

A Speciesis a term defined in the Systems Biology Markup Language (SBML) and represents an
entity in general used in a model. CellDesigner subdivides Species int

Complexes, Proteins, Genes, RNAs, or some other Molecules.

411

To edit a Species

1. Rightclick on a Species
2. Select a menu item from the right

o O

sd

Change Identity...
Edit Information ...
Edit Species...

Edit Protein...

Species Notes...
Protein Notes...

Change Color & Shape...

Change Font ...
Add Text
Change Complex View

-click context menu.

o several categories, i.e.

A Note: The fourth menu item (e.g. Edit Protein..in the above figure) is content-dependent. It will only be
displayed if the Species is a Protein, Gene, RNA, or asRNA.

3. Select a menu item depending on which value you want to edit. See the following pictures
for detail.

4. Selecting

clazz

state

hypothetical i
hame |
homomultimer |'I
protein |S1
hame |
type

residues/resions

modification

|empty

text input |

[__fppl

H Fezet ][ Cancel ]

5. Selecting Edit Information...

will show you Edit Information dialog.
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Edit Information @

T |

state

prefix

label

I 0]4 ][ GCatcel ]

6. Selecting Edit Species... will show you Species dialog.

SpPECIES E'
id | |
hame | |
species Tupe [ =
compartment | |
initial. & Amount () Concentration

s |
substancelnits | hd |
has0nlksubstance nits true falze
boundarwCondition ) true (%) false
constant ) true (%) false

I |pdate l ’ Cancel ]

A See also: Specieso section of the CellDesigner.org Online Help
http://celldesigner.org/help/CDH_Species_T.html.

A See also: 5 Species---Protein, Gene, RNA and asRNA
A Seealso: 11 Gene/ RNA/ AntiSenseRNA Structure Expressions

4.1.2  To change font size
1. Onthe Draw Area, right -click on a Species to show the context menu.
2. Select Change font ... .
3. In Change Species Name Font dialog, select a font size.
Chanee Species Mame Font
Fravien Fort Siz | [~
[ Default ] [ Bpply ] [ OF ] [ Cancel ]

4.2 Find a Species in the List Area

You can view all the data concerning a Species tab in th e List Area . This is useful when you want to

glance over all the Species specified in the model.
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You can swap the column by drag -and-drop.

AW -
«
[ Species |  Proteins Genes RNAs asRNAs Reactions b | » — [NOTE MRIAM |
(e ) (o)
class lid | name |speciesType compar... positio...  included | quantit... | initi Species (id=s7, name=CAK;
PROTEIN s2 Cde2 cl inside Amount 0.0 4 M-Phase.xml)
PROTEIN s3  CyclinB cl inside Amount 0.0
PROTEIN s4 Cdc25 cl inside Amount 0.0 Protein (id=p7, name=CAK)
PROTEIN sS PP2A c1 inside Amount .
PROTEIN Kinase X inside Amount
___M__m
PROTEIN 58 Mik1 inside Amount
PROTEIN 59 Weel c1 inside Amount 0.0

A Note: In the Specieslist, you will only find a Complex even if the Complex contains other Species. Properties
for the contained Species will appear on other lists correspoding to the Species, and not on the Species list.
For instance, if a Protein is contained in a Complex, its properties will appear on the Proteins list.

| Grid Snap OFF
[ Species = Proteins Genes RNAs asRNAs Reactions
( Edit ) ( Export )
class lid name | speciesType |compar... positio... | included | quantit... | initialQuany
COMPLEX s1 sl default inside sl(s2 s3) Amount 0.0
A Not e: I n t he Speci dwnnshows the listofisgeices inaluded in d @hplex. ¢ For example,

s1(s2, s3) means the complex sl includes the Species s2 and s3.

4.3 Export Lists to CSV file

You can export the contents of the list into .CSV file format.  All the other lists you can see in the
List Area, such as the Protein list, the Reaction list, can be exported to a CSV file.

4.3.1 To export the list

1. Select the Speciestab in the List Area.
2. Click Export button on the listor select File SEx port Li s fromthe m&shae

[ Species | Proteins Cenes RNAs asRNAs Reactions Compartments Parameters Functions
Cai) (Coee)

class lid | name speciesType |compar... | positio... |included | quantit... |initialQuantity  |sub... :‘hasO.A. |bice | o
COMPLEX s27 Complex(Cyc... cl inside s27(s1s13) Amount 0.0 false false false
COMPLEX s28 Complex(Cyc... cl inside s28(s14 s15) Amount 0.0 false  false false
COMPLEX s29 Complex(Cyc... cl inside s29(s16 s17) Amount 0.0 false  false false
COMPLEX s30 Complex(Cyc... cl inside s30(s18 s19) Amount 0.0 false false false
DEGRA... s26 a33_degraded cl inside Amount 0.0 false  false false
PHENO... s12 M-Phase cl inside Amount 0.0 false  false false
PROTEIN s3 CyclinB cl inside Amount 0.0 false  false false
PROTEIN s5 PP2A cl inside Amount 0.0 false  false false
PROTEIN s& Kinase X cl inside Amount 0.0 false  false false
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3. The Export Setting dialog will be displayed.
¥.YeYe Export Setting

Species

E class

™ id

E name

E speciesType

W compartment

E positionToCompartment
E included

E guantity type

M initialQuantity

E substancelnits

E hasOnlySubstancelnits
E b.c.

W constants

M notes

W MIRIAM

ok ) ( Cancel )

4. Inthe Export Setting dialog box, check the data properties you want to export, then click
OK.

5. The file name is automatically specified as xxx.csv 0 i nSaveldialog.

6. Click Save to save the CSV file.

A Note: You may use other applications to check the contents of the CSV file.
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5. Species---Protein, Gene, RNA and asRNA

In this section, we shall edit a Protein, Gene, RNA, or asRNA with modification sites . You can use a
sample file avt Phase2.xml 6to go through the following steps.

CellDesigner allows you to add modification residues to a graphical symbol of specific Species types

(Protein /Gene/RNA/asRNA). H ence, you can describe a state transition of a Species in such a way

that two graphical symbols of an identical Specieswith different modifications are connected by a

Reaction. The structure of modification residues, states, and state transitions of proteins are also

stored in SBML Level 2 format with Cell Designer ds e

The sample model M Phase2.xml , which you will findin /samples folder, describes state transition of
0Cdc2, 6 whereightd @@ c 206 Righerédresent different Species, while they are
essentially the same protein. Therefore, CellDesigner should handle data structure describing each
protein i n a model, so that several protein -type Species could have references to the same protein
data. This data dtoteimcture is called 0

A Note: (New in ver. 4.1) In SBML Level 2 Version 4, a new object called SpeciesType is being introduced.

SpeciesType is intended to relate the same type of the Species on the model together. This concept
corresponds to the Ids for Protein, Gene, RNA and asRNA in CellDesigner.

5.1 Check and Change the Properties on a Protein/Gene/RNA/asRNA

Proteinstab (and also Genes RNAs asRNAstabs) in the List Area shows you all Proteins (Genes,
|§NAS, asRNAs) and their properties included in the model

Gpecms | Pestene | Garas | FoiAs | asfiids | Besctons | Songarimans |

Sl =
d | o | e |
11 HERERL AR
ot HERERL A
2 HERERL Cae1d
HERERL ]
HERERL Lamm
HERERL PR

AN Ta.15 S

If you cannot see the Proteinstab in the List Area , click on the right arrow in the upper right corner
of the List Area, and a djust the size of the List Area appropriately.

For an individual Protein, you can view its properties by double -clicking on the Protein row to open
the Proteindialog. In the dialog, you can edit the properties of the Protein, such as name and type,
and al so add, edit and delete a residue or a binding region.

A Note: Changes in this dialog will be reflected to all Species referring to this Protein, including those inside
Complexes.

5.1.1 To change the type of Protein

=

In the List Area, click Proteins tab.

2. Select aCdc26in the list and click Edit button.
Alternatively, you can click one of the  dCdc26 proteins on the Draw Area, click the right
mouse button, and thenselect Ed i t Pr oé¢neitem.é

3. The Protein dialog will appear.
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poen |
name §ode2
tpe {GENERIC =]
renidues/reg e
u I T™is
[
y l \/r.--:

oda block diaeram_ |

| [Cges

L —-—

Twie?

4. Select the type of Protein from the d rop-down list. S g
- GENERIC ( [ o |
- RECEPTOR e e

- ION_CHANNEL E@lo{i_cm;\-afL Jronferun .'ED
- TRUNCATED S -

companiment

5.2 Residue / Binding Region of a Protein/Gene/RNA/asRNA

In the ProteifGene/RNA/asRNA dialog, you can add and delete r esidues and binding regions. You
can also adjust the position of the residues and binding regions in the dialog.

résidus Eerding
| Paatain J én.u ] I::lfagn:m J

A Note: Changes in the modification of residue status (such as phosphorylated, etc.) should be made in the
Change identity of the species dialog.

5.2.1 To add aresidue/region to a Protein/Gene/RNA/asRNA

=

On Draw Area, right -click on a Protein, Gene, RNA or asRNA.
Select Edit Protein/Gene/RNA/asRNA...

3. Protein /Gene/RNA/AntisenseRNA dialog will appear.

. &NO Protein

name sl

N

type GENERIC &

residues /regions

[ add |

o
o

| edit block diagram...

(Update) (_Cancel'\

4. Click add or edit button.

5. Inthe Moadification Region dialog (or ModificationResidue / Binding Region dialog when
editing a Prote in), specify the name, type, size, and position .
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® " O ModificationResidue/8indingR...
id rs2
name
type residue L‘
size O
side ' none 2
angle - { >

( Close )

A  Note: Name of the dialog is dependent on the Species type.

6. Click Close.
7. Inthe Protein /Gene/RNA/AntisenseRNA dialog, click Update then Cancel.

A Note: You can also delete a residue or a binding region in this dialog.

A Note: Changes in this dialog will be reflected to all Species referring to this Protein, including those inside
Complexes.

5.2.2  To specify the modification of a residue

Once you add a residue to a Protein/Gene/RNA/asRNA , you can specify the modificati on status for a
specific Species. To specify the status per Species, use Change identity of the Specieslialog instead of
Protei'Gene/RNA/AntisenseRNAdialog.

1. On the Draw Area, double -click a Protein/Gene/RNA/AntisenseRNA which has a residue.
Or, select Change Identity... from the right -click context menu.

2. Change identity of the species dialog will open.
© ~  Change identity of the species '

class | PROTEIN k44
hypothetical O

name (equals the name of protein)
homomultimer 1

protein | Cde2 14
name Cdc2

type GENERIC

residues/regions

add..
Thrl4 Thrl67

eqit

del

| A

modification | empty +H

state 4 mpty I
: phosphorylated |
text input acetylated

| ubiquitinated
| Aeply l methylated
hydroxylated ‘
L 1 glycosylated ‘W‘
C} myristoylated v jount
3. Inthe dialog, click on the target residue in  residues/regions (or regions) diagram in the

middle.
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4. Select a modification type from the modification drop-down list.

Phosphorylated
® :
Palmtoylated A nosphorvizle% ﬁmﬂwiated
Acetylated
Prenylated & -~ o
Ub|qut|nated Acetiated Prenylated
Protonated @ “
Methylated Ublgqutinatad ﬁoiona'.ed
Sulfated
Hydoxylated & s
Empty Methvwlated Sulfated
Glycosylated )
Dondt car e Hydroxytated Fempry
Myristoylated - J
Unknown © ] [C
Glycosylated Dont Care
A Note: You cannot add, edit, or delete modification residues in this Change &"”"”‘""’] ﬁ’""“"”‘

identity of the speciesdialog. To add/ delete a residue, use
Protein/Gene/RNA/AntisenseRNAdialog instead.

5.3 State of a Protein

The state of a Pr ot epem dcaosedor duser defineal text é Heretagain,oyou will
use Change identity of the Specieslialog instead of Proteindialog.

A See also: 2.9 Activate a Species
5.3.1 To change the state of a Protein

1. Double-click on a Protein to open Change identity of the species dialog.
2. Inthe state drop-down list, select an option from empty, open, closed or user defined text .

5.4 Add Notes to a Protein, Gene, RNA or asRNA

Protein /Gene/RNA /asRNA Notes allows you to enter additional text information and save it in the
xml file.

A Note: Each Protein, Gene, RNA or asRNA has the Species Notes as well as the Protein/Gene/RNA/asRNA
Notes. You should be careful which Notes you want to change when editing.

A See also: 8 Notes and MIRIAM annotation
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5.5 Block Diagram 1to check Relationship of a Species (*Proto-type)

Block diagra m gives a summary view of interactions with respect to a specific ~ Species (especially
Protein ) and relation between its modification and activity as enzyme. Using this block diagram
editor, complex relations between Proteins can be understood at a glance and  the relation between
modification states enzymic activity can easily be constructed.

A Note: The editor is still a prototype and user interface for edittin is not fully functional.
5.5.1  To extract Regulation
CellDesigner extracts the interactions where the  Species regulates or is regulated by other Species,
from process diagram, and displays its block diagram.

1. Open M Phase.xml .
2. Rightclick on Species &Cd c 2 6 t h &dit Proteih enertu.
3. Click edit block diagram button and you can see the diagram as shown below.

F teor b inocy onimabog Prodesmtde? x|
CPEGwOe D N
®D@®EON
— i | ] el ety =t | ¥ [y & B
I I =
Couls - .-
w— |
et D
RS - | l
A o
D o o e L
l B s e
ws—{ ]
i
L diam
« | lrJ
s | e | o8 [ s [ e |
1 ] 1 1 1
1 J 1 1 1
» r
» r
r »
\ 1 1 1
] ] 1
A NA s L A
ate | e | seon | oo |

At the top side of the rectangle placed in center, states of modification residues of Cdc2 and proteins
that cause change of the states (phosphorylate or dephosphorylate) are shown. At the left and
bottom sides, binding to CyclinB enzymic activity to Lam  ina are shown respectively.

A See also Kitano (Biosilico 1, No.5 (2003) pp.169 176), For notation details of the block
diagram.

List in the dialog shows all the Speciesof Cdc2 and Complexes with other Speciesin process
diagram (column) and their modificat ion states and enzymic activity (row).

55.2 Modifications/Activations Relation

You can edit logical relation between modification states and enzymic activity.

1. Selectthesymbol & 6 and then place them on the diagram.
2. Selectthe arrow, and link oP 66 6 D6 axnd.
3. To delete a placed symbol, select the symbol and click x in the toolbar.

A Note: The arrows represent causal relationship and &
can also be verified by checking consistency with contents of process diagram.

4. Press verify button.
5. Enzymic activity fields inconsistent with edited logical relation are highlighted in red.
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| of | | of
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The above figures, the left is depicted by logical relation inferred by

of s28. (Note that the way of correction is not unique.)
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6. Edit a Model

In this section, convenient functions for editing models are introduced.

CellDesigner provides several f unctions that are generally seen in drawing software.

6.1 Cut, Copy and Paste

6.1.1 To cut and paste a Species

1. Select a Species by clicking on it.
| O
=
i m

2. Onthe Edit menu, click Cut. Or type Ctrl -X.
The Species has been cut.
3. Onthe Edit menu, click Paste.
The Species reappears.
4. Inthe Notes Area, observe that the Notes content is the same as the original.

A Note: For Mac OS X, use Command key instead of Ctrl key.
6.1.2 To copy and paste a Species

1. Select a Species by clicking on it.
[ L]
o
i m

On the Edit menu, click Copy. Or type Ctrl -C.
Paste it on the Draw Area by selecting Edit 0 Paste, or typing Ctrl -V.
In the Notes Area, observe that the Notes content is the same as the original.

> PWDd

Note: For Mac OS X, use Command key instead of Ctrl key.

6.1.3  To change the identity of a Species

=

Right click o n one of the Species shown in the previous procedure, and select Change
Identity .
2. If Residues Caution dialog appears, click Close.
The Change identity of the species dialog appears.
3. Inthe protein list, click New Protein .
4. Inthe name textbox, type any name , e.g. anySpeciesa Click Apply .
5. Click No. The name of the Species has been changed to dmySpeciesa
Its id has also been changed but not shown.

)
6. Inthe List Area, select Speciestab.

See that the id and name of the Species has been changed.
Species | Proteing | Genes | RMAs | azRh

(E

mySpecies J

clazz pozition.. | id name
PROTEIN [inside *1 F1
PROTEIN |inside |ls2  |mySpecies|
7. Inthe Lis tArea, select Proteins tab.
See that the id (as a protein) and name of the Species has been changed.

id tvpe narme
pri GEMERTC =1
pr2 GEMERIC myapecies
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6.2 SpeciesAlias

The copy-and-paste action makes a duplicate figure of the original Species. The duplicated figure is
called a SpeciesAliasi n Ce | | Deesringlogye 3trictly speaking, all of the Species on the Draw
Area, including the original Species figure, are SpeciesAliases, each referring to the original Species
object class. In other words, when you have created a new Species, what you see on the Draw Area
is not the Species itself but an Alias of it. This feature enables CellDesigner to have multiple copies

of the same Species object class on the Draw Area, and make various expressions of a network.

al

6.2.1

process exprassion on the network diagram

as

GDP G aBy

aliazes an alias aliazes

guantitative substances in the <listOfSpecies=

Fig. The Alias Structure of the CellDesigner

=

No ok

o

A

To see the relationship between a Species and a SpeciesAlias in XML

In the Menu, click File 6 New to create a new model.

Click on any type of Species icon from the Toolbar and place it on the Draw Area.
OO o 0 SO e (D) ¢

Move the cursor and click anywhere on the Draw Area to place the Species you have chosen.
Now you have a model with only one Species.

[ ]

SelectFile 0 Sa v e iathéMenu.

Save the file in XML format.

With a text editor, open the XML file you have just saved.

Find the <celldesigner:listOfSpeciesAliases> tag, under which is a child element that
specifies the Alias of the Species. <celldesigner:speciesAlias id="sal" species="s1">

Near the bottom of the XML file, find the  <listOfSpecies> tag which lists up all the Species
in your model.

Find a tag as below which indicates the Species itself.

<species metaid="s1" id="s1" name="s1" compartment="default" initialAmount="0">

Note: A Complex is a type of Species but a ComplexSpeciesAlias is NOT a SpeciesAlias.

44



CellDesigner ™ Startup Guide

6.3 Select Mode

:[:%‘:

After you have put a new component on Draw Area, the  Select Modeicon * - will automaticall y
be selected so that you can immediately select and move the component. This is the initial setting of
CellDesigner.

You might want to change this setting so as to create several components on Draw Area first and
then rearrange them as you like.

6.3.1 To avoid the automatic Select Mode

1. Select Edit menu in the Menu.
2. Select Input Repeat .

6.3.2  To switch temporarily to the Select Mode

3. While the Select Mode icon * b is NOT selected, holddownthe s 6 key on your
keyboard.

4. Select a component and move it.

5. Releasethes 6 kogaoback to the previous mode.

6.4 Select All

6.4.1 To select all the components

1. Select Edit and then Select All in the Menu
2. You can also use Ctrl -A.

A Note: For Mac OS X, use Command key instead of Ctrl key.

6.5 Grouping

In Select Mode, by clicking multiple Species wh ile holding the SHIFT key down, you can make a

temporal group of the selected Species. Moving, cutting, and copying them in a group are available.

If you want the group to be permanent (saved to SBML), use Ctrl -G while the temporary group is

formed. This g rouping feature is similar to placing several Species within a Compartment but they

are different. Grouping has no effect on the structure of the model. Therefore, if these two

apparently seem to conflict each otCompartmemt ot Ber Dc awr A
has priority.

A Note: Tags cannot include in a group

6.5.1 To create a temporary group of components

1. Click multiple Species while holding the SHIFT key down.
2. You can move, cut or copy them together.

6.5.2  To create a permanent group of components

1. Click multiple Species while holding the SHIFT key down.

2. Select Edit and then Create Group in the Menu. Or use Ctrl -G.
3. When saved, this group information will be written in the SBML file.
A

Note: For Mac OS X, use Command key instead of Ctrl key.
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6.6 Alignment

6.6.1 To adjust the alignment of the components

1. Select the multiple Species you want to adjust.
2. Click Edit menu, pointto Alignment , and select an alignment type.
You can also click an icon in the Toolbar.

6.6.2  To adjust the position of a component by keyboard operation

=

Select a component.
2. Use UP, DOWN, RIGHT, LEFT keys to move the component pixel by pixel.

6.7 Set Grid Snap ON/OFF

Snapping your components on the grid makes it easier to layout the pathway diagram.

6.7.1  To use Grid Snap

1. Onthe Edit menu, click Grid Snap.
2. To show the grid, click Grid Visible on the Edit menu.
3. To change the grid size, click Set Grid Size... on the Edit menu.

6.8Zoom | N/ OUT, Birddés Eye View

| B o H

You can change the zoom view of the model by clicking the following icons
or use the menu [View ] 6[Zoom Select] to specify the zoom %.

When you create a big model, it would be convenient to use the
Birdds Eye View to navigate inside the model

The Birdds Eye View can be displayed by clicking the
( ) in the above Toolbar. When you drag the red
square in the Birddos Eye View, observe that the view

Area moves accordingly.
6.9 Change Color and Shape

You can change the color and size of the components, such as
Species, Reactions and Compartments, individually or to
their default settings.

6.9.1 To change the default settings

1. Onthe Preference menu, select Components Color &
Shape....

2. Inthe Default Component Setting dialog, click on a
Species of which you want to change the default
settings.

3. Inthe Default setting of <species n ame> dialog,
change parameters.
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