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SBIE Overview

@ Introduction of CellDesigner

® SBML (Systems Biology Markup
Language)

® SBGN (Graphical Notation)

@ How to build a model with CellDesigner

@ How to create CellDesigner plugin



Model representation

Standard representation
method of biological
models

Translator

RoadRunner

AutolLayout
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e SBML (Systems Biology Markup Language)

@ A machine-readable format (XML) for
representing computational models in
systems biology

Compartment Species Reaction



Reactants: R

‘Kinetic law’:
v=1(R, P, M, parameters )

Modifiers: M

Products: P
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SBlE What does SBML ook like?

S clon n “
reaction
‘%IistOfSpecieS> 2
<species 1d="'sl1l" name="sl" compartment="'default"
inttialAmount="0" charge="'0"/>
<species 1d="s2" name="s2" compartment="‘default"

inttralAmount=""0" charge="'0""/>
</listOfSpecies>

SBML
J




SBlE What does SBML ook like?

S clon n ﬂ
: ——
reaction
‘%IistOfSpecieS> 2
<species 1d="'sl1l" name="sl" compartment="'default"
inttialAmount="0" charge="'0"/>
<species 1d="s2" name="s2" compartment="‘default"

inttralAmount=""0" charge="'0""/>
</listOfSpecies>

SBML
J




SBlE What does SBML ook like?

S reaction n k*[Sl] n
- >
reaction

‘%IistOfSpecieS> 2
<species 1d="'sl1l" name="sl" compartment="'default"
inttialAmount="0" charge="'0"/>
<species 1d="s2" name="s2" compartment="‘default"
inttralAmount=""0" charge="'0""/>
</listOfSpecies>

SBML
J




SBlE What does SBML ook like?

. ﬁ
reaction

‘%IistOfSpecieS>

<species 1d="'sl1l" name="sl" compartment="'default"
inttialAmount="0" charge="0""/>

<species 1d="s2" name="s2" compartment="‘default"
inttralAmount=""0" charge="'0""/>
</listOfSpecies>

<li1stOfReactions>
<reaction 1d="rel" reversible="false" fast="false'>
<listOfReactants>
<speciesReference species="sl"/>
</li1stOfReactants>
<li1stOfProducts>
<specliesReference species="s2"/>
</1i1stOfProducts>
</reaction>
<kineticLaw formula="k*s1”’>
</kineticLaw>
\</I 1stOfReactions> SB M |_ y
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= Applications Supporting SBML
@ Over 130 software packages support SBML

® http://sbml.org

Layn vausaracon Pogen

Main Page -
+  (Bhttp://sbml.org/Main_Page

¥  News Forums = y Events About W

The Systems Biology Markup Language (SBML) is a computer-readable
format for representing models of biochemical reaction networks In software. It's
applicable to models of metabolism, cell-signaling, and many others. SBML has
been evolving since mid-2000 thanks to an international community of software
developers and users. This website is the portal for the global SBML development
effort; here you can find information about all aspects of SBML.

For the curious

What is SBML? Read our basic introduction and then perhaps
browse the mailing lists to get a sense for what's currently going on
in the world of SBML

For modelers

Are you looking for ready-to-run software that supports SBML? Take
a look at our SBML Software Guide. Are you instead looking for
ready-to-use models? Visit the BioModels Database &, where you
can find hundreds of tried and tested models.

For software developers

Are you interested in developing SBML support for your software?
Read our basic introduction and then the SBML specifications to
understand how to use SBML. After that, you may want to look at
1ibSBML, an API library supporting many programming languages.

hether you use SBML as a modeler or a developer, we invite you to sign up for
news updates either through our RSS feed or one of the mailing lists, and get
involved with community efforts to help keep SBML improving

None of this would be possible without the support of multiple agencies and

organizations. Visit our acknowledgements page to learn about the visionary
funding agencies that have backed SBML over the years

History | Log in

issue tracking system for any q

SBML News
KEGG2SBML 1.5.0 released! u

KEGG2SBML
KEGG2SBML converts KEGG pathway
database fil 0 SBML.
SBML logo available u
An official logo for
showing support of SBML is now
available for public u:
2008 SBML Forum Meeting
The next SBML
eting will be held in
thenburg, Sweden, August 2728,
a satellite workshop of ICSB 2008 &2,

Older news ...
Community News

SBW 2.7.8 released
The Systems

Biology Workbench & is a component-

based applicatio

release adds many exciting across-th

board feature enhancements

SBMLeditor 1.3.2 released
SBMLeditor (7

XML editor for SBML files. Th N

release fixes some bugs and adds

updates for MIRIAM.

CellDesigner 4.0 released

Older news .

[EfFwee [Frieee  [opeeeen | OWESRDN e [
. ___________________________________________________________________________/
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Systems

logy Markup Language

ewo

Glarriie



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

@ A Visual Notation for Network Diagrams in
Biology

@® Representation of Biochemical and
Cellular Processes studled in Systems
Biology

the global portal

f comprehensive set of symbols with precise semantics, t

standardizing the visual notation, SBGN

.a
(10
O =
s
(10
ea

spend more time thinking about the biology being depicted

http://sbgn.org


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

SBGN community

BioModels Database (UK) ® INOH (Japan)

BioNetGen (USA)
BioPAX
BioUML (Russia)

CellDesigner (Japan)
CellML (New Zealand)
COPASI (Germany)

Cytoscape (USA)

Design Suite (USA)

EPE, EPN (UK)

~
| |
> AP L :

. _

JDesigner (USA)
Narrator (UK)
NetBuilder

Panther (USA)
ProcessDB

ProMot (Germany)
QBT (USA)

SABIO-RK (Germany)
SBML Layout extension
Taverna (UK)

VCell (USA)

And more...
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=SBGN Process Diagram Level-1

Entity Pool Nodes Auxiliary units Process Nodes Connecting Arcs
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The

CellDesigner Notation

Syntax for index on category-Il reduced notation

(source ). index »( Target )

State node symbols Arc symbols Reduced notation symbols EffectDescription = Result InmediateEffect Condition | SimpleSentence
(Transit node and edges)

Category-l reduced notation Result = TRANSITION ('+' | ' | empty) '<=' | empty
Protein State transition —_— ImmediateEffect =TERM_IE
Known transition Degradation ©—> ¢ Condition =empty | '{' TERM_COND ‘}'

SimpleSentence = ('+'|-'| TRANSITION | '?')

Receptor omitted
Unknown transition Transcription —"—--—-E TERM_IE = RESIDUE_IE | TERM_IE OP TERM_IE
TERM_COND = RESIDUE_COND | TERM_COND OP TERM_COND

:g:) ig?nel Bidirectional transition -e———————3yp- E O RESIDUE_IE = ('+'| ') MODIFICATION (‘@' TYPE [0-9]+ SUBUNIT | empty)

Translation RESIDUE_COND = (' | empty) MODIFICATION ‘@' TYPE [0-9]+
Translocation —_—{] OP = (&)
MODIFICATION (P|Me|Ac|Ub|Hy) | (PIM|A|U|H)
TYPE (Tyr | Ser | Thr) | (Y| S| T)
SUBUNIT = empty | / SUBUNIT_NAME
TRANSITION = [a-ZA-Z}+{0-9)"
SUBUNIT_NAME = [a-zA-Z0-9)+

Association

Dissociation Category-ll reduced notation (viewer only)

Activation/ index Standard notation Reduced notation
inhibition/
Truncation modification Case 1: A activates B ( B )

(by unspecifed mechanism)

Node structure
Promote

transition Residue @
' res_pos () phosphorylated
oo BB Q wesor
Inhibit

@ ubiquitinated

transition empty methylated
don't care @ "

Q) unk O hydroxylated

Case 2: A activates B

by phosphorylation

Add reactant at Ser123 residue

Add product
—— Connoctivity
(binding. etc) Case 3: A activates B
Promotor . - +P@
by phosphorylation + <= +P@Ser123
:‘f:g;z?éng -—O—@{v HE=r = Ssu -l at Ser123 residue {P@Ser102&-P@Tyr321}
for gene oM when Ser102 is phosphorylated,
but Tyr321 is not phosphorylated

Exon structure
for RNA

Kitano, H. et al. "Using process diagrams for the graphical representation
of biological networks", Nature Biotechnology 23(8), 961 - 966 (2005)



http://www.nature.com/nbt/journal/v23/n8/abs/nbt1111.html
http://www.nature.com/nbt/journal/v23/n8/abs/nbt1111.html
http://www.nature.com/nbt/journal/v23/n8/abs/nbt1111.html
http://www.nature.com/nbt/journal/v23/n8/abs/nbt1111.html

SBIE Graphical Notation €< SBML

@ Species type, Reaction type is stored in
<annotation> for each species, reactions

@ Layout information is stored separately

4 )
<sbml>

<model>
<annotation>
layout information
</annotation>
<listOfSpecies>
<species>
<ahnotation>species type</annotation>
</species>
</model>

</sbml>
\__ J




SBIE Graphical Notation €< SBML

4 )

<celldesigner:speciesAlias compartmentAlias="ca3" id="al" species="s1">
<celldesigner:activity>active</celldesigner:activity>
<celldesigner:bounds h="40.0" w="80.0" x="559.0" y="184.0">
</celldesigner:bounds>
<celldesigner:singleLine width="1.0"></celldesigner:singleLine>
<celldesigner:paint color="ffb3d2ff" scheme="Gradation">
</celldesigner:paint>

</celldesigner:speciesAlias>

\_ J
(559.0, 84.0)
()
< >

w="80.0"



w/ Graphical Notation



CellDesigner 4.0.1

SBML support

@ Graphical notation (SBGN)

@ Built-in simulator (SBML ODE Solver, COPASI)
e

Integrate with Analysis tool, other simulators
through SBW

Database connection
Export to PDF, PNG, etc.

Freely available

Supported Environment
® Windows (XP or later)

® Mac OS X (Tiger, Leopard)
® Linux http: //cellde5|gner org



http://celldesigner.org
http://celldesigner.org

SBIlE What’s new

@Enhanced graphical notation (SBGN Level-1
draft)

@ Integration with COPASI

@ Plugin development framework

@® GUI improvement

@®Layer function , =
4 CellDesigner

.IleBML 3 Ver.4.0.1

(C) 2003 - 2008 The Systems Biology Institute. All rights reserved.
http://celldesigner.org




Enhanced Graphical Notation

@ CellDesigner 4 supports SBGN

Level-1 draft
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SBI= Integration with COPASI

@ Can call COPASI as a solver

ControlPanel MAPK.xml

File Edit Data Simulation

RS

Time span  Error tolerance | | Solver ([ Graph | Table |

End Ti... |3,5( (3] = O soslib >
Num. ... 100 4] FXe: -6 | @ copasl Concentration | raw E M Species (] Fluxes ! Parameter:"
———— ~ . B 29876 | {

{ Species Parameters > “

‘ " 250 1}
'id 'Name (Compartm... Quantity T... Initi

'MKK MKK:MKK  uVol Amount
'MKKK MKKK:MKKKuVol Amount 200+
MAPK MAPK:MAPKuVol Amount
'MKKK_P MKKK_P:... uVol Amount
MKK_P MKK_P:MKK uVol Amount 150
MKK_PP MKK_PP:... uVol Amount
MAPK_P  MAPK_P.... uVol Amount
MAPK_PP  MAPK_PP:... uVol Amount

‘ y \
i = 2

500 1000 1500 2000 2500

Time Select all

E 3500.00 species search

-3 ‘ ) -‘——

(lnitialize ) (Save As ) ( Execute ) ( Close ) ] show scatter plot




= Integration with COPASI

@ Can call COPASI as a solver

Time Course Result

1\ Plot Table ‘

Copasi Time Course Simulation [MAPK.xml] i m

(o Time Course oscillating_MAPK

P a e

Duration 3500 Intervals 100 ' .

—

Interval Size 35.0 Start Output Time 0.0

( Show Method Parameters... )

( Run ) (Create Default Report)

Concentration

250 560 750 IDbD 1250 1500 1750 2000 2250 2S00 2750 3000 3250 3500
Time

[— MKK — MKKK MAPK MKKK_P MKK_P — MKK_PP MAPK_P MAPK__PPi

( Save ) (Close)




SBIE Layer function

@ Add graphical / text object to your model




SBIE Layer function

@ Add graphical / text object to your model

Simulation0D <t <1

D=0.0

kKL*A*B
kl =0.30r30




GUI Iimprovement
@ Enhanced Kinetic Law Editor

- “ Kineticl.
!3} \ B3 R

Formula math k3™ MKKK_P * MKK
View mode KK3 + MKK

v Math ’
[~ Name ’

timeUnits

substanceUnits

I W SelectedReaction

———
——

oK I Cancel |

NonPredefinedFunction
Mass Actlon Kmet ics

PROTEIN |MKK [MKK uVol
ROTEIN |MKKK |MKKK uVol inside Amount |90

ROTEIN |MAPK |MAPK wol linside Amount
ROTEIN |MKKK.. MKKK wol linside Amount
ROTEIN |MKK_P [MKK wol linside Amount

ROTEIN MKK MKK |nside Amount



™

SBIE GUI improvement
@ Enhanced Kinetic Law Editor

¥ KineticLaw X |

k3 * MEKK P * MKK / (KK3 + MKK)

!',}Kinetichkw [ X |

k3* MKKK_P * MKK
KK3 + MKK

v Math
[~ Name




Macros

< MACROS

Macro1; State Transition

Macro7: Add Catalysis
: :] r

Macro2. Catalysis

$22
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Macro9. Add Inhibition
s23
s2 — > s2
29
-8 : g S
151

Macro10: Phosphorylation
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=1 .o

Macro11: Add Phosphate ®
Macro12: Transcription e
L
O 4
@

re13
1
Y
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re
(]

Macro4: Association

Macro5: Dissociation

Macro13: Translation

e13
eld

Macro6: ATP_ADP Macro7: GTP_GDP




Plugin development

det Source  Refactor Navwswchbom Run  Window usb
0‘4.' 'J S CAZ . e

J — A Fc A e e - : .
B e ® Develop plugin on
_ = A T T T ? BRNoN”

L] CellDesigner-3 2-branch Civabe T ey javaawt GraphicsConfic a |
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i >CellDesigner-CVS  [syster private 7 a3

= SamplePlugin

i []
ogora private JT R javaxswing JDialog
SR src ) private J 8 3 javaaved GridBagLayout
= B pluginsample SVt R 4. javaxswing JLabel
+ 1) SampleActionjavi At A;e ) % 4 java avt GridBagGonstr
+ J) SamplePlugin java & ) javaxswing. JOptionPar
- SampbPlugmU.sal public static § Sebioads plug: +- javaxswne JTextField
+ @ JRE System Libeary [irel 4. javaxswing.JButton
+ celidesignerplugin jor
= b

javaawt HeadlessExcey

“~ psbicelidesignerplugi -
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“~  psbicelidesigner plugit
+  psbicelidesignarplugit
“~  psbiceldesigner plugit

psbicelidesigner plugin
psbiceldesiener plugit

. : : n
' jpsbicelidesigner plugit
public SamplePluginDialog(Srame arg0) throws HeadlessExceptic p’b'celﬁ""‘”’p"“"
& San'pthsnnDulm
super (axg0) 2

initialize(); ContentPane : JPanel
jLabelName - JLabel

jLabelld - JLabel

} .
public SamplePluginDialcg(Frame arg0, boolean argl) ¥ 'l":’-'?( JLabel
throws He ssException { o jlabelY: Jlabel
24 textName : JTextField

enmariaran

4| | o textld : JTextField

onblem Javadoc =, Declaration 23 Seueh ccmole P'wm Call Hmarchy ::‘:: :g:::::z::

! X
Ph!nsampleSawlePll(n - - : {Pansl: JPanel
public class SamplePlugin extends CellDesignerPlugin {

PluginMenultem item:

‘ﬂ—J I ij m[{-{-lﬁ} *a—m]C)l:jDutj:lauo =1t
J_..‘..._o ’)"’OC'K"""‘"-*|@© = &J=“ I|=

4 4 = )
— Model | M-Phase2:xmi | | Species | Proteins | Genes | RNAs|_([»
[+ | Compartments

[#-__ | Species o) ﬂl

[+ | Reactions

class |positionT..| id
PROTEIN |inside 5
PROTEIN |inside 8
PROTEIN |inside s1
PROTEIN |inside 6
PROTEIN |inside
Lrefae) = PHENOT... |inside 15
Corphe 'Y © Wt PROTEIN |inside s7

(CETCED)

Edit Notes | Edit Protein Notes |

Species (id=s3, name=Weel,
M-Phase2.xml)

| Frotein (id=p3, name=Yeel)

| Grid Snap OFF




@ Please download CellDesigner 4.0.1

from

Download

ttp://celldesi

CellDesigner

features ' downloads documents models forum ' news links | contacts

Features

Download

Quick Tutorial
Documents

Help

Simulation

Model Repository
News

Links

Related Link
systems-biology.org
Kitano Symbictic
Systems Project
PANTHER database
BioModels. Net

EBML corpias

SBW

GBGN

CellDesigner™: A modeling tool of biochemical networks
CollDesigner 3.2 Released!

ColiDesigner is a structured diagram editor for drawing gene-regulatory and biochemical networks. Networks
are drawn based on the process diagram, with graphical notation system proposed by Kitano, and are stored
using the Systems Biology Markup Language (SBML), a standard for representing models of biochemical
and gene-reguiatory networks. Networks are able 10 link with simulation and other analysis packages
through Systems Biology Workbanch (SBW).

A New look of Graphical Notation that enhanced previous
process diagram info gene and ANA, as well as protein
complex structure.

Version 3.0 implements most part of notations described in
Kitano, et al. ("Using process diagrams for the graphical
representation of biological networks", Nature Biotechnology
23(8), 961 - 966 (2005))

Running Simulation with Control Panel!
ColiDosignerd.0 supports simulation and parameter scan by
an integration with SBML ODE Solver.

By using CellDesigner3.0, you can browse and modty
existing SBML models with reforonces to existing databases,
simulate and view the dynamics through an intuitive graphical

ner.or

Headlines

CelDesigner Tutorial at ICSB-2006 (Aug 11th,
2006)

CefiDesigner Tutorial is planned 1o be heid on
October at Paci e

Confarence Center as part of ICS8-2006 tusorial
programs.

CeliDesigner 3.2 Released! (July 5th, 2006)
Ver:3.2 now support IIbSBML, Java$ and IntelMac.
Diract connect 1o Entrez Gene, output o PDF... and
more versionup i

CeliDesigner 3.1 Released! (Mar 24th, 2006)
Ver:3.1 aims o achieve smoother, user iriandly
operasion such as parformance tuning, import
models from BloModals.net.

versionup info,

CeliDesigner download tops 10,0001 (Mar 7th,
2006}

THANK YOU for using CeliDesigner!
Your feedback is always weicome!

For Mac OS user (Jan 2751, 2006)

There is a Mac OS X bug that affects CeliDesigner
on OS X systems with e QuickTime 7.0.4
upgrade. The current workaround Is to revert o
QuickTime 7.0.1, through a reinstalier availabie
from Apple on the Suppor/Downioads page.
details.

PANTHER Pathway Module released (January 3,
2005)

Applied Biosystems Inc. (AB!) today released
PANTHER™ pamway module that contains over
100 signal ransduction pathways all created using



http://celldesigner.org
http://celldesigner.org

Installation

< =

CellDesiener.. CellDesigner-4.0.1-0sx~
installer

P setup S 3

Setup - CellDesigner

Welcome to the CellDesigner Setup Wizard.

.3

CellDesignerd.
CellDesigner” 0.1




@ Create new model:

® [File] — [New] — input title — [OK]

Hl’l‘-ellDe:s:igner
File Edit Component View Database Lawo

Ctrl+O

Name test

Width I 00| Height 400
Cancel I

EC»:-HDesigner r

File Edit Component View Database Layout Simulation Plugin  Window SBW Preference Help

NEE=N=N=N=NE BEEE (R AT YE %S

= - Species | Proteins | Genes | RNas | (| »
__| Compartments I

-~ Species Sl

~# Reactions

Grid Snap OFF



- N The
Systerms
Biology
Institute

@Enable [Grid Snap] will help you draw
your model much easier

E'i:iellfile:s:igner
File [H Component View Database
Uhde Ctrl+Z =
Reds Ctri+Y
Ctr[+X
Ctr|+C
Ctr [+\
Delete Delete

reate Group Ctr|+G

Alignment »
Set Grid Size..

Grid Visible !

Ihput Repeat

v Name Ihput Dialog
Select All Ctrl+A
ID Replace Dialog




SBIlE Create Reaction

@ Create Protein “A” and “B”

@ Draw “ State transition” arrow from
HA” tO (11 B”




SBl: Add Anchor Point

@ Add 2 anchor points to reaction

@ Drag reaction and anchor point to
change its shape

Add Anchor Point

#Add an anchor point here.
Adjust Cannection
To Orthogonal

Chanee Identity..
Edit Reaction..

Edit KineticLaw...
Reaction MNotes..

Change Color & Shape..
Add Text




SBl= Add Catalysis reaction

@ Add Protein “C”

@ Add Catalysis reaction from “C” to
the reaction




Set Active state

@ Select Protein “B”
@ [Component] — [Set Active]

EoellDesigner
File Edit |(_3_omponent VMiew Database Layout Simulation Plugin Window SBW

|[E]E& #3§  Find Species.. CuiF [Bailsii: | YE%E.5
Chanee Identity.. ""’_")""’C'K:':\----il ‘L

GChanee CompleN Yiew

Chanee to Oval/Sguare

Model Information...

Model Motes...

Species Notes..

Protein, Gene, RNA, asRNA Notes..

Change Color & Shape...
Add Text

A
- '-e1




SBIlE Change Color

@ Right click on Protein “C”
@ Select [Change Color & Shape...]

Change Identity..
Edit Species...
Edit Protein..

Species Notes..
Protein Notes..

Add Text
Change Color & Shape| )




SBIE Compartment

: : [y [rewr
@ Click [Compartment] icon RO 1 Lo

*

@ Drag mouse cursor to specify its area

@ Input name of compartment




SBl:= Add Residue to Proteln

@ Create new model (test2)

@ Create Protein “A”

@ Select Protein “A” in [Proteins] Tab
@ Click [Edit] button

Species | Proteins | Genes | RNAs | asRNA
Edit [\, Export




SBI= Add Residue to Protein
@ Click [add] button on [Protein] dialog

@ Input name for the residue (tstl)

IC

IC

Close] button

Update] ButtOn B Modificat

id

ionResidue/BindingRegion




SBl:= Add Residue to Proteln

@ Copy & Paste Protein “A” and then draw
“State Transition” arrow

@Right Click on “A” (right side) and select

[Change Ic
@ Click resic

entity...]
ue “tstl” in Dialog

@® Sclect [phosphorylated] in modification

Species Notes...
Protein Notes...

Change Color & Shape.. |




SBI=Change position of Residue
@ Select Protein “A” in [Proteins] Tab
@ Click [Edit] button
@ Click residue “tstl” in Dialog
@ Click [edit] button
@®Drag [angle] slidebar




SBIlE Complex

@ Create new model (test3)

@ Create Proteins “A” and “B”
@ Copy & Paste both “A” and “B”

testxml| test2xm| testd * l j Species | Proteins | Genes | RNAs | a:
Edit Exd

id type
}pﬂ GENERIC A
pre GENERIC B

Edit Motes | Edit




SBIlE Complex

@ Click [Complex] icon and create complex “C”

| OO 0 O[] @ | —

|00, 4 Yo Go00 @) 2

@ Drag Protein “A” and “B” into complex C

@ Draw “Heterodimer Association” arrow




Gene & RNA

@ Create new model (test4)
@ Create gene, RNA and Protein

@ Draw “Transcription” and “Translation”

o o -~

See “geneRNA40.xml” for more examples



SBlIE= Database connection
@ Search Database by Name:

® SGD
® DBGET
® [HOP

® Entrez Gene

® Genome Network Platform

2.1.3.2 C00049 L-glutamate
%




SBIE= Database connection

@ Search Database by Notes:
® PubMed: PMID: 123456
® Entrez Gene: GenelD: 4015

databasexml| testd * J Species | Proteins | Genes | RNAs | asRNAs | Rea
Edit | Exportl

id type
[pﬂ GENERIC

pra  |GENERIC
pr3  |GENERIC

4

Y.

Edit Notes [\ Edit Protein Notes

Reaction (id=re1, name=,l00"1130,""3"'*S Notes
PMID: 123456

| Grid Snap ON



SBIE= Database connection

@ Search Database by Notes:

® PubMed: PMID: 123456
® Entrez Gene: GenelD: 4015

databasexm| testd * Species | Proteins | Genes | RNAs | asRNAs | Rea
Edit l Export

id type
GENERIC &
GENERIC B
GENERIC OX

4

s

Edit Notes | Edit Protein Notes \

sSpecies (id=s3, name=L0X; testd)

Protein (id=pr3, name=L0X)
GenelD: 4015

| Grid Snap ON



The

= Database connection

@ Import model from BioModels.net

Simulation Plugin WVind

A, - g A ol o Poram pan = -l | o |
-l ) I YU wr OV ...
uuuuuuu R

Gonnect to DEGE]) ﬁBioModels.net
e -_—_
_ _ Connect i Genome EWeT PN TR0 Mb0000000001 _|Edelstein196_EPSP_AChEvent
& Compartments Goninect t - BIOMDO0O00O0002  |Edelstein1996_EPSP_AChSpecies
- ® Species inect to Entrez Gene BIOMDODD0000003 | Goldbeter1991_MinMitOscil
- ® Reactions ————————————— |BIOMD0000000004 Goldbeter1991_MinMitOscil_Explinact

BIO MDOD00DD000S Tyson1991_CellCycle Gvar

BIO MD@@QM_]T}@OM 991 CellCycle 2var

BIOMDOO0DO0DO0T | Novak1997 CellGycle

BIO MDOD00DD00DS (Gardner1998 _CellCycle Goldbeter

BIOMDODD0DO00D09 Huaneg1996_MAPK _u ltrasens
BIO MDO000D00010 k
BIO MDOO0D0000011

Le itle: Neeative feedback and ultrasensitivity can bring about og

_____ Authors: Kholodenko, BN.
BIOMDO0000000T3 PoJoumaI: European journe! of biochemistry / FEGS
BIOMDO0OD0ODOT4  |Ley °|U_me: 2676
BIOMDODO00D0015 Cufm

BIO MDOO0DDO0DDO016 Goldbeter1 995 _CircClock
BIO MDOO0DDO0D017 Hoefnage agel2002_PyruvateBranches
BIOMDODO000D0018 (Morrison1989_FolateCycle

BIO MDO0D0000020 hodek in-huxley squid-axon 1952

BIOMDO000000021 Leloup1999_CircClock

BIO MDO0D0000022 Ueda2001_GircGClack
BIO MDOO0DD00DD023 Rohwer2001_Sucrose
BIO MDDD00000024 Scheper1999 CircClock

BIO MDOO0D000D0025 Smolen2002_CircClock

BIO MDOD000D0026 Markevich2004_MAPK _orderedElementary

Description | Reference | Import | Cancel |



Auto layout

File] - [Open] — samples/MAPK.xm|
Layout] — [Orthogonal Layout]

!5 Open

) nbt

() notation

Fj components.xml

Q database.xml

[l M-Phasexml

[l M-PhaseZxml
#2007 [ B

Bl simulation.xml%
. =l test-levell xml
PSPV 2] test-level2xml
T IE1-5

? File name: MP-PK xml
=i f-uiimin Files of type: XML files Cxml} I

QOpen

Cancel |

E CellDesiegner

B &8s
JIDDDIFJI}Q-M

_ A Model

[+ ] Compartments
[+ | Species

[+ | Reactions

File Edit Component \iew Database @ Layout Simulation Plugin Window SBW Preference Help

Qrthogonal Layout Alt+Shift+0
Organic Layout Alt+Shift+G
Smart Organic Layout Alt+Shift+S
Hierarchic Layout Alt+Shift+H
Incremental Hierarchic Layout  Alt+Shift+]
Circular Layout Alt+Shift+C
Tree Layout Alt+Shift+T
Edee Router

Default Automatic Graph Layout Alt+Shift+D

Grid Shap ON




Auto layout




SBIE Simulation (ex1)
@ Create following biochemical reaction

@ Click [Simulation] — [ControlPanel]
and call SBML ODE Solver

0.08

« 0.06°
c

re o
. g
® 0.04

0.02

(d[B/d[t] = k * [A] | T T
Time
k=03
A=0.1
\B = O J




SBIE Simulation (ex1)

@ Create new model (ex1)

@ Create reaction

@ Right click on the reaction and select
[Edit KineticLaw...]

Add Anchor Point

Remove Anchor Point

Adjust Connection
To Orthogonal

Chanee Identity...
Edit Reaction..
Edit KineticLaw...

Reaction Notes.. ™ Edit KineticLaw.

Change Color & Shape..
Add Text




SBI Simulation (ex1)
@ Click [New] button on [Parameters] tab

®id: k
® name: k
® value: 0.3

Cd[BY/d[t] =k * [A]

k=0.3
A=0.1
\BZO




‘Select parameter “Kk”

@ Click top most text field
@ Click [copy] button
@Click [ *] button

@® Sclect Protein “A”

@ Click top most text field

ass_Action_Kinetics
reversible_Simple_Michaelis-Menten

@ Click [copy] button

Cd[BY/d[t] = k * [A]

k=0.3
A=0.1
\B:O




SBIE Simulation (ex1)

@ Double click [initialQuantity] column
for Protein “A”

MAPKxm| ex1 * | Species | Proteins | Genes | RNAs | asRNAs | Rea

Edit I Export I
ME

=fault ihside

Edit Notes I Edit Protein Notes

Species (id=s1, name=A; ex1)

Protein (id=pr1, name=A)

@®Set value as 0.1 (d[Byd[t] =k * [A]

k=0.3
A=0.1
\B:O




Simulation (ex1)

@ Click [Simulation] = [Contro||:)ane|]
@Set [End Time] to 20 [k

End Time

.CIICk [ExeCute] bUtton Num. of Points

EControlPanel ex1.xml
File Edit Data  Simulation

| BES %

[ Time span [ Error tolerance ~Solver : Graph |Table|

: 7 & :
End Time - | 8 Al Sl Concentration Iraw 'I [V Species [ Fluxes [ Parameters [ Compartment:

Exp. C COPASI

Num. of .. ~ 010

-

Species | Parameters | Change amount | Parameter Scan | Int <] *

Name Compartment | Quantity Ty... | Ihitial @
A default Amount
default Amount

Selectall |
species search

| 2 I_ search |
Initialize I Save fAs I Close | I show scatter plot




SBIE Simulation (ex2)

@ Create following biochemical reactions

@ Execute simulation from [ControlPanel]

0<t<100
C=001 D =0.02

kKI1*A*B
kl1=0.3




SBIE Simulation (ex2)

@ Change parameter k1 to 30.0




SBIE Simulation (ex2)
@ Click [Parameters] tab

@ Double click [Value] column for k1
@ Change parameter k1 to 30.0

!3;00ntrolPaneI lesson2_1.xml
File Edit Data  Simulation




Interactive Simulation] tab
'Parameter value] radio button

Define Range] button

'Max] column for k1 and set value as 3.0

cine olde dange
“m =

_-E
_-E-Eﬂ

2{16 [o:

EA It A [ [ I O A I I

-
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Plugin development

det Source  Refactor Navwswchbom Run  Window usb
0‘4.' 'J S CAZ . e

J — A Fc A e e - : .
B e ® Develop plugin on
_ = A T T T ? BRNoN”

L] CellDesigner-3 2-branch Civabe T ey javaawt GraphicsConfic a |
| ivat texcl voll;

i >CellDesigner-CVS  [syster private 7 a3

= SamplePlugin

i []
ogora private JT R javaxswing JDialog
SR src ) private J 8 3 javaaved GridBagLayout
= B pluginsample SVt R 4. javaxswing JLabel
+ 1) SampleActionjavi At A;e ) % 4 java avt GridBagGonstr
+ J) SamplePlugin java & ) javaxswing. JOptionPar
- SampbPlugmU.sal public static § Sebioads plug: +- javaxswne JTextField
+ @ JRE System Libeary [irel 4. javaxswing.JButton
+ celidesignerplugin jor
= b

javaawt HeadlessExcey

“~ psbicelidesignerplugi -
. pabicelidesignar plugit
“~  psbicelidesigner plugit
+  psbicelidesignarplugit
“~  psbiceldesigner plugit

psbicelidesigner plugin
psbiceldesiener plugit

. : : n
' jpsbicelidesigner plugit
public SamplePluginDialog(Srame arg0) throws HeadlessExceptic p’b'celﬁ""‘”’p"“"
& San'pthsnnDulm
super (axg0) 2

initialize(); ContentPane : JPanel
jLabelName - JLabel

jLabelld - JLabel

} .
public SamplePluginDialcg(Frame arg0, boolean argl) ¥ 'l":’-'?( JLabel
throws He ssException { o jlabelY: Jlabel
24 textName : JTextField

enmariaran

4| | o textld : JTextField

onblem Javadoc =, Declaration 23 Seueh ccmole P'wm Call Hmarchy ::‘:: :g:::::z::

! X
Ph!nsampleSawlePll(n - - : {Pansl: JPanel
public class SamplePlugin extends CellDesignerPlugin {

PluginMenultem item:

‘ﬂ—J I ij m[{-{-lﬁ} *a—m]C)l:jDutj:lauo =1t
J_..‘..._o ’)"’OC'K"""‘"-*|@© = &J=“ I|=

4 4 = )
— Model | M-Phase2:xmi | | Species | Proteins | Genes | RNAs|_([»
[+ | Compartments

[#-__ | Species o) ﬂl

[+ | Reactions

class |positionT..| id
PROTEIN |inside 5
PROTEIN |inside 8
PROTEIN |inside s1
PROTEIN |inside 6
PROTEIN |inside
Lrefae) = PHENOT... |inside 15
Corphe 'Y © Wt PROTEIN |inside s7

(CETCED)

Edit Notes | Edit Protein Notes |

Species (id=s3, name=Weel,
M-Phase2.xml)

| Frotein (id=p3, name=Yeel)

| Grid Snap OFF
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® Get object (species,
reaction, etc.)
Information

CellDesigner
. . & Species Information B4
® Add /_modlfy object T
(species, reaction, etc.) T —

R 43.21 9081319334705




SBI= Development environment

@ CellDesigner 4.0 or higher
@ JDK 1.5.0 or higher

@CEclipse 3.4.0 (may work on earlier
version)



SBlz  How to Install Plugins

@ Copy plugin file (.jar file) to CellDesigner’s
plugin folder

® Windows: C:/Program Files/
CellDesigner4.0.1/plugin

® MacOSX: /Applications/CellDesigner4.0.1/
plugin

& CellDesigner4.0.1 =] B3

IPAE REER FRTOW U-LD ANFH

Q0-O-2 P | EXXODO

PEVAD) [ C#Program Files¥CellDesignerd 01 ~| &3 8
J J J J J oJ N

documents exec jre lib licenses  Microsoft VG..

0 B 8 8 8 &8 &

b

samples  ODREADMEL. CellDesigner.. CellDesigner.. libexpatdll libsbmldll  mmlctop2_0x..

E A S 2N BN
Operation.log sbmljdll  SOSlibJavadll  Uninstall uninstallexe
CellDesigner..

YA R
m core
g Macintosh HD
@ Backup
=4 750G
> HH
e
(&3] symbio

. cooViewer
0 Downloads CellDesigner4.0.1 i mmictop2_0.xs|

£ funa
Desktop

7 Applications libSOSlibJava.jnilib libsbmlj.jnilib libsbml.dylib
[} Documents

(@l Pictures

| >8R libexpat.1.dylib OOREADME.txt

1 {BOA D o MeoER 4 k1-A 7



SBIlE Sample plugin

@ Copy sample plugin.jar in samples/plugin/jar
folder to plugin folder

@ Restart CellDesigner

Z7E REE FTROW U@ ANFHE
QF -9 -1 | P8k s (B X X O D
PELAD l[j C¥Program Files¥CellDesignerd 0.1 ¥samples¥plugin¥jar I iz&h

sample_plugi.. & CellDesigner4 0.1 (Ol x|

74 )E) REE FTW w-AOD ANFH F
QOF3-O -2 | Px Do |[EX X O D

PEVAD [ O¥Proram FileskOellDesienerant  ~| 138

¢ O W e W

documents exec jre lib licenses  Microsoft VC.. plugin

o0 B 8 8 & o &

1858 Executable J samples O0READMEL.. CellDesigner.. CellDesigner.. libexpatdll libsbmldll  mmlctop2 0.x...

a & B OB

Operation.log sbmljdll  SOSlibJavadll  Uninstall uninstallexe
CellDesigner...

1 {8047 MR PRz I 4



SBIlE Sample plugin
File] —» [Open] — samples/MAPK.xml

Plugin] — [Sample Pluginl] — [Open Sample
Pluginl dialog]

@ Select MKKK and click [GET]

EGellDes iEner
File Edit Component View Database Layout Simulation Plugin  Window

DR 0B=|R | ovoaoosw o o
B e S I i T (" e R e s

“—_‘ Species Information

Name MKKK
1D MKKK
X 43.21 9081319334705




SBIlE Sample plugin

@ Create new model

@ Input Species Information and click [ADD]

£ Species InfomEtionm gCeIIDesigner
File Edit Component View Database

FEERS f.cnmsE of
| OFoigOoowo 0 w5
|- O L (A Gooos®F £ 2

samplePlugin * |




SBI=How to build your plugin
@ Download Eclipse 3.4 from

@ http://www.eclipse.org/

@ Launch Eclipse and specify your
workspace (ex. Desktop/workspace)

@ Click [Workbench] icon

Edit Navieate Search Projsct Run Windom Help



http://www.eclipse.org
http://www.eclipse.org

The

= Create new project
@ [File] — [New] — [Project]

Select “Java Project” and click [Next]

Input “Project name” (MyPlugin) and
select [Create separate source and
output folders]

& New Java Project | x|

& New Project E3

Select a wizard
Create a Java project

Create a Java project

Create a Java project in the workspace or in an external location.

Project name: MyPlug in

i bontents

(¢ Create new project in workspace

" Create project from existing source
Existing Ant Buildfile

T |
- General

47 Package -

(s Class 2% Java Project

&y Interface 4% Java Project from Existing Ant Buildfile
= Enum [# (> Plug-in Development

(o Annotation

~JRE
@ Use default JRE (Currently 'jre1.5.0 067 Configure JREs..
" Use a project specific JRE: |1 5 1)

~ Project layout

" Use project folder as root for sources and class files

4 Source Folder

Configure default..

Using a 1.5 JRE with compiler compliance level 1.4 is not recommended. Configure
compliance...

Eiriish | Cancel I

< Back | Next > | Cancel |



The

= Import sample source
@ Click [+] button next to [MyPlugin]

@ Right click “src” folder and click [Import]

@ Select [File system] and click [Next]

& Import E3
Select

Import resources from the local file system into an existing project.

I CellDesigner-3_2-branch
-] CellDesigner-C\/S
B uyd My Plugin
< |
=i JRE New Select an import source:

type filter text

[=l-= General
[, Archive File
o2 Breakpaints
.| Existing Projects into Workspace

Open in New Window
Open Type Hierarchy F4

= Copy A+
B Copy Glualified Name

- Paste Ctrl+Y
3 Delete Delete

: L, Preferences
Build Path 4 [+~ Plug-in Development
Source Alt+Shift+S  »

Refactor Alt+Shift+T »

[+ Team

7 Export..

o Refresh

Bun As

Debug As

Team

Compare With

Restore from Local History...

Properties Alt+Enter \




SBIE Import source file
@ Click [Browse] button next to “From directory”

@ Sclect “C:\Program Files

\CellDesigner4.0.1\samples\plugin\src” and
click [OK]

@ Click check box next to “src” folder

Select a directory to import from.

=47 CellDesignerd.Dalpha2

S E]“u_jsamples
- nbt

I

$FLOTHSOPERR M |




SBIE Sele

AQO

ct Java Build Path

~

| E
1.1 CellDesigner-3_2-branch
~~1_J CellDesigner-CVWS
2] {37" My Plugin
5% sre New
#-m=, JRE{  Golhto

i

Open in New Window
Open Type Hierarchy

F4

= Copy

B Copy Gualified Name
-~ Baste

% Delete

Al

Ctrl+Y
Delete

Build Path
Source
Refactor

»
Alt+Shift+s »
Alt+Shift+T »

(225 Import..
5 Export..

. Refresh
Cloge Project

F&

Run As

Debue As

Team

Compare With

Restore from Local History...
PDE Tools

G2 /5 g AR 4

[type filter text

. Infa

. Builders

B |52 Build Path
[Q Java Code Style
- Java Compiler

- Javadoc Location

- Project References

Java Build Path

% Source | > Projects =i Libraries | . Order and Export |

JARs and class folders on the build path:

# = JRE System Library [jre1.5.0_06]

Add JARs.. I
( Add External JARs.. L{a

Add Variable..

Add Library..

Add Class Folder...

Hemoye

[ierate JAREE..

|
|
I
Edit.. |
|
|

o]

Cancel




SBlE= Select Java Build Path

@ Select following .jar files

® C:\Program Files\CellDesigner4.0.1\exec
\celldesigner.jar

® C:\Program Files\CellDesigner4.0.1\lib

\ b m I - - r & Properties for MyPlugin H=] B3
S J - J a- type filter text Java Build Path = -

-~ Info .
. Builders L® Source | L Projects = Libraries | . Order and Export |

Java Build Path JARs and class folders on the build path:
£ Java Code Style — - - " .
& Java Compiler [#-g. celldesigner.jar - G¥Program Files¥CellDesignerd.C Add JARs.. |

" Javadoc Location [+-4. sbmljjar - C:¥Program Files¥CellDesigner4.0alpha2 -
- Project References #-=, JRE System Library [jre15.0_06] ; g
Add Variable... I
Add Librarsy... l
Add Class Folder.. I

Ed |

it..
Remove |




Compile

@ Imported java source files are automatically
compiled and java class files are generated In
the "bin" directory of your project directory

N [51:}]» My Plugin

SIS My Plugin #-4 % sre
#-{5% sre 5« G- JRE System Library [jre
+- 2, JRE System Library [jre ‘,. celldesigner.jar - C¥Proe

g sbmljjar - C¥Program F




Institute

@ Right click [MyPlugin] — [Export]
@ Sclect [JAR file] and click [Next]

& Java - Eclipse SDK & Export
File Edit Source Refactor MNavieate Search Project Rui Select
" J *; v 0 v % v ] 25 d,_‘ 6 - ] @ Export resources into a JAR file on the local file system.

-

e

52 Select an export destination:

1] CellDesigner-3_2-branch [type filter text

: -] CellDesigner-CWS == General
SR 11y P lugin

EE] 'i.iﬂ src Neﬂ : :

B JRE Go Ihto &7 Javadoc

[+ g cellde #-= Plug-in Development
Open in New Window (= Team

Open Type Hierarchy F4

g0 sbhmlj

= Copy A+
. Gopy. Qualified Hame

- Paste Crl+Y
3¢ Delete Delete

Build Path >
Source Alt+Shift+S  »
Refactor Alt+Shift+T »

2 Import...

A

.+ Refresh F5 o
i : (?) < Back Next > Eirneh Cancel
Cloge Project 2




SBIE Generate jar files
@ Check your project (MyPlugin)

@ Select [Export generated class files and

resources] e 1

Define which resources should be exported into the JAR.

@ Specify JAR file

[ g 1y Plugin || classpath
i || project

Put jar file to plugin

[~ Export all output folders for checked projects

f O I d e r [~ Export java source files and resources

[~ Export refactorings for checked projects. = oot i ofacionnes

Select the export destination:

JAR file: [C¥Documents and Settings¥funa¥T A2 by F¥SamplePlugin jar
Options:

[v Compress the contents of the JAR file

[~ Add directory entries

[~ Overwrite existing files without warning

< Back | Next > I Cancel I




SBIEHow to Implement plugin
@ Write your plugin class

® extend CellDesignerPlugin class
@ \Write an action class

® extend PluginAction class
@ Create menu and menu item

® use PluginMenu, PluginMenultem
® Register PluginMenu to CellDesigner

® use addCellDesignerPluginMenu()

@® Implement some methods to receive
events from CellDesigner



SBI= 1. Write your plugin class

@ Your plugin class must extend the
CellDesignerPlugin class. CellDesigner will call
the constructor of your plugin class to
Instantiate it.

public class SamplePlugin extends CellDesignerPlugin {
// Constructor
public SamplePlugin() {

h
}




SBlE 2. Write action class

@ Write an action class which extends the
PluginAction class for an action event that
would be passed when the plugin menu is
selected on CellDesigner.

p
public class SampleAction extends PluginAction {

public SampleAction(SamplePlugin plugin) {
// Write your code for constructor

}

public void myActionPerformed(ActionEvent e) {
// Write your code for action event

}
}

\_




SBI&E 3. Create menu and item

@ Use PluginMenu class and PluginMenultem
class to create menus on CellDesigner. Register
the action class to the PluginMenultem for
CellDesigner to invoke the action.

4 )

public class SamplePlugin extends CellDesignerPlugin {

// Constructor

public SamplePlugin() {
PluginMenu menu = new PluginMenu(“Sample”);
SampleAction action = new SampleAction(this);
PluginMenultem item = new PluginMenultem(“Samplel”
action);
menu.add(item);
addCellDesignerPluginMenu(menu);




SBIE 4. Register PluginMenu

@ Use following methods to register PluginMenu
to CellDesigner

@ addCellDesignerPluginMenu()
® Register menu to Plugin menu

@ addSpeciesPopupMenu()

@ addReactionPopupMenu()
@ addCompartmentPopupMenu()

® Register menu to right-clicked pop-up
menu



SBI= 5. Implement methods

@ Implement following methods to receive
events from CellDesigner ( ).

(

public class SamplePlugin extends CellDesignerPlugin {
public SamplePlugin() {} // Constructor
public void addPluginMenu() {} // add PluginMenu

public void SBaseAdded(PluginSBase sbase) {}

public void SBaseChanged(PluginSBase sbase) {}
public void SBaseDeleted(PluginSBase sbase) {}

public void modelOpened(PluginSBase sbase) {}

public void modelSelectChanged(PluginSBase sbase) {}
public void modelClosed(PluginSBase sbase) {}




SBI& Accessible Information

@ Plugin can get following information
@® Selected model (SBML)
® PluginModel getSelectedModel()
® All opened model (SBML)
® PluginListOf getAllIModels()
® Selected node on model
® PluginListOf getSelectedAlINode()

® All nodes on model
® PluginListOf getAllSpeciesNodes()



SBI= Notification from Plugin

@ You can implement functions to add, update
and delete PluginSBase in CellDesignerPlugin.
The Plugin can notify CellDesigner these
changes via CellDesignerPlugin interface.

® notifySBaseAdded(PluginSBase sbase)

® notifySBaseChanged(
® notifySBaseDeleted(P

PluginSBase sbase)

uginSBase sbase)



Restriction

@ Some actions trigger sequential actions. You
have to implement the sequential actions In
your plugin.

Example: delete species S2

3 -£3-&3
o &3

-



SBIE Example code
@ Get Species properties from CellDesigner

(private void getSelectedSpecies() { .
PluginListOf lof = plugin.getSelectedSpeciesNode();
if (lof.size() '=0) {

// get PluginSpeciesAlias

PluginSpeciesAlias alias = (PluginSpeciesAlias)lof.get(0);

// get position
double x = alias.getX();
double y = alias.getY(); (100, 150)

// get Species “

PluginSpecies sp = alias.getSpecies();
String name = sp.getName();

String id = sp.getld();

h




SBIlE Example plugin

http://celldesigner.org/~funa/plugintutorial.jar
@ Get SpeciesAlias info

® Print out SpeciesAlias info (for debug)
@ Change SpeciesAlias property

® Change color, size, position of Proteins
depend on its name (work with MAPK.xml)

@ Visualize InitialAmount

® Change color of Species when its
InitialAmount < 20'0 Plugin Window SBW Preferen

ce Help

Sample Pluginl » | = J § % B =
Sample Plugin2 » | . &



http://celldesigner.org/~funa/plugintutorial.jar
http://celldesigner.org/~funa/plugintutorial.jar
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