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What is JSBML?

* Java library to read/write/manipulate
SBML files.

* Offers full platform independence. L Je

* CellDesigner plugin interface.

c1

|£ | SBML Structure Visualization = & DY

. SBMLDocument Level 3 Version 1
= sim1_simulation_example
#- |, XMLNode [childrenElements=[XMLNode [childrenElements=[XML
= 1. listOfLayouts
= 1. layout
[+- 1. listOfLocalRenderInformation
- # Layout_Size [width=467.0, height=271.0, depth=1.0]
[+- 1. listofCompartmentGlyphs
[+- 1. listofSpeciesGlyphs
[+- 1. listofReactionGlyphs
[+ 1. listOfTextGlyphs
[+ L listOfUnitDefinitions
[+ L. listofCompartments
+- . listOfSpecies
+- 1. listOfReactions

< »

CellDesigner model and JSBML plugin
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E What is CellDesigher?

CellDesigner is a process diagram
editor for biochemical networks.

One of most frequently used tools
in systems biology.

Accesses many SBML model
databases: BioModels, PANTHER.

Function augmentation: plugins

a re? ‘@

[m]

e Essential for project.

-CellDesigner sample file: M_phase.xml
-PANTHER logo: http://www.pantherdb.org/
-BioModels logo: http://www.ebi.ac.uk/biomodels-main/
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fﬁ Layout and Render Extension

Pre-L.3 SBML, no way to specify network l |
B —»

layout or appearance. i _<:
2006: Layout and Render packages proposed. c —=

1. Layout: element position, size.

>.  Render: colors, shapes, line widths, etc. B

. : : &

CellDesigner has own specification. O

e Would like to merge both SBML’s and

CellDesigner’s specifications. I_l
O D
species b
—— @ <
species a

C» 2
species ¢

Figure 1: Examples of different render-
ings of the same layout.

-from SBML Level 3 Package: Layout
specification
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Project Motivation

Why improve CellDesigner/JSBML plugin interface?
1. JSBML users: harness model layout power of CellDesigner.
>.  CellDesigner users: access diverse suite of JSBML tools.
3. Plugin developers: Interface can ease plugin development.

20 August 2014  Ibrahim Vazirabad



~ Project Overview

CellDesigner provides non-accessed layout/render
information.

e Want to import these attributes via Layout/Render.

CellDesigner/JSBML model synchronization was incomplete.

1. JSBML notified CellDesigner of core Model changes.
>.  CellDesigner = JSBML unimplemented.
When CellDesigner sends events, need to update JSBML Model.
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Project Goals

Develop small collection of CellDesigner plugins.
1. Visualize Layout/Render data additions from CellDesigner.
>. Visualize synchronization from CellDesigner to JSBML.

1%t step: map CellDesigner plugin interface to Layout/ Render.

e PluginCompartment, PluginSpeciesAlias, PluginReaction
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/PI@\Compartment-JSBML Mapping

CellDesigner Plugin Interface | | JISBML Layout Extension Classes
PluginCompartment CompartmentGlyph
Height - - Height
Width < » Width
X X
Y Y
NamePositionX
NamePositionY N
D \~ TextGlyph
LineColor N X
. Y
InnerWidth originOfText
OuterWidth
Thickness
ColorDefinition

Value

Rectangle -

GraphicalPrimitivelD

StrokeWidth

JSBML Render Extension Classes
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mﬁpeciesAlias-JSBML Mapping

20 August 2014

CellDesigner Plugin Interface

JSBML Layout Extension Classes

PluginSpeciesAlias SpeciesGlyph
Height-- =g Height
Width g - Width
X < » X
Y - - Y
NamePositionX
NamePositionYQ~
Alias] 4 TextGlyph
Type X
Y
. \ originOfText
=---a melLineWidth
N\,

r-b Color

JSBML Render Extension Classes

ColorDefinition

Value

GraphicalPrimitivelD

StrokeWidth

IMPLE MOLECULE
ION, DRUG

GENE, PROTEIN

RNA, PHENOTYPE,
RECEPTOR

CellDesigner-defined
Species names

Ibrahim Vazirabad

<= Ellipse

~aff=p Rcctangle

=g Polygon

JSBML Render
Extension Classes




" PluginReaction-JSBML Mapping

JSBML Layout CellDesigner Plugin Interface

Extension Classes
PluginReaction ‘ STATE_TRANSITION
ReactionType KNOWN_TRANSITION_OMITTED

TextGlyph
UNKNOWN_TRANSITION

LabelX TRANSCRIPTION
LabelY TRANSLATION

ID TRANSPORT
PositionInformation CellDesigner
LineWidth Reaction Types

LineColor

ReactionGlyph

setCurve

SpeciesReferenceGlyph

setCurve

ColorDefinition GraphicalPrimitivelD
Curve

StrokeWidth

JSBML Render Extension Classes
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CellDesigner Plugin Creation

To create plugin, implementation of only two abstract classes required.
Once implemented, link formed between JSBML and CellDesigner.
Easily make JSBML application into CellDesigner plugin.

Declares

hIVOkES_» AbstractCellDesigner

AbstractCellDesigner > -
Plugin

PluginAction

Loads

Calls J (‘3 ML on start

CellDesigner

; X 1
-Schematic: Drager 2014



Project Progress

Imported CellDesigner Layout data into J[SBML.
1. SBML file export plugin.
>. Tree-based Layout visualization plugin.

CellDesigner->JSBML synchronization completed.
Tree-based SBML visualization plugin.
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</layout :boundingBox>
</layout:textGlyph>

<layout:textGlyph layout:id="tGlyph_a5" layout:originOfText="MAPK">
<layout :boundingBox>

<layout:position layout:x="162.88404689497946" layout:y="304.87997538073034" layout:z=
<layout:dimensions layout:width="80" layout:height="40" layout:depth="1"/>
</layout :boundingBox>

v 2B
an Downloads - Shortcut

| Final Glyph Schematics
| Materials
| Resumes

File name: |mapk.xml

Files of type: | xml/.sbml Files

Network

<layout:textGlyph layout:id="tGlyph JO" layout:originOfText="J0">
<layout :boundingBox>

<layout:position layout:x="132.2190813193347" layout:y="86" layout:z="0"/>
<layout:dimensions layout:width="20" layout:height="10" layout:depth="1"/>
</layout:boundingBox>

</layout:textGlyph>

<layout :boundingBox>
I

<layout:textGlyph layout:id="tGlyph J1" layout:originOfText="J1">

20 August 2014  Ibrahim Vazirabad

-CellDesigner sample file: MAPK.xml B



~ Layout Visualization: MAPK Pathway

(== — [N D

|£ | SBML Visualization

SBML Layout Viewer

SBML Layout Viewer

‘ + Add files... © Start upload @ Delete files

Original Size | Scaled x2 | 640x480 | 1024x768 | SVG Export (experimental)

Pt AR DU FHED ) Soseeny

<layout :boundingBox>
<layout:position layout:x="132.2190813193347" layout:y="86" layout:z="0"/>
<layout:dimensions layout:width="20" layout:height="10" layout:depth="1"/>
</layout:boundingBox>
</layout:textGlyph>
<layout:textGlyph layout:id="tGlyph_Jl1" layout:originOfText="J1">
<layout :boundingBox> Y
< 1 | »

I E—

-CellDesigner sample file: MAPK.xml
Visualized by SBML Layout Viewer
URL: sysbioapps.dyndns.org/Layout
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CDP Reductase

dCTP de:

o

|£] SBML Visualization (o] =]
‘Export SBML to File
<?xml version='1.0' encoding='UTF-8' standalone='no'?> -
<sbml xmlns="http://www.sbml.org/sbml/level3/versionl/core" xmlns:layouc="hccp://www4sbml.nrg/sbml/1eve13/vers.\.on:\:\
<model id="De_space_novo_space_pyrimidine_space_deoxyribonucleotide_ space biosynthesis">
<notes>
<body xmlns="http://www.w3.0rg/1999/xhtml">
<p>The de novo biosynthesis of pyrimidine deoxyribonucleotides, the monomeric units of DNA. Website=www.bioc
</body>
</
<14 |£/Save Xmlns:xsi="http:
T = .
Savelin: - Desktop | ? B= nl/render/versior
3 an Downloads - Shortcut
— | Final Glyph Schematics
Recent
Ttems I Materials
- I Resumes
mapk.xml
Desktol
4 pth="1"/>
My
Documents
A
Computer
File name: de_novo_DNA_synthesis.xml|
Network Files of type: | xmiy.sbml Files v
</layout:boundingBox>
</layout:speciesGlyph> L
<layout:speciesGlyph layout:id="sGlyph_a2" layout:species="s2">
<layout:boundingBox>
<layout:position layout:x="489" layout:y="552" layout:z="0"/> +
<layout:dimensions layout:width="72" layout:height="22" layout:depth="1"/>
</layout:boundingBox> r
</layout:speciesGlyph>
<layout:speciesGlyph layout:id="sGlyph_a3" layout:species="s3">
<layout:boundingBox>
<layout:position layout:x="807" layout:y="313" layout:z="0"/> il
< | i >
h . = -

-PANTHER Model: De novo pyrimidine deoxyribonucleotide biosynthesis
Visualized by SBML Layout Viewer

URL: sysbioapps.dyndns.org/Layout 15
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(&) SBML Visualization [a @] =]

Export SBML to File

<?xml version='1.0' encoding='UTF-8' standalone='no'?>
<sbml xmlns="http://www.sbml.org/sbml/level3/versionl/core"” xmlns:layout="http://www.sbml.org/sbml/level3/versionl/ |
<model id="5ingh2006_TCA Ecoli_glucose" name="Singh2006_TCA_Ecoli_glucose" metaid="_76275e67-bl7£-40e5-87fa-cb99%¢
<annotation>
<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#" xmlns:bgmodel="http://biomodels.net/model-
<rdf:Description rdf:about="#_76275e67-bl7f-40e5-87fa-cb99e4cf0ff8">

' <bamodel:is>
e
= /Save sl
Save in: | il Desktop v 2B
e #n Downloads - Shortcut
suc ]
SDI — i
Recent | Final Glyph Schematics
Items I Materials
- I Resumes
mapkxml
Desktop
LT 5
My
FUM
Documents
LY
Computer
]
File name: TCA_cycle_E_coli.xml
Network  Files of type: [ xmi/.sbml Files v
<rdf:Bag>

<rdf:1i rdf:resource="http://identifiers.org/obo.go/GO%3A0006097"/>
</rdf:Bag>

</bgbiol:hasVersion>

<bgbiol:hasVersion>

<rdf:Bag>

<rdf:1i rdf:resource="http://identifiers.org/obo.go/GO%3A0006099"/>
</rdf:Bag>

</bgbiol:hasVersion>

<bgbiol:isVersionOf>

<rdf:Bag>

<rdf:li rdf:resource="http://identifiers.org/kegg.pathway/ko00020"/>
<[ 1l

Layout information has been translated to

BioModels Model #: BIOMDo0000000222

: ; Visualized by SBML Layout Viewer
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/ "//
CellDesigner/JSBML Synchronization

CellDesigner plugins sends notifications when:
SBaseAdded ()

SBaseChanged()

SBaseDeleted()

modelOpened()

modelSelectChanged()

modelClosed()

O v Ao W N BB

To understand further, created plugin that receives/prints
events.
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CellDesigner/JSBML Synchronization

1l

-

(£ SBML/CD Test

e E] =]

model Opened:

Model_ SelectChanged:

oscillating MAPK
oscillating MAPK

Model SelectChanged: oscillating MAPK
SBase_Changed: PluginSpeciesAlias: a4
SBase_Changed: PluginReaction: J3

—|§SBase Changed: PluginReaction: J4 . .
SBase:Changed: PluginReaction: Jé FOUI‘ reactlons, one speCIes. 10 l ______________ .
SBase Changed: PluginReaction: J7 ] \
SBase_Changed: PluginReaction: J7 .‘.m MKKK E
SBase_Changed: PluginReaction: Jé “--32-- ------- /
SBase_Deleted: PluginReaction: J4
SBase_Changed: PluginReaction: J3
SBase_Deleted: PluginReaction: J3 16) J7 ChangEd: ]37 I4 Q@
SBase Deleted: PluginSpeciesAlias: a4 3 T J2 [o]
SBase—Deleted: PluginSpecies: MKK PP deleted n addltlon. MKK = i '

<4 MAPK

S

=

[T
O

One user action, many events sent.
Update JSBML Model accordingly.

uVol

X

Clear Display

Ibrahim Vazirabad
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|£:| SBML Structure Visualization

|, SBMLDocument Level 3 Version 1

(=} . oscillating_MAPK
[#- |, XMLNode [childrenElements=[XMLNode [childrenElements=[XMLNode
annotation

4| d =] listOfLayouts g
—= 5 =1 1. layout

| listOfLocalRenderInformation
~- # Layout_Size [width=630.0, height=408.0, depth=1.0]
| listofCompartmentGlyphs
[ . listofSpeciesGlyphs Node
| speciesGlyph [id=sGlyph_a2, reference=MKK]
| speciesGlyph [id=sGlyph_a0, reference=MKKK]
| speciesGlyph [id=sGlyph_a5, reference=MAPK]
. speciesGlyph [id=sGlyph_al, reference=MKKK_P]
| speciesGlyph [id=sGlyph_a3, reference=MKK_P]
| speciesGlyph [id=sGlyph_a4, reference=MKK_PP]
|. speciesGlyph [id=sGlyph_a6, reference=MAPK_P]
. speciesGlyph [id=sGlyph_a7, reference=MAPK_PP]
=] IlstOfReactlonGlyphs
. reactionGlyph [id=rGlyph_30, reference=10]
.. reactionGlyph [id=rGlyph_J1, reference=11]
. reactionGlyph [id=rGlyph_32, reference=12]
.. reactionGlyph [id=rGlyph_33, reference=13]
. reactionGlyph [id=rGlyph_34, reference=14]
|, reactionGlyph [id=rGlyph_J5, reference=15]
reactionGlyph [id=rGlyph_J6, reference=16]
. reactionGlyph [id=rGlyph_J7, reference=17]
.. reactionGlyph [id=rGlyph_38, reference=18]
. reactionGlyph [id=rGlyph_19, reference=19]
[#- [, listOfTextGlyphs
| listOfUnitDefinitions
| listofCompartments
(=) . listOfSpecies
1 MKK
. MKKK
1. MAPK
. MKKK
MKK
MKK
. MAPK

. MAPK
llstofReactl
. Jo

L
12

13

J4
15
. J6
L7
.18

19

()Gl )

Synchrony maintained between CellDesigner and JSBML.

zagiizushsang s i daaiabad -CellDesigner sample file: MAPK.xml R
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Next Steps/Further Work

Render Extension additions are not implemented.
a) JSBML bug preventing Render Extension from being implemented.

b) On Monday, bug report accepted.

Reaction positioning algorithm issues:

1. Guesswork involved in finding the process node. [ = |

>. Updated CellDesigner plugin interface released on Sunday.

Synchronize Layout Extension changes from JSBML to
CellDesigner.
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Project Discussion

Once completed, hope that it will make the interface
between CellDesigner and JSBML very fluid.

Will provide a way to communicate between generic
functionality of JSBML and visualization function of
CellDesigner.

With improvements, it will be a polished addition to
current JSBML-CellDesigner bridge.
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