SBGN support in BIOCHAM&S

Biochemical Abstract Machine

Dragana JOVANOVSKA
EPI CONTRAINTES, http://contraintes.inria.fr
INRIA Paris — Rocquencourt, France

06.10.2010

SBGN-6, COMBINE MEETING, Edinburgh UK

W[ N R T A | 5aris “Rocauencount




SBGN support in BIOCHAM &

=
NS
S,

iz, Outline:
528

N

@ BioCham - Biochemical Abstract Machine

@ SBGN support in BioCham
@ Biocham Reaction Graph Editor
@ Conclusion

@ On-going work

SBGN-6, COMBINE MEETING, Edinburgh UK

I I NRIA | s stnencoun




SBGN support in BIOCHAM &

_ _ _ _ —»Modelling
BioCham - Biochemical Abstract Machine \
- A

- different simulators

nalysing

- temporal logic based language

- features for correcting/completing/reducing/relating/coupling models SBML
compatible

BlIoCHAM Consists of,

MODEL -

SBGN-6, COMBINE MEETING, Edinburgh UK

INSTITUT NATIONAL

DE RECHERCHE centre de recherche
EN INFORMATIQUE ;‘ N RIA PARIS - ROCGQUENCOURT
ET EN AUTOMATIQUE Y


http://contraintes.inria.fr/biocham

SBGN support in BIOCHAM&®

@ Analysing features in Biocham:

Simulations (Numerical, Boolean, Stochastic) Parameters Search

Static analyses
- parameters dimensions

- kinetics consistency
- influence graph

- protein functions /

Trace Analyse

Model Checking
- model comparison

Reduce Model

Learn Rules — to complete
or modify the model

Revise Model using theory
revision algorithm
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SBGN support in BIOCHAM &

@ SBGN Entity pool nodes, Defined Sets of EPNs and Auxiliary Units:

Macromolecule, Nucleic Acid Feature, Multimer, Complex, Source and Sink, Compartment,
Unit of Information(cardinality), State Variable(modified)

Biocham objects' grammar:

object =  molecule | molecule: :name located molecule
molecule = [E
name e )
| molecule-molecule molecular complex a-b
| molecule~{name,...,name} modified molecule
pl,p2,p3
| gene
| ¢ molecule ) Ca )
gene = #name 220
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SBGN support in BIOCHAM &

@ SBGN Entity pool nodes, Defined Sets of EPNs and Auxiliary Units:

Macromolecule, Nucleic Acid Feature, Multimer, Complex, Source and Sink, Compartment,
Unit of Information(cardinality), State Variable(modified), Labeled Clone Marker!!!

[ ﬁ' [ 1,p2, i:? F
Biocham objects' grammar: -

object =  molecule | molecule: :name located molecule

molecule =
name

| molecule-molecule molecular complex

| molecule~{name,...,name} modified molecule
| gene

| ¢ molecule )

gene = #name
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SBGN support in BIOCHAM &

@ SBGN support in BioCham: SBGN Process Nodes :

Process, Association and Dissociation

Biocham reactions' grammar:

reaction = kinetics for basic_reaction
| basic_reaction
| name : basic _reaction
| name : kinetics for basic_reaction

basic _reaction = solution = solution.

| solution =[object]=> solution.

| solution =[solution => solutioni=> solution.
| solution <= solution.

| solution <[object]= solution.

solution = _ | object | integer+object | solution + solution | ( solution )

Nucleus
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SBGN support in BIOCHAM &

@ SBGN support in BioCham: SBGN Process Nodes and Arcs :

Process, Association and Dissociation; Consumption, Production and Modulation

Biocham reactions' grammar:
Srammar. e I | |
reaction = kinetics for basic_reaction [3 &=
- c— #d

| basic reaction
| name : basic_reaction
| name : kinetics for basic_reaction

basic reaction = solution = solution. ’ &
| solution =[object]=> solution.
| solution =[solution = solution]=> solution. "
| solution <= solution. &b

| solution <[object]= solution.

solution = _ | object | integer+object | solution + solution | ( solutior.

(@
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SBGN support in BIOCHAM &

@ Biocham Reaction Graph Editor

a x
Biocham Help
2 ) - . -
P EOCEHB W R &
7 @ Biocham Models
? ‘ tyson91 =
2. 6. k2" [Cyelin] for Cyrlin=>_
ol
Evi Bl
L%‘JI .| Show Kinetics
L%I Graphical Editor ) K3 [Cyeling™[Cde2~{p L} for Cytlin+ Cde2~{pl}=>Cdc2-Cyelin~{pl,p2}
Mc
L
L°J Save As...
MES
P Export As..
L%‘ a Print 0.7 kdp*[Cde2 -Cyelin~{p1,p2} for Cde2-Cytlin~{pl, p2}= >Cdc2-Cyelin~{pl}
L#I Matros
L%,J Conservation Laws
|| Temporal Properties 0 k4t [Cde2 -Cyeline{p 1} 2*[Ce2 - Cyrlin~{p1,p2 Y] for Cae2 -Cyelin~{pl, p2 i=[CdeZ-Cyrlin~{p1i = Coc2 -Cyclin~{p1}
EBiochamWarnings 1 K5 T[Cde2 ~Cyelin~{p1}] for Coc2-Cyrlin~{pl}= > Coic2 -Cyrlin~{pl,p2}
B Biocham Command-Line
f ‘ Mew Biacham 0 £ k6" [Cde2 ~Cyelin~{p1}] for Cde2-Cyrlin~{p1}= > Cyclin~{p1}+ Cdc2
=
L%,J Rules
|| Events
L#I Initial State Lo k7T [Cyelin~{p1}] far Cyclin~{pl}=>_
L%,J Molecules
|| pectarations
00 K" [Cale2] for Cole2=»Cde2~{p1} | 4
L#I Parameters
L%,J Macros
L%l Conservation Laws
. 1 KOT[Cde2 ~{plY] for Coc2 ~{pl}=>Cdc2
el Temporal Properties
BiochamWarnings
B Biocham Command-Line
%Streen Refresh
< il I»]]
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SBGN support in BIOCHAM &

@ Biocham Reaction Graph Editor

Biocham Help

AN E

2 s ox

? @ Biocham Models

¢ ‘ testSaveModel

[ ‘ Mew Biocham 0

a
|| rules

| Events

Lg Initial State

Lg Molecules

| | Declarations
L%,_I Parameters

LIEI_I Macros
Lg Conservation Laws

| Temporal Properties

[ . tyson91

LI;_I Rules

|| Events
LIEI_I Initial State
Lg Molecules
LIE_II Declarations
|| Parameters

|| Macros
|| conservation Laws

|| Temporal Properties

Biocham reaction Graphical Editor & 702

ReactionGraph Edit View Help

T

= Eir e A S SR S == S el et
LIEI_I Rules
| Events
|| Initial State
|| Molecules
L] pectarations [3
LIEI_I Parameters
|| Macros [3
|| Conservation Laws
|| Temporal Properties [Q
Jovanas Dratana- ska

ST
Formulal-Formulaz

Ll’ o |

NucleusE

s

“lBiocham Reaction Graph Editor

[47/63Mb
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SBGN support in BIOCHAM &

@ Biocham Reaction Graph Editor
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BioCham Reaction Graph Editor

Validation of the syntax and the semantics

SBGN-6, COMBINE MEETING, Edinburgh UK

Bl I NRIA | s sstencount




13

BioCham Reaction Graph Editor

Validation of the syntax and the semantics

~_Wrong kinetics

@ Two genes ¢ gl and # g2 are presenet in the left side of rule.

® Value of type <reaction or <set_of_reactions > expected.

® Syntax error.

~_Wrong molecules name

® Too many parameters (or syntax erron.

Ok
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BioCham Reaction Graph Editor

Validation of the syntax and the semantics

Biocham =3=

Biocham Help

ENEN=

E & -

T

e

[eeeeaaaas

7 @ Biocham Models

New Biocham 0

Rules

Events

Initial State
Molecules
Declarations
Parameters

Macros
Conservation Laws

Temporal Properties
.

ta.

A BiochamWarnings
B Biocham Command-Line

EBiochamWarnings and Errors

§§ Error: Walue of type <reaction> or <set_of_reactions> expected.

|| wrarning: There are genes in left side of rule a+ #gene=>_ which are not in the right side.

§§ arning: Two genes ¢ gl and # g2) are presenet in the laft side of rule.

|| Mrarning: There are genes in left side of rule #9l+ #g2 => #gl- #a2 which are not in the right side.
§§ Error: Yalue of type <reaction> or <set_of_reactionss> expected.

:|| Error: Too marmy parameters (or syntax error).

§§ Errar: Mat enaugh parameters.

o|| Error: Syntax error.
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CONCLUSION
Proposal for SBGN

* Nested complexes

& Biocham <3>

.I?iucham Help
G OBR

? @ Biocham Models

- . New Biocham 0
? ‘ New Biocham 1

.
L@ Rules

&

i Biocham reaction Graphical Editor
) ReactionGraph Edit View Help

i
:
:
%
g

|| Events

Lg Initial State
L@ Molecules
|_|E|_| Declarations
Lg Parameters

L@ Marros

|_|E|_| Conservation Laws

2]
[ Cdc2-Cyclin-#gene j
A-Cdc2-Cyclin-#gene

|| Temporal Properties

P g i
5 4;} £2e-Lye
o ety B
2 Export image
Refresh

‘Biocham Reaction Graph Editor l6/63Mb
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CONCLUSION
Proposal for SBGN

* Nested complexes

Cdc2-Cyclin-#gen j

A-Cdc2-Cyclin—#gen

L
; [Cdcz—Cvclin—#ge;] )[ A—Cdcz—Cvclin—#gene]
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CONCLUSION

Biocham is based on a formal language for modelling
biochemical systems

Static analyses in the Graphical User Interface

SBGN Graphical Editor - The best of the both worlds (formal and
graphical)
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On-going work

+ Better automatic Layout
+ Layout saving format and reuse of layout

+ Generalization of graphical operations to edit model
reductions [Gay Soliman Fages bioinformatics 2010]
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_. @,_ )  SBGN supportin BIOCHAM&®

-

Thank You!!!!

biocham@inria.fr

http://contraintes.inria.fr/BIOCHAM/
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