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FROM WIRING DIAGRAMS TO MODELS PN & Systems Biology
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BASIC STRUCTURE PN & Systems Biology

A <E> A|E --> B enzymatic reaction,
mass-action kinetics
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NET COMPOSITION FROM BUILDING BLOCKS PN & Systems Biology
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SIGNALLING CASCADE AS PETRI NET
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SIGNALLING CASCADE, SIMULATIONS
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FROM LITERATURE TO MODELS
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FROM GENOMES TO MODELS PN & Systems Biology

[Monk 2013]
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FROM GENOMES TO MODELS PN & Systems Biology

A ' N Net Informations [MO n k 20 13]

Nodeclass Count
Place 2330
Transition 4168
Immediate Transition 0

Deterministic Transition 0
Scheduled Transition 0
LookupTable 0

Edgeclass Count
Arc 13558
Read Arc 0

Inhibitor Arc
Reset Arc
W Equal Arc
Modifier Arc
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HOW TO SURVIVE LARGER MODELS ?
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HOW TO SURVIVE LARGER MODELS ?

-> MODULAR MODELLING
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HOW TO SURVIVE LARGER MODELS ?
-> MODULAR MODELLING

-> COLOURED PETRI NETS
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[BLATKE, MEYER, MARWAN 2011]
-> A PROTEIN-ORIENTED MODULAR MODELLING CONCEPT
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MODULAR MODELLING
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[BLATKE, MEYER, MARWAN 2011]

-> A PROTEIN-ORIENTED MODULAR MODELLING CONCEPT

marphine enkephaline dynorphine

© © O
muCR deltaOR  kappaOR CB1R
‘ @

cGMP

® (@) o ® © ©

(i Pi GDP otp  PDEIC  PDE2A
© ® o
2l GAR GMP

bradykinin
B2R = PLCheta

@ ©) @) o

acetylcholine MR DAG =
® o
PIP3 PKCzeta PHKCepsilon PKCalpha i

intracellular space

@ ® ®
PE PSER PA caViz2

adrenaline  PGE2

”MODULES: 38)

o ©
o 5 5 PLACES: 713
wae = | TRANSITIONS: 775
® o © PAGES: 325
ATP cAMP Gs
NESTING DEPTH:j
x
FOE4D L PDE4D S A_Rbet AKAR
O =
AMP P2
®
PP2A PDK1 FAAH AEA
C?_IOFA NAPE_PLD
i NAPE-Precursor2
© © © © @) ®
CaMKll CaMKK CaMKIV CN NAPE
© ® ©
CaM CPS NAT
@ O @ NA{E—)Fracursnm
Ca\Vf13 CaV33 a2 membrandgTRPV1 membrane
- »

extracellular space

monika.heiner@b-tu.de

June 2016
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reproduction_of prey predator_death
2
Preyl Predatorl
5 0
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consumption_of prey
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reproduction_of prey predator_death
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COLOURED PETRI NETS, EX: PREY - PREDATOR PN & Systems Biology

Q definitions reproduction_of_prey predator_death
colourset CS =1-2;
var X : CS; 1 i

QO better: 2" X X X
const SIZE = 2; Prey Predator
colourset CS = 1-SIZE; CS é CS
var x : CS: 50 all() 100" all()

X X 72X

consumption_of_prey
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COLOURED PETRI NETS, EX: PREY - PREDATOR PN & Systems Biology

Q definitions reproduction_of_prey predator_death
colourset CS =1-2;
var X : CS; 1 i

QO better: 2" X X X
const SIZE = 2; Prey Predator
colourset CS = 1-SIZE: CS Q CS
var x : CS: 50 all() 100" all()

X X 72X

consumption_of_prey

O changing SIZE adapts the model to various scenarious
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