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FROM WIRING DIAGRAMS TO MODELS
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NET COMPOSITION FROM BUILDING BLOCKS

SINGLE 
MASS-ACTION STEP
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NET COMPOSITION FROM BUILDING BLOCKS

SINGLE 
PHOSPHORYLATION / DEPHOSPHORYLATION
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NET COMPOSITION FROM BUILDING BLOCKS

DOUBLE PHOSPHORYLATION / DEPHOSPHORYLATION
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SIGNALLING CASCADE AS PETRI NET

[GILBERT, 
HEINER, 
LEHRACK 2007]

[HEINER, 
GILBERT, 
DONALDSON 2008]
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SIGNALLING CASCADE, SIMULATIONS

signalling cascade
as wiring diagram

[GILBERT, 
HEINER, 
LEHRACK 2007]

[HEINER, 
GILBERT, 
DONALDSON 2008]
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FROM LITERATURE TO MODELS
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FROM LITERATURE TO MODELS
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APPROACH 3

Core
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For 55 unique E. coli strains
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struction. Thus, the 55 strain-speci
converted into GEMs that allow for the simulation of phenotype
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FROM GENOMES TO MODELS
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-> MODULAR MODELLING

-> COLOURED PETRI NETS
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MODULAR MODELLING

Þ The nociceptive network is valid!

[B[B[B[BLLLLÄÄÄÄTTTTKKKKEEEE, M, M, M, MEEEEYYYYEEEERRRR, M, M, M, MAAAARRRRWWWWAAAANNNN 2011] 2011] 2011] 2011]
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MODULAR MODELLING

Þ The nociceptive network is valid!

[B[B[B[BLLLLÄÄÄÄTTTTKKKKEEEE, M, M, M, MEEEEYYYYEEEERRRR, M, M, M, MAAAARRRRWWWWAAAANNNN 2011] 2011] 2011] 2011]
-> -> -> -> AAAA    PPPPRRRROOOOTTTTEEEEIIIINNNN----OOOORRRRIIIIEEEENNNNTTTTEEEEDDDD    MMMMOOOODDDDUUUULLLLAAAARRRR    MMMMOOOODDDDEEEELLLLLLLLIIIINNNNGGGG    CCCCOOOONNNNCCCCEEEEPPPPTTTT
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TRANSITIONS:  775TRANSITIONS:  775TRANSITIONS:  775TRANSITIONS:  775
PAGES:                325PAGES:                325PAGES:                325PAGES:                325
NESTING DEPTH: 4NESTING DEPTH: 4NESTING DEPTH: 4NESTING DEPTH: 4



PN & Systems Biology

                      monika.heiner@b-tu.de  June 2016

COLOURED PETRI NETS,  EX: PREY - PREDATOR
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COLOURED PETRI NETS,  EX: PREY - PREDATOR
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COLOURED PETRI NETS,  EX: PREY - PREDATOR

���� definitions

colourset CS = 1-2;

var x : CS;

���� better:

const SIZE = 2;

colourset CS = 1-SIZE;

var x : CS;

Prey
100

50`all()
CS

Predator
200

100`all()
CS

reproduction_of_prey

consumption_of_prey

predator_death

x2`x

2`x

x

x x
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COLOURED PETRI NETS,  EX: PREY - PREDATOR

���� definitions

colourset CS = 1-2;

var x : CS;

���� better:

const SIZE = 2;

colourset CS = 1-SIZE;

var x : CS;

���� changing SIZE adapts the model to various scenarious

Prey
100

50`all()
CS

Predator
200

100`all()
CS

reproduction_of_prey

consumption_of_prey

predator_death

x2`x

2`x

x

x x




