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Princip modelovdant
Substrdty — molekuly

e populace interagujicich molekul
e kazdou molekulu (proteinu) lIze popsat stavové

e stav zachycuje konfiguraci vazebnych mist
e volna vazebna mista
e vazebnd mista obsazena jinou molekulou (dimerizujici stavy)

GO &0 020,

e formalizace prostrednictvim sekvencéniho procesu:

MEK
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Princip modelovdant

Interakce

procE procMEK procPP

e paralelni chovani procesii (molekul)
e bindrni synchronizace

e roztok |ze modelovat jako populaci procesi:

procmek | procmex | proce| proce| proce| procpp|procpp
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Molekuly jako komunikujici automaty

individudlni prechody a synchronizace Ize modelovat stochasticky
(provedeni prechodu v €ase t ~ Exp(r;))
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Elementarni reakce jako komunikujici automaty
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Elementdrni kalkulus pro popis (bio)chemickych systémai
Syntax

E:=0:X=ME Reagents
M:=0:ntP&M Molecule

P:=0:XIP Solution
L= T ¢ My ¢ Ing Interaction prefix
CGF = EP Chemical Ground Form

Andrew Phillips, Luca Cardelli, and Giuseppe Castagna, A Graphical Representation for Biological Processes in the Stochastic
Pi-calculus, in Transactions in Computational Systems Biology, vol. 4230, pp. 123-152, Springer, November 2006



Priklad
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Elementdrni kalkulus pro popis (bio)chemickych systémai

Sémantika

S Ix.P+ M- P

=P+ M5 P

=71.P— P
PP Q5 Q=PQ-PIQ
M -2 P >71.P+ M- P
p - = P|Q -5 P'|Q
X=P P25 P =X2P

SOS pravidla definuji fragment stochastického m-kalkulu



Rozsirent o predavani hodnot

Syntax
E :@=0: X(p)=M, E Reagents
M:x=0:mP®M Molecule
P:=0:Xp)lP Solution
T o= Ty 2 np) i In(p) Interaction prefix
CPF := EP Chemical Parametric Form

Andrew Phillips, Luca Cardelli, and Giuseppe Castagna, A Graphical Representation for Biological Processes in the Stochastic
Pi-calculus, in Transactions in Computational Systems Biology, vol. 4230, pp. 123-152, Springer, November 2006



Rozsirent o predavani hodnot

Sémantika

= Ix(n).P+ M p

= ?x(m).P+ M 7x(_m>) P{n/m}
=7.P—P

P p @™o S Pl P!

M= P >m1P+M-2 P

P = P|Q % P'|Q

X(m)=P Pyym — P'=X(n) - P’

SOS pravidla definuji fragment stochastického 7-kalkulu



Priklad modelovani genetickée requlacni sité

31 Eh

Gene(a, b) = 7¢.(Gene(a, b)|Protein(b))+?a.Blocked(a, b)
Blocked(a, b) = 7,.Gene(a, b)
Protein(b) =!b.Protein(b) + 74.0

Ralf Blossey, Luca Cardelli, and Andrew Phillips, A Compositional Approach to the Stochastic Dynamics of Gene Networks,
in Transactions in Computational Systems Biology, vol. 3939, no. 3939, pp. 99-122, Springer, January 2006



Priklad modelovani genetickée requlacni sité

(1]
lral

Gene(c, a)|Gene(a, b)| Gene(b, c)



Kalkuly pro biologicke systemy

SPiM
k-calculus
BioPEPA

Brane-Calculus



Kk-calculus

o visible site

®  hidden site
® bound site

Laneve, C. and Tarissan, F. 2007. A Simple Calculus for Proteins and Cells. Electron. Notes Theor. Comput. Sci. 171, 2 (Jul. 2007), 139-154.
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