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Algoritmy pro hledánı́ pod sekvencı́

IV107 Bioinformatika I
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Petriho sı́tě
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Předchozı́ týden

◮ Zı́skávánı́ proteomických dat
◮ 2-D gely
◮ izolace skvrn
◮ štěpenı́ enzymy (např. trypsin)
◮ hmotnostnı́ spektrometrie (MS)
◮ proteinový čip

◮ MS
◮ MALDI-TOF
◮ tandemová MS
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Systémová biologie
◮ IV109 - Modelovánı́ a simulace
◮ IV117/8 - Systémová biologie
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Přednáška

Dr. Calin A. Belta, Boston University
28.4.2009, 14:00, D2

Scalable algorithms for analysis of gene and metabolic
networks
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Pokus o definici
◮ Systém - množina interagujı́cı́ch prvků, ale nestačı́

pouhý výčet součástı́
◮ Vlastnosti komponentů - poloha v prostoru a čase,

interakce, funkce celku, které nejsou funkcemi žádné z
částı́

◮ Je protipólem molekulárnı́ biologie a různých ”-omik”
◮ mol.biologie = redukcionisticky
◮ syst. biologie = integrativně
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Redukcionizmus a integrace
◮ atom
◮ molekula
◮ makromolekula
◮ gen
◮ protein
◮ komplex
◮ organela
◮ buňka
◮ tkáně
◮ orgán
◮ organismus
◮ populace
◮ ekosystém
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”Emergent properties” - vlastnosti, které nenı́ možné
přiřknout komponentům, nýbrž systému
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Petriho sı́tě
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◮ Jazyky pro popis systémů
◮ Grafy a sı́tě
◮ Modelovánı́ a simulace
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Proces modelovánı́ a simulace
◮ Biologická realita
◮ Návrh modelu
◮ Matematický model
◮ Simulace
◮ Verifikace/validace
◮ Model

Rozpoznávánı́ - Předpovědi - Vysvětlenı́
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Enzymatické reakce
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Přednáška 12

Co je systémová biologie
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Metabolické dráhy
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Metabolismus
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Simulačnı́ model buňky / E-Cell
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Přednáška 12

Co je systémová biologie
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CellWare: nástroj pro modelovánı́ buněčných procesů
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Modelovacı́ cyklus
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Modelovacı́ cyklus
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Buňka jako sı́t’

Biologické systémy jsou živé sı́tě
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Typy modelů
◮ Diskrétnı́ nebo spojité v čase, bez času
◮ Diskrétnı́ nebo spojité v prostoru, bez prostorové

informace
◮ Deterministické, nedetermiistické, pravděpodobnostnı́
◮ Kvalitativnı́, kvantitativnı́
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Typy modelů
◮ Stochastická simulace

◮ Petriho sı́tě, Gillespieho algoritmus
◮ Diferenciálnı́ rovnice

◮ Spojité, pracuje se často s koncentracemi
◮ Biologické algebry

◮ Brane calculus (od slova membrane)
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◮ SBML - Systems Biology Markup Language (vycházı́ z
XML)

◮ CellML - univerzálnějšı́ (použı́vá MathML)
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CellML - http://www.cellml.org
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dPROT1/dt = (1-p*PROT1/(a+PROT1)) * k
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dPROT1/dt = (1-p*PROT1/(a+PROT1)) * k
dPROT2/dt = (1-q*PROT2/(b+PROT2)) * l *
PROT1/(c+PROT1)



IV107 Bioinformatika I -
Přednáška 12

Co je systémová biologie
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Petriho sı́tě

Brane calculus
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Algoritmy pro hledánı́ pod sekvencı́



IV107 Bioinformatika I -
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Algoritmy pro hledánı́ pod sekvencı́

Petriho sı́tě - stavy a transakce
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Petriho sı́tě - stavy a transakce
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Přednáška 12

Co je systémová biologie
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Petriho sı́tě - přı́klad modelu enzymatické reakce
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Brane calculus
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Přı́ště Algoritmy pro hledánı́ pod sekvencı́
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