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What is (cellular) metabolism?

Greek peraBol (metabole), "change”
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Metabolic networks

Many enzyme, reactions and metabolites connected together
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Metabolic networks

Many enzyme, reactions and metabolites connected together

Pathway:a series of steps from one metabolite to another

Metabolic networks

Many enzyme, reactions and metabolites connected together

Pathway: a series of steps from one metabolite to another

BUT a given enzyme can have more than one role
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Principles of metabolism: coping with complexity

Many enzyme, reactions and pathways, but:
Only a few classes of enzymes and metabolites
Metabolism must follow physical laws

Quantitative reasoning & modeling




“Building blocks” of metabolism: functional groups
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Pathways as stepwise alterations to groups
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The bow tie model
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Csete and Doyle, Trends Biotech 22:446.450,2004,
Ma et al, Mol Sys Bio 3:135,3007,




The bow tie model

Nutrients

Example pathway through the metabolic network
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Csete and Doyle, Trends Biotech 22:446-450,2004,
Ma et al, Mol Sys Bio 3:135,2007,

The bow tie model

Many, small fluxes

Few,large fluxes Many, small fluxes
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[ The bow tie model

Variable between species
and cell types
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Variable between species

and cell types
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Csete and Doyle, Trends Biotech 22:446-450,2504.
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Strong physical constraints.
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Chemical properties are important

Quantitative data
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