Modelling degradation



Modelling the degradation of a molecule that has a fixed half-life

The rate equation is
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Modelling gene expression



To model gene expression, we start by considering the possible
states of the promoter

Constitutive (unregulated) >
gene expression

We assume binding of RNA polymerase, Q, to the promoter, Py, is at equilibrium

PP = KoQP, P, +Q = PJ

There is a fixed number, n, of promoters
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Only the promoter state bound by RNAP initiates transcription
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The rate equation for mMRNA M is
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Translation is modelled as a first-order process

M= M4+P
p 42 5

The rate equation for protein P is
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The complete model for a constitutive promoter is then:
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Modelling repression by a single repressor competing with RNA
polymerase for the promoter
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We assume that binding of all proteins at the promoter is at equilibrium

P, = KrRP, ; PP = KuQP,

and that the total number of promoters is conserved
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The higher the number of repressors, the less RNAP binds to the
promoter
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The model for gene expression from a repressed protein is then
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