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Functional organisation of metabolism
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Starting point:
a metabolic factory
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Linear vs. Logarithmic rate characteristics
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Control
coefficients

I_ dinJ

‘ dinv,




Inv




Inv

Summation
theorems




Inv

Elasticity coefficient
(kinetic order)

In [P]



Inv

In [P]



Summary of Control Properties
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Control analytic expressions
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Control analysis of supply and demand
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Distribution of flux control is determined by
the RATIO of supply and demand elasticities
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A functionally undifferentiated system
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The sum of slopes determines the
magnitude of concentration control

4

Inv

In [P}



If the supply/demand slope ratio > 1,
then flux-control shifts to the demand
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The more one block controls the flux, the more the other
determines the magnitude of P-control
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A typical regulated
DNA _ intracellular subsystem
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Modelling the biosynthetic supply

Reversible Reversible Irreversible
Hill-equation Michaelis-Menten = Michaelis-Menten
with modifier P equations equation
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Reversible Hill equation with

allosteric modifier
(Hofmeyr & Cornish-Bowden, 1997)
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Rate characteristics
of supply and demand
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Varying the binding strength
(py.5) of allosteric effector P
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Rate

Varying the degree of
cooperativity (h)
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Varying the strength of allosteric
inhibition of supply by P (a)
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Varying the maximal capacity
(Ve Ol e supply through [E,]
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Near-equilibrium
homeostasis of P
(thermodynamic
regulation)

Demand controls
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A typical regulated
DNA _ intracellular subsystem
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Simplified core model
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