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Exercise
1) Derive the rate equation for a two substrate, two 
product
reaction, assuming rapid equilibrium binding, and a random 
order mechanism.

2) A substrate is delivered at a constant rate, k and is 
consumed by an enzyme that follows classic MM kinetics 
(i.e. irreversible, product insensitive). If the Vm of the 
enzyme is 1/10 of k, what Km would result in a substrate 
concentration of 1 at steady state? 



Metabolic Control Analysis

Triple J Group
Department of Biochemistry
University of Stellenbosch

J.L. Snoep, J.M. Rohwer, J-H. S. Hofmeyr



MCA

•Quantifies the importance of 
each of the enzymes for steady 
state system variables.

•Relates this importance for system
behavior to characteristics of the
isolated components.



MCA

This lecture:
•Use a graphical method to explain
the concept of MCA.
•Simple system, two enzymes and 
use so-called rate characteristics
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Control Coefficient
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Slopes determine: 
1. distribution of flux 
control and 
 
2. magnitude of 
concentration control 
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Control Matrix Equation
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Combined Response
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