


Summary of this presentation

• Derive the Michaelis-Menten model equations.



Consider the case of a substrate, S, combining with an enzyme, E, to produce a 
complex, SE, which then gives back the enzyme, together with the product, P. 

Law of mass action: The rate of a reaction is proportional to the product of the 
(active) concentrations of the reactants.



Conservation law – enzyme is conserved





Coupled system of two ODEs

• Do phase planes and linear stability analysis etc?

• Exercise





Summary

• Derived Michaelis-Menten Model.

• This is a singular perturbation problem.



End of Lecture 5-1



Summary of previous part

• Derived the Michaelis-Menten model equations

• Saw that it leads to a singular perturbation problem



Summary of this presentation

• Solve the singular perturbation problem

• Quasi-steady state assumption (Pseudo-steady state hypothesis)

• Matched asymptotic expansions





Note that putting ε = 0 in the original equations turned the 2nd order 
system into a 1st order system. However, in this transformed system, we 
can put ε = 0 without changing the order of the system!





Back to the original equations

• Let us assume that after the initial period of time in which v changes 
rapidly we can go back to the original system.



QSSA or PSSH



Matched asymptotic expansions

We have two timescales – a fast one and a slow 
one. v changes on the fast timescale (v is called the 
fast variable), u changes on the slow timescale 
(slow variable).

To investigate this problem analytically, we 
separated the timescales.





• So, now we have solved (at least to lowest order) for the substrate 
and the complex. 

• We can then integrate the equation for the product to find it.

• We can use the conservation law to find the enzyme concentration.





Summary

• QSSA (PSSH)

• Asymptotics



End of Lecture 5-2


