MATH564 L16: Biochemistry

e Chemical kinetics

e Enzyme kinetics



Irreversible chemical reactions

e Consider A+ B— X +Y

dX dy dA  dB
dt  dt  dt  dt

e Denote concentration by brackets, lower case, [A] =a= A/ (volume)

e Law of mass action: rate = k|A||B]| = kab. Obtain nonlinear ODE
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e Stationary points x = ag+ xg, * = by + To.



Reversible chemical reaction

e Consider A+ B=X+Y

X _dv_ _dA__dB
dt  dt  dt  dt

e Denote concentration by brackets, lower case, [A] =a= A/ (volume)

e Apply law of mass action for both directions
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e Stationary points: ' =0 = a quadratic equation with roots «, 3

e Rewrite ODE as 2’ = (k. — k_)(z — a)(x — )



Catalyzed chemical reaction

e Consider S+E=C,andC —- P+ F

dC  dS dE dP dE  dC

dt — dt~ dt’dt dt  dt

e Apply law of mass action for both reactions
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e Stationary points: solution of a nonlinear system

e Eliminate e, p with ¢g=0

c'=kys(eg—c)— (k_+ko)c,s'=—kys(eg—c)+k_c



