Michaelis-Menten Model Analysis
ODE (Ordinary Differential Equation):
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	x
	The population of prey at time t

	y
	The population of predator at time t

	V
	Maximum Speed of prey production

	k
	Equilibrium Constant

	b
	Rate constant on how fast prey killed by predator

	c
	Similar to V

	n
	Similar to k

	d
	Rate constant on how fast predator die


· The prey (AHL) production is limited by the limited number of promoters. This is modeled by Michaelis-Menten kinetics. The rate of production of the prey and predator becomes linear when number of promoters is saturated.
· The rest parts of the equation are still behaving the same as the original Lotka-Volterra equation.
Dimensionless form

· Let X=x/k and Y=ky/n ( x=kX & y=nY/k
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· Let τ=Vt /k ( 1/t= V/kτ
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· Further simplify parameters by B=nb/V, C=ck/nV, D=d/V
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Stationary Points
· Although by solving dX/dτ=dY/dτ=0, there are three solutions. However, only two stationary points in the first quadrant of X-Y plane. Refer to appendix.
Jacobian Analysis

Stability analysis (eigenvalue)

· For the first stationary point [ 0, 0], the Jacobian matrix is

[ V/k,   0]

[   0,  -d]
· Trace = V/k – d, Determinant = -Vd/k < 0 
( The first stationary point is unstable.
For the second stationary point is always stable 
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