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The dose-response curves (varying stimulus E1, 

i.e. Ras (MAPKKK_activator) predicted to be 

sigmoidal

• MAPK - Hill’s coefficient nearly 5 

(steepest).

• MAPKK – Hill’s coefficient 1.7

• MAPKKK – linear Michaelis-Menton

enzyme

The temporal sequence of kinase activation,

from MAPKKK to the final effector MAPK.

Increase in sensitivity along the levels of the

cascade; MAPK reaches its maximal level

before MAPKKK.
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With smaller inhibition constants (Ki), the

coupling between ERK and Raf decreases.

The frequency of oscillations increases.

The oscillatory behaviour at values of Ki

between 25 and 27

With a simple negative feedback, the system

exhibits oscillatory behaviour under constant

stimulation. i.e. The combination of

ultrasensitivity and negative feedback brings

sustained biochemical oscillations.
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Stimulus strength (MAPKK from 0 to 

100) against MAPK activity:

MAPK activity works like a switch with a 

memory: i.e. MAPK activity not only 

depend on the stimulus strength 

(MAPKKK), but also on the prior state of 

MAPK (hysteresis).

Dependence of bistability on Km1:

The size of the bistable region depends on 

the value of Km1. Further analysis of the 

system showed that Km1 has to be smaller 

than Km2 i.e. the first phosphorylation step 

has to saturate at much lower 

concentrations of M than the second.


