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Abstract: Both white noise and Markov switching are introduced to study the dynamics of gene cooperative expression system. The
random attraction set of the model is constructed based on the random comparison principle. The conclusion shows that the solution
of the system is uniformly bounded under the influence of environmental noise. It is proved that the model has a unique ergodic sta-
tionary distribution and the solution of the system is ergodic by constructing a suitable Lyapunov function. Some numerical simula-
tions are carried out to support the results, and the numerical results show that the bistable phenomenon exists in the model studied,
which is of great significance for the research of cell differentiation and other biological fields.
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Fig. 1 The flow chart of positive feedback regulation of gene expression
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Fig. 2 Content change and distribution of three components in the three-level cooperative regulation model with given parameters

in Example 1, and the invariant probability density of the solution proves that the system has a unique stationary distribution
(c) The density functions of x,, (d) The density

(a) The change of 2,5 with time 7, (b) The switching state distribution of 7 (
functions of x», (¢) The density functions of x;
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