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Noise has many important roles in biological functions of cells. At present, no good theory exists for identifying all possible mechanisms of genetic regulatory networks to attenuate or exploit the molecular noise. Based on stochastic dynamic regulation equation, the intrinsic fluctuation is modeled as state-dependent stochastic process and the robust stability of genetic regulatory network is discussed under intrinsic noise. Then the mechanisms of genetic regulatory network to attenuate or exploit extrinsic fluctuation are revealed from nonlinear stochastic filtering point of view. Furthermore, a simple measure of attenuation level or exploitation level of extrinsic noise by genetic regulatory networks is also introduced by nonlinear H∞ filtering technique via solving Hamilton-Jacobi inequality (HJI). In the linear stochastic regulatory network, the attenuation level of extrinsic noise can be calculated by solving a corresponding linear matrix inequality (LMI).

