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Abstract

Cells are living in fluctuating molecular environment. Elucidation of these fluctuating mecha-
nisms is important for biological applications as we can find examples in large fluctuations of
embryonic stem (ES) cells or fluctuations of the reprogramming process to iPS cells. We here
explain our efforts to elucidate the physical principles of gene regulation, which is a basic pro-
cess to govern the fluctuating cell behaviors. By introducing basic concepts of non-equilibrium
kinetics such as non-adiabaticity, eddy current, non-equilibrium landscape, and circulation cur-

rent, and also by explaining computational methods to analyze genome movement, we discuss

the perspective toward understanding gene regulation dynamics.
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