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Abstract : Slow fluctuations around equilibrium and self-organized critical behavior under nonequilibrium conditions
of catalytic reaction networks induced by smallness in the molecule number were investigated.
Most intra-cellular reactions progress with the aid of catalysts (proteins), and all catalysts have to be synthesized as
a result of such catalytic reactions. Thus, studies in catalytic reaction networks have gathered much attention, in
order to develop a theory of the origin of life, as well as to unveil universal statistical characteristics in the present
cells. Cells generally consist of a large number of chemical specie, and some chemical species play an important role
even at extremely low concentrations amounting to only a few molecules per cell. Then, the fluctuation and
discreteness in the molecule number are not negligible.
In our presentation, in order to study the general features of the reaction dynamics in living systems, we focus on
the following slow nonstationary dynamics of the catalytic reaction networks, which appear when the molecule
number is smaller than the characteristic values; I) The slowing down of the relaxation of the fluctuations around
equilibrium where the relaxation time is prolonged compared to that of the case of infinite number of molecules [1],
and II) self-organized critical behavior induced by the molecule number discreteness under a flow of chemicals [2].
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