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Characteristics of the cell cycle as an oscillator and its relationship with
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Saddle-node on an invariant circle
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Based on the bifurcation theory, we have been studying the cause of cell
cycle arrest in early embryos of Xenopus laevis when the environmental temperature is lowered and
the characteristics of the cell cycle as an oscillator. The observation that the cell cycle in
Xenopus eggs became longer with decreasing temperature suggests a Saddle-node on an invariant circle

(SNIC) bifurcation rather than other types of bifurcation. If the SNIC bifurcation is adopted, the
cell cycle oscillator transforms into an excitable system below a critical temperature. Therefore,
we examined whether appropriate stimuli could trigger excitability. Now, we are preparing an
experiment to understand the behavior of the cell cycle at low temperatures according to its
reaction network.
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