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The aim of this study was to elucidate the dynamical mechanisms of generation and regulation of
pacemaker activity during differentiation of mouse ES—cell derived cardiomyocytes. We have
constructed nonlinear dynamical systems (nonlinear ordinary differential equations) of the ES—cell
derived cardiomyocytes (sinoatrial node—type, atrial-type, and ventricular-type) on the basis of
electrophysiological data. Analyzing the bifurcation structures (ways of generating or abolishing
pacemaker activity) of these model systems, we have clarified that the emergence and abolition of
pacemaker activity during differentiation of the cardiomyocytes are bifurcation phenomena, and
that both sarcolemmal ionic channel currents and intracellular Ca** dynamics are involved in
occurrence of the bifurcations.
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