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Electrophysiological analysis of pathogenesis and effective therapy for early
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Early repolarization syndrome (ERS) is one of the diseases which cause
sudden cardiac death in young people. 1 detected a new KCND3 heterozygous mutation, p.Gly306Ala, in
one of 11 ERS patients. In electrophysiological analysis using cultured cells expressing mutant Kv4.
3 encoded by KCND3, I found that the mutation caused gain-of-function disorder of transient outward
potassium current (I1to) produced by Kv4.3, and that quinidine and bepridil, which were Ito blockers,

concentration-dependently restored the disorder. For the further experiment, 1 established a human
iPS cell model of ERS with the KCND3 mutation by genome editing and succeeded in setting up an
experimental system using cardiomyocytes differentiated from the iPS cells.
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