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Clarification of molecular mechanisms and establishment of appropriate therapies
for atypical inherited arrhythmia syndromes
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In patients with inherited arrhythmia syndromes (1ASs) exhibiting unique or
various phenotypes, optimal therapies have not been established. We sought to identify their
responsible mutations using next generation sequencing (NGS), and reveal their pathophysiology using

patch-clamp techniques.
1. We identified a novel RYR2 deletion in a family with atypical CPVT by focusing on read numbers of
NGS, which help us provide an optimal therapy. 2. We revealed that SCN5A mutations (N1541D and
R1632C) identified in patients with various phenotypes exhibited enhanced closed-state inactivation
but through different mechanisms. 3. We encountered teenage siblings exhibiting both cardiac (ERS
and PAF) and cerebral(epilepsy) phenotypes, in whom we identified a KCND3 V392l mutation with a
mixed electrophysiological phenotype.

Our data will provide novel insights into structure-function relationships of ion channels, and lead
to establish optimal therapies for IASs with unique or various phenotypes.
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