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Elucidation of the pathophysiology of novel or rare inherited arrhythmia
syndromes by using next generation sequencing and patch-clamp techniques
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We sought to elucidate the pathophysiology of inherited arrh¥thmia syndromes
exhibiting novel or rare phenotypes by using next generation sequencing and patch-clamp techniques.
As a result, 1. We identified an SCN5A V16671 mutation in a family of long QT syndrome (LQTS) with
epinephrine-induced QT prolongation, and revealed its underlying mechanism. 2. We identified an
SCN5A W374G mutation in siblings of Brugada syndrome with severe clinical phenotypes, and revealed
that reduced sodium currents by the mutation were partially restored by incubation with mexiletine.
3. We identified a novel CACNALC R511Q mutation, located in domain -  linker, in an LQTS family
(without other cardiac and extra cardiac phenotypes), and revealed that a delay of voltage-dependent
inactivation rate causes LQTS alone.
These results provided novel insights into the structure-function relationship of ion channels and
genotype-phenotype relationship, and raised a possibility of mutation specific therapies.
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