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Novel molecular basis underlying lethal arrhythmic syndrome due to mutations in
cardiac Na/Ca exchanger gene
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Comprehensive genetic screening of patients with early repolarization
syndrome (ERS) identified six novel mutations in the cardiac Na/Ca exchanger(NCX1) gene.
Whole-genome sequencing confirmed cosegregation of NCX1 mutations within two families. Mutant NCX1
cDNAs transiently transfected in HEK293 cells showed reduced 45Ca uptake and NCX1 current amplitudes

associated with membrane trafficking defect. Programmed electrical stimulation of burst pacing mode

at the right ventricular apex reproducibly elicited ventricular tachycardia in NCX1-L215H knock-in
mice that were established by CRISPR/Cas9 genome editing, but not in wild type mice. These data
demonstrated that the cardiac NCX1 is a novel gene responsible for ERS, which is characterized by J
wave and predisposition to lethal ventricular arrhythmia.
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