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Influence of neonatal variants in cardiac Na channel mutations causing severe
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Study of neonatal Navl.5 variant with a gain-of-function type mutation
R1623Q associated with severe fetal/neonatal arrhythmia was conducted by automated patch-clamp
technique using stable expression cell lines of the variants with or without the mutations. The
R1623Q mutation slowed decay of the Na current (INa) markedly and increased the late INa. The
neonatal variant decreased peak INa. Neonatal variant with R1623Q mutation also decreased the peak
INa, slowed the decay, and increased the late INa. These results suggested that the neonatal variant
with R1623Q mutation might associate with severe arrythmia by augmentation of the late INa in the
intrinsically low INa in the fetal/neonatal period.
We generated iPS cell lines from two patients with the R1623Q mutation, and differentiated into
cardiomyocytes. Functional analyses showed that the iPS cells derived cardiomyocytes prolonged FPD
(QT) and HERG inhibitor E4031 induced arrythmia like changes in the field potential recordings.
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