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[ Abstract] Objective To study the effect of CACNAIC-P817S mutation on early repolarization syndrome ( ERS) and explore the
underlying electrophysiological mechanism. Methods Afier collecting the peripheral blood of the proband, we sequenced several candidate
genes encoding ion channels with next generation sequencing which can contribute to ERS, as reported previously. Wild-type( WT) and mutant
plasmids of CACNAIC ,together with the WT plasmids of CACNB2b, CACNA2DI were co-transfected into human embryonic kidney 293 cells
respectively. The studies of electrophysiological function were performed by whole patch-clamp, and membrane trafficking of Ca, 1.2 protein
was analyzed through confocal fluorescence microscope. Results Gene sequencing identified the mutation of CACNAIC-P8178S, at the position
817 of the amino acid sequence leading to amino acid change from proline to serine. The results of whole-cell patch-clamp presented that the
density of I, was reduced approximately by 68. 8% ,compared to WT[ WT(n=15) vs P817S(n=12) :(-19.2+1.5) pA/pF vs (-6.0+1.7)
pA/pF,P<0.001 ]. No significant changes have been seen in steady-state activation, but the steady-state inactivation was accelerated,
compared to WT[V,, ,WT(n=15) vs P817S(n=12):(-30.4+0.75)mV vs (-41.6+0.84) mV,P<0.001]. The results of confocal
fluorescence microscope revealed that Ca, 1.2 protein membrane trafficking of P817S was decreased[ absolute peripheral immunofluorescence
intensity, WT vs P817S:(19.6+2.0)MD vs (12.2+1.9)MD, P<0. 01 ,n=4;ratio of peripheral/whole immunofluorescence intensity, WT vs
P817S:(30.2+2.3)% vs (20.9+2.2)% ,P<0.01,n=4]. Conclusion The CACNAIC-P817S mutation candefect membrane trafficking
and change the channel dynamics of Ca, 1.2 protein, thus inducing a loss-of-function of /., suggesting that CACNAIC-P817S is a gene
mutation associated to ERS.
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