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Therapeutic development targeting molecular basis of dilated-phase hypertrophic
cardiomyopathy
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We identified TNNT2 A 160E mutation in a patient with familial HCM showing
progressive left ventricular systolic dysfunction. We generated a set of isogenic induced
pluripotent stem cell-derived cardiomyocytes (iPSC-CMs) carrying the heterozygous A 160E,
homozygously corrected or homozygously introduced A 160E using genome editing. Hetero-A
160E-i1PSC-CMs exhibited prolonged calcium decay, relaxation impairment, and hypertrophy compared to
WT-1PSC-CMs. These phenotypes were further exacerbated in Homo-A 160E-iPSC-CMs. TNNT2 A 160E
promoted sarcomeric calcium retention, nuclear translocation of NFATcl, and cardiomyocyte
hypertrophy in a dose-dependent manner. Increased phosphorylation of CaMKI1d and phospholamban at
Thrl7 was observed in Homo- and Hetero-A 160E-i1PSC-CMs. Epigallocatechin-3-gallate, a calcium
desensitizing compound, shortened prolonged calcium decay and relaxation duration in A
160E-iPSC-CMs.
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