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Genetic analysis and pathological role in ventricular noncompaction associated
with fatal arrhythmia

Ichida, Fukiko
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We targeted and sequenced 80 genes related to cardiomyopathy in 102 LVNC
patients using NGS. We identified variants in a significant proportion of cases (30%), which were
associated with poor prognosis, and independent risk factor for adverse events including heart
transplantation and sudden death. To elucidate the pathological role, we developed and studied human

induced pluripotent stem cells (hiPSCs) from a patient carrying a TPM1 p.Argl78His mutation, who
underwent heart transplantation. These cells displayed pathological changes, with mislocalization of
tropomyosin 1, causing disruption of the sarcomere structure in cardiomyocytes, and impaired
calcium handling. Sarcomere genes are implicated as genetic triggers in the development of LVNC and
fatal arrhythmia, regulating the expression of numerous genes involved in heart development, or
modifying the severity of disease.
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