Cardiomyopathy patient-derived hiPSC-cardiomyocytes exhibit disease-specific features under baseline, hypertrophy, and drug exposure
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Introduction. Genetic cardiomyopathies result from pathogenic variants in various genes, most notably MYBPC3 truncations in hypertrophic cardiomyopathy (HCM) and LMNA missense mutations in dilated cardiomyopathy (DCM). Human-induced pluripotent stem cell-derived cardiomyocytes (hiPSC-CMs) with these mutations reproduce disease-specific phenotypes; however, how they affect cardiomyocyte function and responses to neurohormonal pro-hypertrophic stimuli or the GATA4-targeting compound 3i-1262 remains unclear.
Aims. We aimed to study gene and protein expression patterns, as well as the functionality of cardiomyopathy patient-derived hiPSC-CMs, under both baseline conditions and neurohormonal stimuli (endothelin-1; ET-1) in 2D and 3D platforms. Additionally, we aimed to investigate the effect of 3i-1262 on the phenotype. 

Methods. We exposed patient-derived hiPSC-CMs to ET-1 to induce hypertrophy and to 3i-1262 to evaluate anti-hypertrophic effects. We analysed gene and protein expression using qPCR and Western blotting, respectively. High-content analysis was performed with immunofluorescence staining and the ImageXpress® Micro Confocal system. Functional analyses were carried out using 3D engineered heart tissues, with video recordings analysed in ImageJ.
Results. Patient-derived hiPSC-CMs exhibited disease-specific alterations at baseline, including changes in hypertrophic and sarcomeric gene expression and in cardiac troponin T protein levels. Over time, these cells exhibited functional differences, such as variations in apparent force, peak-to-peak time, and contraction amplitude. Their responses to hypertrophic stimulation and treatment with 3i-1262 also diverged from healthy controls at both molecular and functional levels.
Discussion. Cardiomyopathy patient-derived hiPSC-CMs offer a robust platform for modelling genetic cardiomyopathies, as demonstrated by disease-specific molecular and functional changes. Further research is necessary to clarify the mechanisms behind these phenotypes and the effects of endothelin-1 and 3i-1262.
