Modelling ERBB2 R599C variant in Hypoplastic Left Heart Syndrome using hiPSC-derived EHTs
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Introduction. Hypoplastic left heart syndrome (HLHS) is a rare congenital heart defect defined by underdevelopment of left-sided cardiac structures. Evidence indicates HLHS often has oligogenic or multifactorial origins, but its precise aetiology remains unclear, limiting targeted therapy development. We previously identified a rare ERBB2 R599C missense variant in three unrelated Finnish families with heart defects. To investigate the functional impact of this variant, we generated engineered heart tissues (EHTs) from human induced pluripotent stem cell–derived cardiomyocytes (hiPSC-CMs), providing a physiologically relevant platform to study disease mechanisms and potential therapeutic responses.
Aims. This study aims to (i) investigate intrinsic contractile abnormalities in HLHS-associated hiPSC-CMs carrying a rare ERBB2 variant, and (ii) evaluate the potential of EHTs as a model system for HLHS pathophysiology and preclinical drug testing.
Methods. As a pilot, hiPSC-CMs from one HLHS patient carrying a rare ERBB2 R599C variant and one healthy control were differentiated and used to generate strip-format EHTs. Contractile function was assessed by video-based analysis with MUSCLEMOTION to quantify beats per minute, peak-to-peak time, time-to-peak, and relative contraction amplitude. Experiments with additional hiPSC lines, including two HLHS variants, one healthy control and a CRISPR-Cas9 corrected isogenic line, are currently undergoing.
Results. Preliminary observations indicate faster maturation in controls, with higher beats per minute and shorter peak-to-peak intervals, whereas HLHS EHTs were more variable, showing delayed/limited maturation, reduced contractile performance, and in some constructs progressive loss of beating.
Discussion. These observations are consistent with contractile impairment associated with the ERBB2 R599C variant that we previously demonstrated in zebrafish, supporting the use of hiPSC-derived EHTs for HLHS variant modelling.
