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Research progress of human induced pluripotent stem cells in the
establishment and application of dilated cardiomyopathy disease model

XIE Man-Ting, XIE Bing-Bing, XIANG Qiu-Ling’
Zhongshan School of Medicine, Sun Yat-sen University, Guangzhou 510080, China

Abstract: Dilated cardiomyopathy (DCM) is a non-ischemic cardiomyopathy with abnormal myocardial structure and function. It is
challenging to construct human primary cardiac myocytes from DCM patients due to ethical constraints. In addition, animal models
failed to adequately replicate the complexity of the human disease. The mechanism of DCM remains unclear. The emergence of
human induced pluripotent stem cells (hiPSCs) provides a new tool for basic research in DCM. Researchers have produced
hiPSCs-derived cardiomyocytes (hiPSC-CMs) and applied them to drug screening, leading to new insight into the pathomechanism
and treatment in DCM. This review summarizes the research progress in the establishment, drug screening and mechanism research of
DCM patient-specific hiPSC-CMs (DCM-hiPSC-CMs) model.
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Fig 1. Process for generating dilated cardiomyopathy (DCM) patient-specific human induced pluripotent stem cells (hiPSCs)-derived

cardiomyocytes (DCM-hiPSC-CMs) and using them for mechanism research and phenotypic drug discovery. By Figdraw.
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Table 1. Studies reporting applications of hiPSC-CMs from patients with genetic DCM

Mutation Mechanism research and drug discovery

Reference

TNNT2

Treatment with f-adrenergic blockers or overexpression of Serca2a improved the function of DCM-hiPSC-CMs

[14]

[19]

[22]

[23]

[27]

341

[35]

371

[391

[45]

LMNA  Modulation of ERK1/2 pathway with MEK1/2 inhibitors, U0126 and selumetinib, significantly attenuated the
pro-apoptotic effects of field electric stimulation on DCM-hiPSC-CMs

RBM20  RBM?2( mutation led to an inhibition of 77N alternative splicing and 77N isoform switch in hiPSC-CMs

LMNA  Abnormal cellular structure and functionality and an increased sensitivity to cellular stress were observed after
hypoxia in DCM-hiPSC-CMs

TNNT2  The myosin activator omecamtiv mecarbil could restore function within DCM-hiPSC-CMs

BAG3 Using a phenotypic screen and deep learning, inhibiting HDAC6 was cardioprotective at the sarcomere level
in DCM-hiPSC-CMs

TNNT2  Modulation of serine biosynthesis signaling with a combination of SMKIs ameliorated contractile and
metabolic dysfunction in DCM-hiPSC-CMs

MYH7  The E848G allele disrupted the protein-protein interaction between 3-myosin heavy chain and cardiac myosin
binding protein C

TNNT2  Treatment of a Ca”" desensitiser to DCM-hiPSC-CMs was able to phenotypically rescue Ca’* dynamics

LMNA  Pharmacological and molecular inhibition of the PDGF signaling pathway ameliorated the arrhythmia
phenotypes of DCM-hiPSC-CMs in vitro

FLNC

Treatment with the PDGFRA inhibitor, crenolanib, improved contractile function of DCM-hiPSC-CMs el

DCM: dilated cardiomyopathy; hiPSC-CMs: human induced pluripotent stem cells-derived cardiomyocytes; SMKIs: small-molecule

kinase inhibitors; PDGF: platelet derived growth factor; PDGFRA: platelet derived growth factor receptor o.
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