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Cardiomyopathies are classified as dilated, hypertrophic, restrictive, or arrhythmogenic
cardiomyopathies according to their morphologies. However, the identified genetic variants are
not necessarily one—to—one linked to their phenotypes, and these complexities hamper unified
classification and diagnosis. To address these issues, disease stratification based on molecular
mechanisms is required, especially focusing on the cases with severe advanced heart failure. This
study aimed to develop a disease—specific iPSC library from genetic cardiomyopathies and comprised
the following three study projects.
1. Recruitment of patients with cardiomyopathy based on genetic analysis and clinical information.
We recruited cardiomyopathy cases from the hospitals throughout Japan using the specified
informed consent format. Informed consent was obtained from 20 patients, and iPSCs were
established from 12 patients (a total of 20 iPSCs were generated across the project). We deposited
the iPSCs with clinical information and published the detailed clinical courses of MYH7- (Intern

Med. 2023 Mar 22. doi: 10.2169/internalmedicine. 1497-22) and DSGZ2-related cardiomyopathies (Hum
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Genome Var, 2024. 11(1): p. 47. doi: 10.1038/s41439-024-00304-w). Whole—genome sequencing was
performed for 69 cases in 2022 and 30 in 2024, identifying 20 disease—causing variants (13 known,
7 novel). Genomic data for 72 cases have been deposited to NBDC.

2. Establishment of iPS cell library from patients with cardiomyopathy for molecular function-—
based disease stratification.

We generated iPSC lines from 4 cases (12 clones) in 2022, 8 cases (24 clones) in 2023, and 7
cases (20 clones) in 2024. Additionally, a healthy control iPSC line was generated in 2023.
Isogenic lines were produced via genome editing from 4 cases (9 clones). From 2022 to 2024, we
established 66 iPSC lines (56 from 19 cardiomyopathy cases, 1 healthy control, and 9 isogenic
lines), and deposited these quality—checked iPSCs to RIKEN BRC with the associated clinical data.
3. Functional analysis using differentiated cardiomyocytes.

For DMD-variant iPSCs (2022), we performed genetic, histopathological, and functional analyses
using isogenic cardiomyocytes, demonstrated impaired contractility and stiffness due to combined
genetic variants (J Am Coll Cardiol Basic Trans Science. Feb 08, 2023. Epublished DOI:
10. 1016/j. jachts. 2022. 11. 007). For TNNIS-variant iPSCs (2023), we demonstrated that the
pathogenic variant impairs diastolic function in the engineered cardiac tissues (Dev. Growth
Differ., 2024. 66(2): p. 119-132. doi: 10.1111/dgd. 12909. Epub 2024 Jan 9). Functional studies
were also conducted for PLN-, DMPK-, and LAMPZ2-variant iPSC derived cardiomyocytes, with isogenic
controls, to elucidate disease mechanisms.

With the growing impact of genomics in cardiomyopathy research, there is an urgent need for
classification and therapeutic approaches based on molecular mechanisms. Gene therapies targeting
specific cardiomyopathy subtypes using AAV vectors are already entering clinical application. In
this context, a well-characterized iPSC library with genomic and clinical data represents a

valuable resource for disease modeling and the advancement of precision medicine in cardiomyopathy.



