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Idiopathic cardiomyopathy has an extremely poor proghosis due to resistance to treatment, and
the development of effective therapeutic agents is in urgent need. Recent advances in genetic
analysis have revealed that the pathogenesis of idiopathic cardiomyopathy varies greatly
depending on the causative gene, making it necessary to elucidate the pathogenesis and develop
treatment based on the causative gene. In this project, we stratified patients by causative
genes, identified disease groups for which the use of disease-specific iPS cells would be
useful in selected target cases. We constructed an experimental system for disease elucidation
using gene editing technology, maturation improvement of iPS cell-derived cardiomyocytes,
homogenization technology, quality control technology, and novel cell analysis technology
based on artificial intelligence. Using this system, we conducted validation of a
cardiomyopathy drug screening system that reflects the pathophysiology of the disease. We
published 43 papers in this project and deposited 38 disease—specific iPS cell lines with
clinical information of patients at public institutions. In addition, genome information of
20 cases with the same or similar mutations were deposited at the public institution in
association with the deposited cell lines. Research and development was transferred to four
other research projects, and support was provided to two other projects. Validation of the
screening system was constructed with the four mutation among the five gene mutations.
Patient—derived iPS cells were established in all five mutations. In four of the mutations,
isogenic control lines were generated using genome editing technology, allowing precise
evaluation of the effect of the genetic mutation on the phenotype. In addition, we analyzed
the phenotypes and examined the effects of known drugs on the phenotypes
Furthermore, for each gene with causative pathogenic variants detected in patients from which
iPS cell lines were established, we extracted cases with analogous variants from the
Cardiomyopathy Genome Database of 1800 cases, and identified a target patient group to which
the findings of this project could be applied
In parallel, we developed subtype-specific differentiation and maturation promotion methods
for cardiomyocytes. We also constructed an experimental system to analyze and evaluate
phenotypes that could not be detected previously using Raman cellular fingerprinting,
structure analysis by utilizing second harmonic generation, and artificial intelligence. In
addition, three dimensional heart tissue models were also established to evaluate the

organization, morphology and contractile force of the patient derived cardiomyocytes



