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Project Summary:
Our endeavor focuses on advancing gene therapy for cardiomyopathy, specifically addressing the

challenges posed by missense mutations, which is unknown if gene therapy is effective.

The primary objective of our study is to establish robust in vitro models for assessing the efficacy of gene
therapy in cardiomyopathy. To achieve this, we have developed novel pathological models utilizing iPS cell-
derived cardiomyocytes. We took two different approaches for truncation (nonsense) and missense mutations.
For truncation mutations, we made indel mutations in iPSCs and differentiated them into cardiomyocytes.
We observed significant hypertrophy in cardiomyocytes, mirroring the pathological features of hypertrophic
cardiomyopathy. The cardiomyocytes with indel mutations displayed a reduction in contraction and an
increase in relaxation. Taken together, this model faithfully recapitulates the genetic mutations observed in
cardiomyopathy patients. For missense mutations, we developed a method to express target mutations in
iPSC-derived cardiomyocytes and demonstrated that missense mutations led to either myofibrillar
disruption, hypertrophy, reduced contractility, or delayed relaxation, highlighting their role in disease
pathogenesis. We also demonstrated that these models are useful in gene therapy and small molecule
examination in vitro.

Furthermore, we have expanded our investigation to include a diverse array of mouse models representing
various cardiomyopathies. By utilizing CRISPR/Cas9 genome editing, we successfully generated mouse
strains harboring specific point mutations implicated in cardiomyopathy. Our efforts have yielded valuable
insights into the pathological progression of cardiac dysfunction in these models.

We have conducted evaluations of gene therapy efficacy using our pathological mouse models. By
administering gene therapy vectors targeting key mutations, we have observed significant prevention of
cardiac dysfunction, particularly when the vectors were administered before the models developed severe
pathologies, suggesting that early intervention would be a key for successful gene therapy. These results have
profound implications for the development of precision therapies tailored to individual patients based on
their genetic profiles.

In conclusion, our comprehensive approach to advancing gene therapy for cardiomyopathy encompasses
the development of innovative in vitro models, the characterization of pathological mouse models, and the
evaluation of gene therapy efficacy. Through interdisciplinary collaboration and cutting-edge technologies,
we aim to revolutionize the treatment landscape for cardiomyopathy and pave the way for personalized

therapies tailored to individual patients' genetic profiles.



