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Summary

Human iPSC-derived differentiated cardiomyocytes show fetal-type characteristics, which results in
proarrhythmic effects in regenerative medicine and phenotypic variability in drug discovery research. The
culture environment plays an important role in the maturation of the differentiated cells, including
cardiomyocytes. However, screening systems for culture environments have not been established,
leading to difficulty in finding the optimal culture conditions. In addition, a method for efficiently producing
cardiac organoids has not been established. Furthermore, similar issues exist in other areas. To
overcome the issues, three R&D items were conducted in this study.

In R&D item 1, an extracellular metabolic environment screening system was established. In addition,
large-scale multi-sample RNA-seq analysis was performed, and an optimal culture environment that
promotes maturation in human iPSC-derived cardiomyocytes was identified based on the large-scale
multi-sample RNA-seq analysis data. In R&D item 2, we generated mature cardiac organoids derived
from human iPSCs and elucidated the maturation mechanism. In R&D item 3, we screened extracellular
metabolic environments using human mesenchymal stem cells as non-cardiomyocytes and identified
conditions for functional enhancement.

Highlights
B A metabolism-based screening system using multiple types of culture media was established.

B Large-scale multi-sample RNA-seq analysis was performed during the maturation process of human
iPSC-derived cardiomyocytes.

B A multifaceted method for evaluating cardiomyocyte maturation was developed.
B Culture conditions that promote maturation or juvenilization of cardiomyocytes were identified.

B Mature cardiac tissues from human iPSCs were produced using pig heart collagen.
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B The culture conditions that enhance the functionality of human mesenchymal stem cells were
identified.
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