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De¥?lopment of heart-lung organoid generation technology using pluripotent stem
cells
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In this stud%, we generated human ESCs-derived heart organoids with high
morphological similarity of in vivo heart, by adding BMP10 expressed in the fetal heart. The human
heart organoids expressed cardiomyocyte markers, and the integral proteins of gap junctions and ion
channels. Also, Na and Ca currents were detected in human heart organoids by patch clamp analysis.
Moreover, a PORCN inhibitor (C59) and fatty acids were effective in the maturation of cardiomyocytes
in human heart organoids. For the quantitative analysis of trabeculation in heart organoids, we
developed a method using imaging analysis with a machine learning model after tissue clearing. The
evaluation system of human heart organoids will be a useful tool for cardiac safety assessment of
newly developed drugs. For the ?eneration of heart—lun% organoids from human pluripotent stem cells,
we found that ROCK inhibitor plays an important role for the development of lung by interfering
with the function of FGF signals.
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In vitro generation of heart organoids with functional capacity.
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