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Metabolism-Based Production of Cardiomyocytes from Human iPSCs for
Regenerative Therapy
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Cardiac regenerative therapy using human induced pluripotent stem cells (hiPSCs) is
a potentially promising strategy for patients with heart failure, but the inability to
eliminate residual hiPSCs and generate a massive amount of purified hiPSC-derived
cardiomyocytes (hiPSC-CMs) has been a barrier to realizing this potential.

We previously developed an innovative method for efficiently eliminating residual
undifferentiated pluripotent stem cells (PSCs) and non-cardiac cells and producing a
large number of highly purified cardiomyocytes based on metabolic profiles in hiPSCs
and hiPSC-CMs (1-5). Moreover, we revealed that tryptophan supplementation
promoted the proliferation of hiPSCs for large-scale culture (6).

We also developed an efficient transplantation system using pure hiPSC-CM
spheroids (7-8). Transplanted pure hiPSC-CM spheroids also improved cardiac
function in rat, pig, and monkey models (9). These technologies will facilitate the
clinical application of purified hiPSC-CM spheroids-mediated regenerative therapy for
heart failure patients.
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