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culture, open the possibility of generating a virtually unlimited supply of cardiomyocytes for clinical applications,
drug discovery, and provide an in vitro model for heart development. The past decade sees significant progress in
this field. The advert of induced pluripotent stem cell (iPSC) technology enables personalized cell therapies and
negates ethical concerns surrounding human embryonic stem cells. Despite the great progress, the clinical use of
hPSC-cardiomyocytes as regenerative medicine is still in its infancy, and many technical hurdles remain to be ad-
dressed. This review summarizes technical advances toward the generation of clinically relevant human cardiomyo-
cytes from hPSC, including the methods of differentiation, enrichment, and scale-up. We also provide an update on
the potential of hPSC-cardiomyocytes to be used as a reagent for clinical application, pharmaceutical drug develop-
ment, and basic cardiovascular research. Furthermore, we highlight the key barriers that need to overcome before
hPSC-mediated human heart repair becomes a reality.

Key words embryonic stem cells; cardiac differentiation; regeneration; drug discovery
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Fig.1 The sources of human pluripotent stem cells(hPSC)
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hPSC expresses many key pluripotent markers such as Oct4, Nanog, SSEA4 and Sox2. Upon differentiation initiation, the expression of the markers
like Oct-4, Nanog, SSEA4 and Sox2 were quickly down-regulated, followed by transient up-regulation of mesodermal markers such as Tbra, Mespl
and Mesp2. The expression of the early cardiomyocyte-specific transcription factor Nkx2.5, Gata4, Hand2, Tbx5 and Mef2C marked the beginning of
cardiomyogenesis. Then, the structural proteins ANF, a-MHC, MLC-2a and Tropomyosin were expressed, and the expression level increased with time.
2 hPSC
Fig.2 Schematic illustration of hPSC cardiac differentiation stages and associated markers
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Fig.3 The use of human pluripotent stem cells derived cardiomyocytes(hPSC-CM)
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