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secreted from MSCs. 
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manuscript introduces systematically the approaches for the maturation of hiPSC-CMs 

from three aspects. The combination of several of these approaches may lead to the 

optimal maturation conditions. However, there are several issues that should be 

addressed. 1. Please add some information concerning the mechanisms of improvement 

in the maturation of hiPSC-CMs in the approaches introduced. 2. What are limitations 

and questions in 3D cardiomyocyte cultures? 3. What are causes of the hiPSC-CMs being 

qualitatively and quantitatively immature? 
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This review is very well written, compactly summarizing the recent methodological 
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review will contribute to further technological advancement of the provision of 
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maturated cardiomyocytes that are useful in drug discovery and transplantation 

therapy. 
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Although spontaneously beating cells are rather easy to differentiate from human 

pluripotent stem cells they are not correspond to their natural analogues from adults 

heart largely representing some embryonic or fetal cardiac cells. Thus, developing of 

some maturating procedures in vitro is of importance. Title and abstract reflect main 

subject of the review, introduction brings to the importance of the topic. Main difference 

between adult cardiomyocytes and stem cells derived is in their gene expression pattern, 

which in turn leads to the structural,  metabolic, and functional differences. Authors 

revise recent achievements in the filed using modern literature and discuss biochemical, 

environmental, and structural approaches for cardiac cells maturation. The paper is well 

written and interesting. I would advise to include some more illustrative material for 

environmental and 3D approaches for cardiac cells maturation. 
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