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Fig. 1 Regulation of retinoid signaling pathway
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Fig. 2 The application of RA in cardiac lineage differentiation
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f1: mESC; AMERAT-4HM: hESC; MBEHSFLAETYM: riPSC.
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Functions of Retinoic Acid in Heart Development
and Cardiac Lineage Differentiation’

LEI Wei"?, MIAO Shu-Mei?, QIN Nian-Ci?, DING Nan?, HAN Xing-Long"?, ZHAO Zhen-Ao"?"
(" Department of Cardiovascular Surgery, First Affiliated Hospital of Soochow University, Suzhou 215007, China;
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Abstract Pluripotent stem cells (PSCs) hold unlimited proliferation ability and the potential to generate
cardiomyocytes, providing new sources of cells for heart regeneration. Development biology provides important
clues for directed differentiation. During the past few years, great progresses on cardiomyocyte differentiation have
been made by manipulating cardiac developmental pathways. However, the protocol for directed cardiomyocyte
differentiation is not reproductive between cell lines, indicating that current pathways are not efficient enough.
Retinoic acid (RA) pathway deficiency in embryo results in severe heart development abnormalities, including
impaired atria development, reduced trabeculae, thickened myocardium and loosely attached cells in ventricle.
During directed cardiomyocyte differentiation, RA were mainly used for atrial cardiomyocytes induction from
pluripotent stem cells. However, based on the phenotypes of RA pathway knockout mice, the function of RA is not
limited to cardiac subtypes specification. Exploring the mechanisms of RA on different stages of cardiac
differentiation will contribute to directed differentiation of cardiomyocyte. Meanwhile, clarifying the mechanisms
of RA in endocardial and epicardial differentiation will explain the impaired heart development of RA deficiency.
In conclusion, according to the functions of RA in heart development, more in vitro studies on cardiac lineages
differentiation should be performed to uncover the mechanisms of RA. Here, we reviewed the functions of RA in

cardiac development and cardiomyocyte differentiation, and discussed the issues need to be solved further.
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