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Fetal cardiomyocytes (CMs) actively proliferate to form the primitive heart,

but they stop dividing shortly after birth. Therefore, CM regenerative potential upon injury is
very limited in adult hearts. We have recently shown the importance of hypoxic in utero environments
for active fetal CM proliferation, and identified Fam64a as a fetal-specific CM cell cycle
promoter. Here we analyzed CM-specific Fam64a transgenic (TG) mice, which maintained Fam64a
expression still after birth, when endogenous expression was rarely detectable. Although improved CM
proliferation at neonatal and adult stages was observed in TG mice, they unexpectedly showed
age-related cardiac dysfunction with poor survival. Mechanistically, excessive Famé4a in TG mice
disrupted normal cardiac electrical activity through perturbing circadian rhythm regulation in CMs,
resulting in cardiac dysfunction. It is necessary to prevent the accumulation of Famé4a for
successful heart regeneration without cardiac dysfunction.
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Nuclear connectin novex-3 is essential for proliferation of hypoxic fetal cardiomyocytes.
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Connectin novex-3 enhances cardiomyocyte proliferation in hypoxic fetal environment.
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Multi-scale regulatory mechanism of cardiomyocyte proliferation/regeneration based on low oxygen environments.
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