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Angiopoietin-1-mediated vascular development and maturation in the developing heart
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The origin and developmental mechanisms underlying coronary vessels are not fully
elucidated. Here we examined the role of myocardium-derived angiopoietin-1 (Angl) for coronary vessel
formation in the developing heart. Cardiomyocyte-specific Angl deletion results in defective formation of
the subepicardial coronary veins, but had no significant effect on the formation of intramyocardial
coronary arteries. The endothelial cells (ECs) of the sinus venosus (SV) are heterogeneous population,
composed of APJ-positive and APJ-negative ECs. Among these, the APJ-negative ECs migrate from the SV into
the atrial and ventricular myocardium in Angl-dependent manner. In addition, Angl may positively regulate
venous differentiation of the subepicardial APJ-negative ECs in the heart. Consistently, in vitro
experiments show that Angl indeed promotes venous differentiation of the immature ECs. Taken together,
these data indicate that myocardial Angl is essential for coronary vein formation.
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