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Stem cell niche formation and its application to
vascular reconstitution

Yasuo ISHIT
Naoki ITANO

Abstract

The epicardium is a single layer of epithelial cells that covers the entire surface of the heart.
After the entry to the heart and subsequent spreading over the myocardial surface, epicardial
cells undergo an epithelial-mesenchymal transformation (EMT) to generate the subepicardial
mesemchyme, a major site of coronary vasculogenesis. Some growth factors, including vascular
endothelial growth factor (VEGF)-A, promote the epicardial EMT in vitro. To investigate
whether the epicardial EMT affects the development of coronary vascular system in vivo, we
misexpressed candidate factors in epicardial progenitor cells in chick, using transposon-mediated
gene transfer. Among factors we tested, VEGF-A showed a distinct effect to stimulate epicardial
EMT, leading to local thickenings of subepicardial mesenchyme in transfected areas. These
thickenings contained blood-filled cysts, whose lumen was lined by ephrinB2-positive arterial
endothelium surrounded by caldesmon-positive smooth muscle. Majority of transfected cells were
negative for either endothelial or smooth muscle markers. Vegf-a misexpression in the
myocardium showed no obvious effect. These results are consistent with the model in which
VEGF-stimulated epicardium-derived cells provide supportive environment for coronary artery

development.

Keywords : Stem cell, VEGF, epicardium, coronary artery, heart



