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Abstract

Ischemic organ failures are caused by arteriostenosis, whose pathological basis is
hyperproliferation of vascular smooth muscle cell (VSMC). However, the role for vascular
endothelial cells (VEC) in arteriostenosis development remains elusive. Here we report that
VECs are categorized into two groups: while primary cultured human VECs exclusively
enhanced VSMC proliferation (type-I, pro-proliferative), VECs freshly generated from bone
marrow-derived endothelial progenitors cells (EPC) or embryonic stem (ES)/induced
pluripotent stem (iPS) cells suppressed VSMC proliferation (type-I11, anti-proliferative).
Various stressors including oxidative stress and ageing induced type-1I to type-I conversion of
EPC/ES/iPS-derived VECs with an induction of Regulator of G-protein signaling 5 (RGS5),
which bound sphingosine-1-phosphate receptor 1 and suppressed p38 mitogen-activated
protein kinase (MAPK) activities. Inhibition of p38 MAPK not only caused N-cadherin
mislocalization but also induced RGS5 expression, creating a vicious cycle between RGS5
induction and p38 MAPK inhibition. Immunostaining studies of clinical specimens
demonstrated that VECs of normal arteries were RGS5-negative whereas VECs of
pathological arteries with hypertension, atherosclerosis or autoimmune vasculitis showed
enhanced RGS5 expressions in a dose-dependent manner. Transplantation of type-11 human
iPS-derived VECs completely blocked the development of injury-induced arteriostenosis
while that of type-1 human iPS-derived VECs resulted in total stenosis. Thus, VECs play dual
roles: RGS5'" type-11 VECs prevent while RGS5"" type-1 VECs exacerbate the
development of ischemic diseases.
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