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		Abstract

		Transplantation of vascular cells is a promising cell therapy to facilitate tissue repair and regeneration. However, the application of this strategy still faces challenges of inadequate cell source and poor angiogenesis, the suitable source of cells and efficient composition have not yet been determined. We herein examined the potential application of vascular cells (including endothelial cells and mural cells) derived from microvessels for rapid angiogenesis and tissue regeneration.

Microvessels were generated from human pluripotent stem cells (iMVs) under defined induction protocol and compared with human adipose tissue-derived microvessels (ad-MVs) to illustrate the similarity and differences of the alternative source. Then, the angiogenic capacities of vascular cells in iMVs (iMV-VCs) were identified. The renal ischemia-reperfusion model and skin damage model were applied to explore the effect of iMV-VCs cell therapy on tissue repair and regeneration.

Immunofluorescence staining and mRNA sequencing revealed the similarities between iMVs and ad-MVs. iMV-VCs were composed of endothelial cells, pericyte, and vascular smooth muscle cells, and were potent of vascular formation and self-organization. The administration of iMV-VCs promoted tissue repair in the renal ischemia-reperfusion model and skin damage model through direct contribution to the reconstruction and regeneration of blood vessels and modulation of the immune microenvironment.

The iMV-VCs could facilitate reconstruction and regeneration of blood vessels and modulation of the immune microenvironment to restore structures and functions of damaged tissues. With the advantages in abundant sources and high angiogenesis potency, iMV-VCs could be a candidate for cell therapy of angiogenesis.
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