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Figure 100 Induction of Flk-1-positive cells from mouse ES cells and in vitro differentiation into
vascular cells and their organization into blood vessels.
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Figure 20 Contribution of neovascularization and
therapeutic effectiveness of ES cell-derived vascular
cells at proper differentiation stage.
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= course of VEGFR-2
and TRA-1 expres-
sions of human ES
cells during differen-
tiation.
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Application of Human ES Cellsto Vascular Medicine
Hiroshi Itoh

Department of Medicine and Clinical Science, Kyoto University Graduate School of Medicine, Kyoto, Japan

Key words: ES cells, vascular progenitor cells (VPC), VEGF, PDGF

The fact that ES (embryonic stem) cells possess the properties of self-renewal and pluripotency attracts many inves-
tigators' attention as a promising stem cell source for regenerative medicine. From mouse ES cells, we identified “vascu-
lar progenitor cells (VPC)”, which can differentiate into both endothelial and mural cells (pericytes and vascular smooth
muscle cells) to form blood vessel structurein vitro. VPC isFlk-1, one of VEGF receptors, -positive cells. The differen-
tiation kinetics of VPC of monkey ES cells is different from that of mouse ES cells, suggesting the significance of
researching applications of human ES cells to regenerative medicine. We initiated the first study using human ES cellsin
Japan, and recently have identified human VPC, which is TRA1- FIk1+ Vecadherin—- PDGFR+ cells. Human VPC, when
transplanted subcutaneously or intra-arterially, are incorporated into neovessels and improve local blood flow. The
results indicate that human ES cell-derived VPC hold the potential for vascular regeneration. In vitro human vascular cell
differentiation system using VPC, combined with a microarray technique, isalso useful for vascular development and
regeneration in searching for novel genes and pharmaceuticals. (J Jpn Coll Angiol, 2005, 45: 125-129)
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