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Figure 100 Differentiation of vascular cells from FIk1* vascular progenitor cells.

FIk1* cells are common progenitor cells for vascular cells and hematopoietic cells. GATA-1* cells can give rise to primitive erythro-
cytes (and others). Flk1* cells differentiate and are matured to endothelial cells by VEGF. VE-cadherin*/FIk1 promoter-driven GFP-
cells are hemogenic endothelial cells. Endothelial cells are simultaneously diversified into specified endothelial cells, arterial, venous,
and lymphatic endothelial cells. Flk1* cells give rise to endothelial cells and mural cells. In the absence of VEGF, FIk1* cells lose FIk1
expression and differentiate into mural cells mainly by PDGF-B signaling. Induced vascular cells can form vascular structures both in

vitro and in vivo.
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Figure 20 Arterial and venous endothelial cell
differentiation from ES cells.

When ES cell-derived FIk1* cells are cultured in
arterial conditions (VEGF and 8 bromo-cAMP),
substantial induction of ephrinB2* arterial endothe-
lial cells is observed. In venous conditions (VEGF
alone), most of endothelial cells (> 9001 ) become
ephrinB2- venous endothelial cells.
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Figure 30 Differentiation stage-specific contribution of ES
cell-derived vascular cells to in vivo angiogenesis.
Transplantation of ES cell-derived vascular cells in different
differentiation stages to pre-implanted C6 rat glioma cells in
nude mice. Double staining for LacZ (ES cell-derived cells)
and CD31 (brown), 5 days after the vascular cell transplanta-
tion.

A: Transplantation of FIk1* cells. Both LacZ*/CD31* cells
(arrowhead) and LacZ*/CD31- cells (arrows) are observed.

B: Transplantation of early endothelial cells induced by 3-day
culture of FIk1* cells. Almostall LacZ* cells contribute to blood
vessels as CD31* endothelial cells do (arrowheads).

Modified from reference 11.
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Figure 40 Vascular cell differentiation from human ES cells.
VEGF receptor-2* cells from human ES cells give rise to CD31*
endothelial cells (purple) and a-smooth muscle actin® mural
cells (brown) with VEGF and serum on type 1V collagen.
Courtesy of Dr. Masakatsu Sone, Kyoto University Graduate
School of Medicine.
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Vascular Development and Regeneration Using Embryonic Stem Cells

Jun K Yamashita
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Embryonic stem (ES) cells are potent materials for regenerative therapeutic approaches and developmental research.
Recently, we developed a novel ES cell differentiation system, in which cardiovascular cells can be systematically and
constructively induced from common progenitor cells. This constructive approach facilitates elucidation of the cellular and
molecular mechanismsin vascular development. ES cell research for developmental biology would be indispensable for
human species, considering experimental animal models are not available to them. ES cells should also contribute to
regenerative medicine not only as a cellular source for transplantation but also for discovery of novel genes and drugs for
regeneration. (3 Jpn Coll Angiol, 2006, 46: 265-271)
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