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Figure 10 Ex vivo expanded EPCs incorporate into foci and preserve left ventricular function after myocardial ischemia.

Myocardial ischemic tissue: green; BS-1 lectin, red; Dil-EPCs
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Figure 200 Coculture of human
EPCs and rat cardiac myoblasts
(H9C2) expressed human-
specific cardiac and smooth
muscle markers.

RNA samples from various cul-
ture conditions were analyzed by
RT-PCR. c¢Tn-T, MLC-2V, and
-MHC are specific markers for
cardiomyocyte, and -SMA and
sm22 are specific markers for
smooth muscle cells. Left lane
of each column shows positive
control, and right lane of each
column shows negative control
(only rat-derived H9C2). Human
EPC did not express both cardiac
and smooth muscle cell markers.
After coculture with human EPC
and rat H9C2, both cardiac and
smooth muscle markers were ob-
served.
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Figure 30 Evaluation of frequency of cell fusion in coculture system.

We performed coculture using Qtracker (Quantum Dot Corp.), which is a nanocrystal labeling marker incorporated in the vesicles of
the cytoplasm. H9C2 were labeled with the Qtracker 565 (green arrows), and hEPCs cells were labeled with Qtracker 655 (red
arrows) (A and B). Cell fusion was observed in the EPCs attached to HOC2 (yellow arrows).

4 Fibrosis Area
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Figure4
Differentiated human cardiomyocytes
derived from transplanted CD34"* cells
were mainly identified in the rat peri-infarct
myocardium by double staining both cardiac
troponin-1 and human nuclei antigen.
blue: DAPI, purple: human nuclei, green:
rat and human CMCs, arrows: nuclei of hu-
man CMCs
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Vasculogenesis and Cardiomyogenesis by Endothelial Progenitor Cell (EPC)

Hiroto Iwasaki,*? Atsuhiko Kawamoto,* Satoshi Murasawa,* and Takayuki Asahara® 3

1L aboratory for Stem Cell Translational Research Institute of Biomedical Resarch and Innovation/RIKEN,
Center for Developmental Biology, Hyogo, Japan
2Department of Cardiovascular Surgery, Osaka City University Graduate School of Medicine, Osaka, Japan
3Department of Regenerative Medicine, Tokai University School of Medicine, Kanagawa, Japan

Key words: endothelial progenitor cell, CD34" cell, cell therapy, vasculogenesis, cardiomyogenesis

Many researchers have been investigating the mechanism of organ and tissue regeneration. Endothelial progenitor
cells (EPCs) were identified in adult peripheral blood, which were capable of incorporating into foci of neovascularization
and differentiating into mature endothelial cells (ECs) in situ. These findings are consistent with vasculogenesisin
embryonic neovascularization. Recently, our group results of human CD34* cell (EPCs) transplantation into an immuno-
deficient rat myocardial ischemia model demonstrated that collaborative multilineage differentiation potential of EPCs
into not only ECs but cardiomyocytes (CMCs) and smooth muscle cells was enhanced by cell dose escalation and was
conducive to heart regeneration in terms of functional and histological recovery through vasculogenesis and
cardiomyogenesis.

Now, researchers attempt to utilize this strategy for new blood vessel formation and CMCs development in clinical
trials. The availability of EPCsin human have promised the advance in the field of regeneration medicine. Thisexciting
achievement opened the way to clinical application of stem cell therapy. Considering the importance of blood vessel
development in the process of cardiomyogenesis and vascul ogenesis by EPCs may be an essential cascade for tissue and
organ regeneration following pathological damages in various critical diseases.

Basic background and clinical application of therapeutic neovascularization and cardiomyogenesis by EPC trans-
plantation for tissue/organ regeneration is summarized in this article. (3 Jpn Call Angiol, 2006, 46: 273-280)

Online publication July 14, 2006
280 000 Vol. 46, 2006



