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In the therapy of blood vessel regeneration, newly developed blood vessels should be maintained
for long term. For this purpose, stem cell system in vasculature is required. In addition, when
transplantation of endothelial cells (ECs) is utilized for rescue of inherited genetic disorder, long
term survival of ECs is required. We have identified endothelial stem cells in the pre-existing
blood vessels which show clonal expansion of ECs and self-renewal activity. By utilizing this cell
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population for realizing best therapeutic angiogenesis, we have investigated based on the
following four plans of experiments.

In research plan 1 (Identification of cell surface markers of endothelial stem cells), in this year,
we have tried to find the best method to treat tissue/organ for making single cell suspension by the
exposure of several enzyme such as dispase and collagenase for detecting a CD45 negative and
CD31 positive EC fraction. Using human fat tissue, we found the best condition to treat tissues.
In this condition, we found that SpeEC2, one of EC stem cell marker in mice, can be available to
identify human EC stem cell population. In terms of research plan 2 (Mature blood vessel
regeneration by using EC stem cells for ischemia diseases), we conducted EC stem cell injection
in mouse hind limb ischemia model and found that injection of 3,000 EC stem cells is enough for
improvement of ischemia in this model. In addition, we showed that EC stem cell population
contributed to newly developed blood vessel for longer term than bone marrow endothelial
progenitor cell population. Moreover, we started the collaboration with researcher who is
conducting vascular regeneration in clinic. In case of research plan 3 (Regeneration of organ (liver)
specific blood vessels by EC stem cells), we, thus far, utilized monoclotaline treatment and
radiation as a preconditioning for the transplantation of EC stem cells into liver, because EC stem
cells can not colonize without any treatment. However, in this year, we have tried to transplant EC
stem cells with only pretreatment of irradiation and found that irradiation alone also allow
colonization of EC stem cells in the liver with fewer efficiency compared with both treatment. In
a certain inherited disease model mice, we valuated how many number of EC stem cells is required
to cure the disease in which the cause of this disease is a lack of molecules secreted from ECs in
the liver and found that 3,000 EC stem cells is enough to prevent pathogenesis. In research plan
4 ( Development of the culture system for EC stem cell expansion), approximately two fold
expansion of EC stem cells can be achieved for 7-10 days by using several matrices in the culture.
In research plan 5 (Induction of endothelial stem cell population from human umbilical vein
endothelial cells (HUVECS), we obtained one method to induce endothelial stem cell marker gene,
SpEC2, in HUVECSs by new culture system.
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