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Recent studies show that both embryonic and adult stem cells have considerable potential for the repair and regeneration of damaged tissue. Understanding the
regulatory mechanism of stem /“progenitor cell mediated neo-vasculogenesis is essential for tissue repair after stroke or myocardial infraction. Several studies
have shown angioblasts and the endothelial progenitor cells (EPCs) were derived from circulating blood. Injured tissues endothelial progenitor cells (EPCs)
were recruited to replace necrotic cells. Mesenchymal stem cells (MSCs) also can be induced toward the endothelia trans-differentiation. EPCs and MSCs or
erythroblasts are concerted to promote the neo-vasculogenic repairing of the ischemic damaged tissue. In this study we focused to gain better understanding of
the vasculogenesis-related gene expression involvements of EPCs and MSCs. Specific aims of this study include: (1) To define the role of MSCs and
erythroblasts in PB-EPC maturation and neo-vasculogenesis under the oxygen stress culture conditions, (2) To evaluate the efficiency of the MSCs as vascular
regenerative agents, and (3) To identify factors that influent the vascular formation potential of EPCs and MSCs in in vitro and in vivo studies. In this budget
year, we have established EPCs-MSC and EPCs-erythroblast co-culture systems that allowing us to analyze the roles of MSCs and erythroblasts in
neovasculogenesis. We have also identified the stress influences of the microenvironment (such as ICAM-1, CXCR4, c-met, CD44H and MMPs), integrin
adhesive molecules (such as integrin subunits alpha4, alpha$, betal, integrins alphavbeta3 and alphavbeta5), angiogenic receptors (Flt-1, KDR, and Tie
receptors), growth factors (HGF, NGF, IGF, G-SCF, GM-CSF and IL-3, 6, 8), and vascular specific transcription factors (Runx-1, Sca-1) which are known
involved in the regulation of circulating EPCs and stem cell derived vascular endothelial cells. In this study we showed erythroblasts under the hypoxia stress,
there were various hierarchically expressed cytokines (FIt3-L, IL-6, OSM), regulatory factors (IGFBP-2, IL-1ra), angiogenic factors (angiogenin,

uPAR, ..VEGF), and followed by the other prevailing factors belong to chemokines family (including eotaxin, ENA-78, GRO-alpha, MCP-1, -3, -4, MIP-1, -3,
PARC). Furthermore, we observed various CC and CXC chemokines secreted by erythroblasts are known as inflammatory and /“or angiogenic factors, which
can induce inflammation by chemoattracting and activating inflammatory cells to damaged tissue. Moreover, many cytokine ~regulatory factors secreted by
erythroblasts are shown to exert pleiotropic functions on the mesenchymal angiogenesis, myogenesis, neurogenesis and osteogenesis as demonstrated by
stimulating the Ad-MSCs under the hypoxia stress (Table II). These results imply besides chemotaxis and hematopoietic regulation, erythroblasts in concerting
mesenchymal cells display important roles on homeostasis and promotion of the tissue wound healing by a well balanced autocrine ~paracrine net working
mechanism. Therefore, vasculogenesis depends not only on the EPCs, but the cellular microenvironments, to provide the soluble factors, extracellular matrix
and cell-cell interactions to modulate the fates of stem ~progenitor cells in vascular injury repair and regeneration. Results obtained from this study provide us

a better insight into system biological events in ischemic induced erythroidal mediated roles of EPCs and MSCs in neo-vasculogenesis.



