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In Vitro Maintenance and Expansion of Primitive Haemopoietic Stem Cells (Core Project) (III)
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CD34+ Hematopoietic stem/progenitor cells; Umbilical cord blood; Erythroblast; Human processed lipoaspirate
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In recent years, the multi-potentials of CD34+ hematopoietic stem/progenitor cells (HS/PC) on broad clinical applications are widely investigated.

Characterization of HS/PCs has therefore been the key for understanding how normal hematopoiesis precisely regulated at molecular level. Because of the



multiple-lineage commitment capacity of HS/PCs is decided both by extrinsic (environmental) and intrinsic (intracellular) factors. However, due to the limited
number and the lack of unique cell marker of HS/PCs have hampered the progress of many studies. In the previous budget years, we have established a solid
phase mRNA amplification, single cell culture, and single cell RT-PCR technologies that allowing us to continue explore this invitro study. In this budget year,
we have continue (1) to characterize the CD34+ HS/PC subpopulation, identifying structural and functional changes in lineage specific erythropoietic
differentiation of CD34+ HS/PCs and (2) to examine the proteomic variation of the early- and late- erythroblasts by two dimensional electrophoretic mapping
(2DE) analysis. (3) to identify the cross-talk between stromal cells and HSCs that supporting normal hematopoietic reconstitution, we have conducted a
comparative analysis of MSC and PLA that influencing the CD34+ HS/PCs transfusion efficiency in NOD/SCID mice. We have focused in comparative
molecular characterizations of the CD34+ HS/PC population in fetus, new born and adult in terms of identifying their characteristic differences in lineage
specific erythropoietic differentiation. We have also achieved a thousand folds in amplification of mRNA of early erythroblasts for cDNA microarray and
subtraction analyses. To understand the supporting role of stromal cells that supporting normal hematopoietic reconstitution and ex vivo expansion we have
isolate and primary culture of several tissue mesenchymal stem/progenitor cells and characterizing their potential heterogeneity. A comparison of MSC and
PLA that influencing the CD34+ HS/PCs transfusion efficiency in an in vivo NOD/SCID mice study has been carried out and confirming the tissue specified
role of the somatic MSCs. In summary, we have accomplished the proposed studies in this budget year including (1) to identify the developmental stage
dependent erythropoietic gene expression regulatory differences. (2) to identify the molecular and functional heterogeneity of human tissue mesenchymal
stem/progenitor cells. (3) to improve the in vitro maintenance and expansion of primitive hematopoietic stem cells. To understand the cross-talk between
stromal cells and HSCs that supporting normal hematopoietic reconstitution, we have isolate and primary culture of processed lipoaspirate (PLA) and
characterizing their differentiation potentials. A comparison of MSC and PLA that confirming the supporting the CD34+ HS/PCs transfusion efficiency by
MSCs in NOD/SCID mice has been made.



