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Isolation and Characterization of Mesenchymal Stem Cells from
Early Human Placenta
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Human mesenchymal stem cells (MSCs) can be isolated from various tissues and
shown their own specificity and functional properties. To evaluate a new source of
MSC:s, this study described the establishment of a single cell derived mesenchymal
stem cell clone, PDMSC3, from early human placenta and the characterization of its
functional properties. PDMSC3 could be passaged 10 times and maintained their
morphology. When cultured in vitro, PDMSC3 attached to the dish and grew with a
doubling time of 46 hours. PDMSC3 expressed surface antigens including SH2, SH4,
Thy-1, CD105, CD49e, CD49f, EGFR1, PDGFRa, and HLA-ABC but lacked cell
markers of CD14, CD31, CD34, CD45, c-kit, AC133/2, CD135, VEGFR1/Flt-1,
VEGFR2/KDR and Stro-1. Under differentiation culture conditions, PDMSC3

successfully differentiated into cells of adipogenic and osteogenic lineages, however,



little chondrogenic differentiation could be induced. By RT-PCR analysis, PDMSC3
expressed Rex-1, Oct-4, and NST that were preferentially found in other
undifferentiated stem cells. The expression of VEGF, Flt-3L, SDF, LIF, IL-6, HGF
and FGF reflected their possible function in supporting the hematopoiesis and
angiogenesis that were noted in BM-MSCs. The expression of PPAR-y and Cbfa
further elucidated their multilineage differentiation potential. Our results
demonstrated that MSCs in early human placenta could be isolated by their adherent
properties and specific surface antigens. Their phenotypes of surface antigen and gene
expression were similar to that of BM-MSCs. These cells could be expanded in vitro

and induced into adipogenic and osteogenic differentiations.



