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Abstract We isolated and cultured human umbilical cord derived mesenchymal stem cells (UC-MSCs),
adipose derived mesenchymal stem cells (AD-MSCs), placenta derived mesenchymal stem cells (PMSCs) in vitro

using the serum free culture medium. By comparison of the changes and differences in the biological characteristics
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and genetic characteristics among the three sources of mesenchymal stem cells (MSCs), we can provide
experimental evidence and theoretical basis for clinical application of MSCs. By cell morphology observation, cell
cycle detection, surface marker detection, chromosome karyotype analysis, gene expression and cytokine analysis,
it was found that AD-MSCs and UC-MSCs were long spindle shaped adherent growth when cultured in vitro, while
PMSCs was short spindle shaped or reticular cell adherent growth, and the nucleus was larger. Based on the long-
term subculture and cell cycle analysis, we found that the ability of proliferation and differentiation of PMSCs were
strongest, and UC-MSCs were stronger than AD-MSCs. The expressions of CD105, CD90 and CD73 were positive
in all three kinds of cells, and the positive rate was 98%. The expressions of CD11b, CD19, CD34 and CD45 were
lower than 1%, and the HLA-DR were all negative. The chromosomes in three kinds of cells were stable, and there
were no signs of deletion, translocation and inversion. The expression of the 7 genes was different, but within the
7th passage, the expression of the gene was only slightly changed, and the cytokines in the passage were relatively
stable. Our results demonstrated that within the 7th passage, PMSCs are safer than AD-MSCs and UC-MSCs while

cultured in vitro with serum-free medium.
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Table 1 List of relative fluorescence quantitative PCR primers

CIE7E i S PG
Primers name Primers sequence Product length
P16-F 5-GCA GCATGG AGC CTT CGG-3' 197 bp
P16-R 5'-CCG TAA CTATTC GGT GCG T-3'

P21-F 5'-TGT CCG TCA GAA CCC ATG-3' 219 bp
P21-R 5'-GTG GGA AGG TAG AGC TTG G-3'

P53-F 5'-AGG GAT GTT TGG GAG ATG TAA G-3' 179 bp
P53-R 5'-TGT GAG GTA GGT GCA AAT GC-3'

TERT-F 5'-CTA CGG CGA CAT GGA GAA CAA G-3' 150 bp
TERT-R 5'-CCA TAC TCA GGG ACA CCT CG-3'

K-ras-F 5-TTG ATT TGT CAG CAG GAC CA-3' 149 bp
K-ras-R 5'-GAG AGT TTC ACA GCA TGG ACT G-3'

Nanog-F 5'-ATG CCT GGT GAA CCC GAC-3’ 292 bp
Nanog-R 5'-AGG ACT GGA TGT TCT GGG T-3'

CCNE-F 5-AAG GTT TCA GGG TAT CAG TGG TG-3' 185 bp
CCNE-R 5-TTT GCT CGG GCT TTG TCC-3'

B-actin-F 5'-CAC GAAACT ACC TTC AAC TCC-3' 265 bp

B-actin-R

5'- CAT ACT CCT GCT TGC TGA TC-3'
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Each point represents the mean+S.D. of three experiments independent.
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Fig.1 Comparison of cell morphology, cell cycle and cell surface markers among 3 kinds of cells
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Fig.2 Analysis of chromosome nuclear type in 3 kinds of cells at tenth generation
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Fig.3 Comparison of the gene expression among 3 kinds of cells
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Fig.4 Comparison of the cytokine level among 3 kinds of cells
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