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Comparison of Biological Characteristics and Multiple Differentiation

Potential of Mesenchymal Stem Cells from Different Sources
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Abstract This study aimed to compare the biological characteristics and differentiation potential of hAD-
SCs (human adipose-derived mesenchymal stem cells) and hUMSCs (human umbilical cord mesenchymal stem
cells). hADSCs and hUMSCs were cultured in vitro. Cell proliferation was characterized by construction of growth
curves and calculation of the PDT (population doubling time). We also compared the cells’ proliferative ability by
colony forming assays, determined the cell surface antigens by flow cytometry, and tested the pluripotency-related
genes by RT-PCR. Differentiation potential was compared by adipogenic, osteogenic induction and differentiation
kits. The ratios of CD34, CD44, CD45, CD105 expressed in hADSCs versus hUMSCs were 2.7% vs 6.2%, 92.3%
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vs 93.4%, 1.3% vs 3.1%, and 99.4% vs 98.0%, respectively. All cells expressed Oct4 and Nanog and presented an
S-shaped growth curve. There was no significant difference in PDT between the two cell types (P>0.05). The pro-
liferative ability of both cell types declined progressively with passaging, but the proliferative ability of hADSCs at
passage 7 was significantly higher than hUMSCs (P<0.05). Results of oil red O, alizarin red staining, RT-PCR and
cell immunofluorescence suggested that both cell types had the potential to differentiate into adipocytes and osteo-
cytes. However, hADSCs had stronger adipogenic ability than hUMSCs, but there was no significant difference in
osteogenic ability between the two cell types. In summary, while hADSCs and hUMSCs share key biological fea-

tures, hADSCs seem to have stronger proliferative and adipogenic abilities.
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Table 1 Primers for expression of adipogenic, osteogenic and pluripotent related genes
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BERORIA S 72 5(P>0.05); B i A A 7 BER R A 2 M 22 57 (P<0.05).
A: the growth curve of the hADSCs and hUMSCs; B: the population doubling time of hADSCs and hUMSCs. Bars labeled with same letters are no sig-
nificantly different (P>0.05). Bars labeled with different letters are significantly different (£<0.05).
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Fig.1 Proliferation activity of two kinds of mesenchymal stem cells

®)

Cell colony number

A JIE 7 T8 J5 200 AR i T 78 5 00 M 1) B R T2 285 B IR0 110 78 5 200 I 47 1) 78 0 4 1 5 B T B L B b il A - B
AT L VEZE 5 (P>0.05); BT bR A AN A = REFR R BAT 35 PR 22 57:(P<0.05)
A: the colony morphology of hADSCs and hUMSCs; B: the colony number of hADSCs and hUMSCs. Bars labeled with same letters are no signifi-
cantly different (P>0.05). Bars labeled with different letters are significantly different (P<0.05).
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Fig.2 Colony forming ability of two kinds of mesenchymal stem cells

Control CD34 CD44 CD45 CD105
25 PE A" PE'A"| 501 PEA" PEA" PEA- PE A" PEA~ PEA*
100% 0 93.8% 6.2% 96.9% 3.1%
40
“w 20
9.
] -
S 2 530
=he S
< 10 20
|
s 10 —
0 0 04 0+
-100 0 10} 10* 10° -10° 0 10 10° —10° 0 10 10° 108 s 10°
PE-A PE-A PE- PE-A PE-A
PEA PEAY|  |PEA PEA" | ,/PEA PEA|[ | PEA PEA"| g0l PEA- PEA®
401 100% 0| gol97.3% 2.7% 7.1% 92.3% | o] 98.7% 13%| | 0.6% 99.4%

hADSCs
Count

0 0- 0 0.
-10° 0 10° 10* 10° -0 0 10 104 10° -10° 0 10° 10* 10° 10 0 10° 10 10°
PE-A PE-A PE-A PE-A

AR 23 M I 150 78 52 T4 AL AT 485 1) 78 52 T4 B O R T AR L #ICD34. CD44. CDA45HICD105.
Flow cytometry analyze the surface marker CD34, CD44, CD45, CD105 of hADSCs and hUMSCs.
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Fig.3 Expression of surface markers in two kinds ofmesenchymal stem cells
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Nanog(215 bp). GAPDH(81 bp)F1BH P X
RT-PCR analysis the pluripotent related genes expression of hADSCs and hUMSCs. lane 1 is DL2000 marker; lane 2-6 is Oct4 (102 bp), Sox2 (448 bp),
Nanog (215 bp), GAPDH (81 bp) and negative control, respectively.
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Fig.4 RT-PCR analysis pluripotent related genes expression in two kinds of mesenchymal stem cells
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A: oil red O, alizarin red staining to assess adipogenesis and osteogenesis of hADSCS and hUMSCs; B: ImagelJ software to count the percentage of
positive stained cells, to analyze and compare the ability of adipogenesis and osteogenesis between hADSCs and hUMSCs. Bars labeled with same let-
ters are no significantly different (P>0.05); Bars labeled with different letters in same groups are significantly different (2<0.05).
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Fig.5 Multipotent differentiation potential of two kinds of mesenchymal stem cell were identified by immunostaining
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The expression of adipogenic and osteogenic genes was detected by RT-PCR. lane 1 is hADSCs; lane 2 is hUMSCs.
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Fig.6 Multipotent differentiation potential of two kinds of mesenchymal stem cells were identified by RT-PCR
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Immunocytochemistry was used to identified the adipogenic, osteogenic differentiation abilities of hADSCs and hUMSCs. Adipogenic differentiation
markers: PPARyY, CEBPf, FABP4; Osteogenic differentiation markers: RUNX2, OPN.
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Fig.7 Multipotent differentiation potential of two kinds of mesenchymal stem cells were identified by immunocytochemistry
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