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Abstract

BACKGROUND: Vascular endothelial cells can promote osteogenic differentiation of bone marrow mesenchymal stem cells
(BMSCs) and provide nutritional support for growth and proliferation of BMSCs.

OBJECTIVE: To investigate the effects of human umbilical vein vascular endothelial cells (hUVECS) in a co-culture system on
morphology, growth and differentiation of human BMSCs, and Bmi-1 gene expression in cells.

METHODS: Based on the co-culture system of cells, a simple culture group (hBMSCs group) and a combined culture group
(BMSCs + hUVECSs group) were established. On days 4, 6, 8, 10, cell morphology was observed and cells were counted for
drawing cell growth curves; in addition, Bmi-1 gene expression in cells was detected in each group using real-time quantitative
fluorescent PCR.

RESULTS AND CONCLUSION: At each time point, compared with hBMSCs group, cells exhibited multiple morphological
changes, some cells connected together in the latter stage, and osteogenic differentiation was more obvious in the BMSCs +
hUVECs group. At each time point, cell number and Bmi-1 expression in the BMSCs + hUVECs group were significantly greater
than in the BMSCs group. The BMSCs + hUVECs group showed a better compatibility compared with the hBMSCs group. These
findings suggest that hUVECs promote the proliferation of hBMSCs in the co-culture system, and increase Bmi-1 expression in
hBMSCs, thereby affecting aging and proliferative capacity of hBMSCs.

Yang RN, Liu L, Wang FK, Zhao DP. Effects of co-culture system on Bmi-1 expression in bone marrow mesenchymal stem
cells.Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(14): 2524-2529. [http://www.crter.cn  http://en.zglckf.com]
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Figure 1 Passage 3 human umbilical vein vascular
endothelial cells (x100)
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Figure 2 Schematic diagram of the co-culture
system
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Figure 3 Phenotypic identification of passage 3 human bone
marrow mesenchymal stem cells
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Figure 4 Morphological observation of human bone marrow
mesenchymal stem cells cultured with or without
human umbilical vein vascular endothelial cells for
different time periods (x100)
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Figure 5 Schematic diagram of cell proliferation in human
bone marrow mesenchymal stem cells (hBMSCs)
and hBMSCs + human umbilical vein vascular
endothelial cells (hUVECs) groups
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a: Bmi-1 gene (125 bp), all products ranged between 100-200 bp

b: B-actin (265 bp), all products ranged between 200-300 bp

M4, M6, M8, M10 indicate days 4, 6, 8,10 in the human bone marrow
mesenchymal stem cells group; L4, L6, L8, L10 indicate days 4, 6, 8,
10 in the human bone marrow mesenchymal stem cells + human
umbilical vein vascular endothelial cells group

Figure 6 Electrophoresis of amplified gene products
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Table 1 Number of h(BMSCs at each time point < 8r
(x£s, n=6, x10%) I
a 4tk
Time (d) 2 '_E.
Group 0
1 2 3 4 5 4 6 8 10
Time (d)
hBMSCs 3.2+0.1 3.5+0.2 4.1+0.1 5.4+£0.4 12.2+0.1
hBMSCs+ 3.0£0.0 3502 5.6+02  7.8:0.1 16.8:0.2 Figure 7 Bmi-1 expression at each time point in human bone
hUVECs marrow mesenchymal stem cells (hnBMSCs) and
hBMSCs + human umbilical vein vascular endothelial
Time (d) cells (hUVECs) groups
Group 6 7 8 9 10 K7 &2 i TR I T Bmi-1 2 ks 18
hBMSCs 16.0£0.4 20.1+0.0 22.840.4 24.3:x0.3 24.4+0.1
hBMSCs+ 20.7+0.1 23.6x0.3 24.5+0.5 25.5+0.1 25.0+0.2
hUVECs 2 AL MO EE IR ) A Bmi-1 AN A 4 R

hBMSCs: Human bone marrow mesenchymal stem cells; hUVEMs:
human umbilical vein vascular endothelial cells
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ISSN 1673-8225 CN 21-1581/R  CODEN: ZLKHAH

Table 2 Relative expression of Bmi-1 at each time point in each
group (xts, n=6)

Time (d)
4 6 8 10

Group

hBMSCs 3.73+0.32  5.39+0.21 5.21£0.13  4.04+0.43
hBMSCs + hUVECs 3.88+0.28 10.72+0.35 16.67+0.24 12.43%0.36

hBMSCs: Human bone marrow mesenchymal stem cells; hUVEMs:
human umbilical vein vascular endothelial cells
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