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The Experimental study on the osteogenesis of rabbit bone marrow mesenchymal stem cells
transfected by Ad-hBMP-2/GFP in vitro
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Abstract: Objective To observe the calcified plaque formation of rabbit bone marrow mesenchymal stem cells ( BMSCs)
transfected by Ad-hBMP-2/GFP in vitro and to study the element composition of calcified plaque. Methods Rabbit BMSCs were
transferred by adenovirus carrying hBMP-2/GFP gene. RT-PCR was used to detect the expression of hBMP-2 gene. Morphological
change of the cells after transfection and calcified plaque formation were observed using inverted fluorescence microscope and
Alizarin red staining, respectively. Surface microstructure and element composition of calcified plaque were studied using SEM and
X-Ray spectroscopy (SEM/EDS). Results RT-PCR showed hBMP-=2 target gene expression in BMSCs transfected by Ad-hBMP-
2/GFP. The cell morphology showed osteogenic differentiation. Alizarin red staining showed red mineralized nodules. SEM image
demonstrated that mineralized calcium nodules were scattered in cells, and the growth of cells overlapped with strong matrix
secretion. X-ray spectroscopy showed that the surface of calcified plaque consisted of calcium and phosphorus sediment with a
calcium to phosphorus ratio (Ca/P) of 1.53. Conclusion Rabbit BMSCs can be successfully transfected by Ad-BMP-2/GFP
which can induce osteogenic differentiation, with a preferable osteogenic capability.
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GAPDH(348 bp)

hBMP-2(113 bp)

Bl 1 RT-PCR Y5 72 h % BMSCs hBMP2 JE[A
ERE3

M: marker; A RFEY4; B. SEMY; C. Ad-hBMP2/GFP 44

Fig.1 hBMP2 mRNA detected by RT-PCR after 72h of

transfection by BMSCs
M. marker; A: BMSCs; B: BMSCs transfected by Ad-GFP; C:
BMSCs transfected by Ad-hBMP2/GFP
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Fig.2 The cell morphology after 14 days transfection in
Ad-hBMP-2/GFP group ( x200)
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Fig.3 Alizarin red S staining showed red mineralized

nodules ( x100)
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Fig.4 A: SEM and X-Ray photoelectron spectrum of the calcified plaque in Ad -hBMP-2/GFP group; B: SEM and

X-Ray photoelectron spectrum of the calcified plaque in Ad -GFP group
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