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Construction and identification of recombinant adenovirus vectors encoding human bone
morphogenetic protein 2

Qiu Jun-qgin, Yin Cheng-hui, Zeng Zhao-xun, Chen Zong-xiong

Abstract

BACKGROUND: Bone morphogenetic protein 2 plays a key role in inducing osteogenesis. It involves in a series of
bioprocess, including cell proliferation, determining the differentiation direction of germ line and cell death.

OBJECTIVE: To construct and identify the recombinant adenovirus vectors encoding human bone morphogenetic protein
2 gene by using AdMax system.

METHODS: First, human bone morphogenetic protein 2 gene sequencing was amplified by PCR from human cDNA
template and then cloned. Second, the recombinant shuttle plasmid was constructed and transformed into Escherichia coli
competent cells DH5a. After the positive colonies were identified by colonies PCR and sequencing, the expression vectors
were amplified and extracted. Next, the adenovirus expression vectors with target gene and the helper packaging plasmid
carrying a majority of adenovirus genes were co-transfeced into 293 cells for virus packaging and amplification. Finally,
target genes were detected by PCR, and target protein was detected by Western blot method, as well as infectious titer of
the recombinant adenovirus was detected by end point dilution method.

RESULTS AND CONCLUSION: Gene fragment of a length of 1 223 bp human bone morphogenetic protein 2 was
obtained by PCR. The expression vectors constructed by homologous recombination techniques were identified by PCR
cloning and sequencing; the results were correct. After virus packaging and amplification in 293 cells were identified by
Western blot and PCR methods, the virus titer of recombinant adenovirus was 5x10'? pfu/L. These results suggest that the
recombinant adenovirus vectors carrying human bone morphogenetic protein 2 gene have been constructed successfully.

Qiu JQ, Yin CH, Zeng ZX, Chen ZX. Construction and identification of recombinant adenovirus vectors encoding human
bone morphogenetic protein 2. Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(50): 9376-9381.
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1: 2 kb Mark; 2: hBMP-gene
Figure 1 Human bone morphogenetic protein 2 (hBMP-2)
gene obtained by PCR
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1: transformants; 2: 2 kb Mark; 3-10: Positive transformants

Figure 2 Images of positive clones in competent cells DH5a
identified by colony PCR and positive clones
sequencing
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Figure 3 Sequencing results of shuttle plasmid pAV-MCMV-
TGF-B1
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)

a: Enhanced green fluorescent
protein expression was found in
parts of cells at 2 d

b: Enhanced green fluorescent
protein expression was found in a
majority of cells, and cytopathic
effect was changed at 9 d

c: Cytopathic effect was changed obviously at 11 d

Figure 4 Green fluorescent protein expression of
pAV-hBMP-2 in 293 cells in packaging process
(Fluorescence microscopy, x100)
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1: 2 kb Mark; 2: hBMP gene

Figure 5 Expression of human bone morphogenetic protein 2
(hBMP-2) gene after 293 cells packaging was
identified by PCR
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95000 —p
72000 —p

Beta actin

1: Control; 2: The samples after transforming growth factor 8 adenovirus
was infected into 293 cells; 3: AD220 was the sample after bone
morphogenetic protein 2 adenovirus was infected into 293 cells

Figure 6 Recombinant adenovirus expression in 293A cells
detected by Western blot method
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