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Construction and expression characterization of transgenic
chicken bioreactor vector

Pengxiang Yang, Xichen Wang, Yuxiang Wang, Qigui Wang, and Hui Li
College of Animal Science and Technology, Northeast Agricultural University, Harbin 150030, China

Abstract: We constructed transgenic chicken bioreactor vector, driven by chicken ovalbumin promoter, lentiviral vector and
cytomegalovirus (CMV) promoter control vector encoding green fluorescent protein (GFP) and luciferase (Luc) as reporter
genes. The three vectors were used to transfect or infect chicken primary oviduct epithelial cells, embryo fibroblasts cells,
mouse 3T3-L1 preadipocytes cells and bovine mammary epithelial cells. High efficient and specific expression vector for
transgenic chicken bioreactor was determined by detecting fluorescence and luciferase activity. Reporter gene analysis showed
that chicken ovalbumin promoter expression vector was not cell type-specific in these four different cells. Additionally,
luciferase reporter analysis illustrated that the chicken ovalbumin promoter activity was over 100 times lower than that of the
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CMYV promoter in four different cells. Both of these two reporter genes were expressed in those four different cells infected by
lentiviral expression vectors. Similarly, the GFP reached the similar expression level in cells infected by lentivirus and cells
transfected with CMV promoter plasmid vectors when the multiplicity of infection was 20. In conclusion, the transgenic
chicken bioreactor vector under the control of chicken ovalbumin promoter was not highly efficient and cell type-specific.
However, the efficient expression and extensiveness of lentiviral vector could be used for studying chicken oviduct bioreactor.

Keywords: transgenic chicken bioreactor, oviduct epithelial cell, ovalbumin promoter expression vector, lentivial vector
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Table 1 Primers used in this study 56
Primer name Primer sequence (5'-3") 3~5 cm

OVNF CGTCGCGACGGATAACATTTACTGGGAAGC
OVNR CCAAGCTTGGACCTTTGACGCCATAGAA
GFPF CGGGATCCCGTCGCCACCATGGTGAG
GFPR CCCTCGAGGGACTTGTACAGCTCGTCC
LucF CGGGATCC ATGGAAGACGCCAAAAACATA
LucR CCGCTCGAGCGGTAGAATTACACGGCGATC

The underlines indicate the restriction sites of Nru 1, Hind 111,
BamH 1, Xho 1, BamH I and Xho 1, respectively. 37°C 60 min (5 min

(Phosphate belance
solution PBS)
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Fig. 1
DL2000 marker; 1-3: PCR products.

PCR products of chicken OV regulatory region. M:
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EGFP  pcDNA3.1(+)-Luc
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Fig. 2 Identification of pOV-EGFP by enzyme digestion. M:
DL5000 marker; 1: pOV-EGFP vector digested with Nru [ and
Hind III; 2: pOV-EGFP vector digested with BamH I and
Xho 1.
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Fig. 3 Identification of pOV-Luc by enzyme digestion. M:
DL5000 marker; 1: pOV-Luc vector digested with Nru [ and
Hind III; 2: pOV-Luc vector digested with BamH 1 and Xho 1 .

Journals.im.ac.cn



1220 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

August 25, 2011 Vol.27 No.8

4 pcDNA3.1(+)-EGFP gt % E

Fig. 4 Identification of pcDNA3.1(+)-EGFP by enzyme
digestion. M: DL2000 marker; 1-2: pcDNA3.1(+)-EGFP vector
digested with BamH [ and Xho 1 .
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Fig. 5 Identification of pcDNA3.1(+)-Luc by enzyme
digestion. M: DL2000 marker; 1-2: pcDNA3.1(+)-Luc vector
digested with BamH [ and Xho 1.

6 pcDNA3.1(+)-EGFP. pOV-EGFP 340 f6 /5 EGFP RiAMR

Fig. 6 Expression of EGFP after transfected cells with pcDNA3.1(+)-EGFP and pOV-EGFP. (A,E,I) Chicken embryo fibroblasts
cells. (B,F,J) Chicken oviduct epithelial cells. (C,G,K) Mouse 3T3-L1 preadipocytes cells. (D,H,L) Bovine mammary epithelial cells.
(A-D) Cells picture. (E-H) Transfected with pcDNA3.1(+)-EGFP. (I-L) Transfected with pOV-EGFP.
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Fig. 7 Expression of Luciferase after transfected cells with
pcDNA3.1(+)-EGFP and pOV-EGFP (Firefly/Renilla). RLU:
relative light unit. 1: chicken embryo fibroblasts cells; 2:
chicken oviduct epithelial cells; 3: mouse 3T3 preadipocytes
cells; 4: bovine mammary epithelial cells. Capital-small letter
means highly differ significantly (capital letter for cells
transfected with pcDNA3.1(+)-Luc and small letter for cells
transfected with pOV-Luc, P<0.01); A-B means highly differ
significantly (P<0.01); a-b means differ significantly (P<0.05).
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96 h
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Fig. 8 Expression of EGFP after infected cells with lentivial. (A) Chicken embryo fibroblasts cells. (B) Chicken oviduct epithelial
cells. (C) Mouse 3T3 preadipocytes cells. (D) Bovine mammary epithelial cells.
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Fig. 9 Expression of luciferase after infected cells with
lentivial (Firefly/Renilla). RLU: relative light unit. 1: chicken
embryo fibroblasts cells; 2: chicken oviduct epithelial cells; 3:
mouse 3T3 preadipocytes cells; 4: bovine mammary epithelial (SDRE)
cells. A-B means highly differ significantly (P<0.01). (NRE)
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Fig. 10 Expression of EGFP in chicken oviduct epithelial cells. (A—C) Infected with lentivial (A: MOI=20, B: MOI=10, C: MOI=5).
(D) Transfected with pcDNA3.1(+)-EGFP. (E) Transfected with pOV-EGFP. (F) Blank control.
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