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Abstract: Currently, exogenous gene expression system based on retroviral vector has been widely used as efficient gene
expression system in both gene therapeutic research and RNA interference. In this study, we evaluated the efficiency of
exogenous gene expression mediated by the retroviral vector in mammalian cells. First, we constructed EGFP (enhanced green
fluorescent protein) vector using pcDNA3.1(+) and retroviral vector pQCXIN as backbone vector respectively. Then, we
transfected or infected HEK293 cells and CHO-K1 cells with above vector or corresponding retroviral virus, and measured the
relative fluorescence intensity (RFI) of EGFP. The results showed that the RFI of the retroviral virus-infected cells was two
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times higher than that of the plasmid-transfected cells. Further experiments revealed repeated virus infection enhanced the
expression of EGFP markedly, with RFI increasing twice after four rounds of virus infection. Furthermore, the EGFP

expression in HEK293 cells mediated by the retroviral vector was more stable than transfected with plasmid pcDNA3.1(+).
Finally, we further validated the efficiency of exogenous gene expression system based on the retroviral vector by expressing
recombinant human activated protein C (rhAPC) in HEK293 cells. We obtained HEK293 cell lines with rhAPC expression
between 10 and 15 pg/(10° cells-d). In conclusion, the exogenous gene expression system based on the retroviral vector is an
alternative method for the generation of stable and high-expressing mammalian cell lines.
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Fig. 1 Diagrams of recombinant retroviral vectors. (A) pQCXIN/EGFP retroviral vector. (B) pQCXIN/rhAPC retroviral vector.

2 pQCXIN #ERHFEFIEHIRMEGILE

Fig. 2 Identification of recombinant retroviral vectors by
enzyme digestion. 1: pQCXIN/rhAPC retroviral vector digested
with Age | and Pac I; 2: pQCXIN/EGFP retroviral vector
digested with Age | and Pac I; M: DNA marker.
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Fig. 3 Analysis the effect of EGFP expression in both HEK293 and CHO-K1 cells via plasmid transfection or virus infection. (A)
Plasmid transfected HEK293 cells. (B) Virus infected HEK293 cells. (C) Plasmid transfected CHO-K1 cells. (D) Virus infected
CHO-K1 cells. (E) RFI in both HEK293 and CHO-K1 cells via plasmid transfection or virus infection. Results are expressed as the
mean value of duplicate samples from different experiment. EGFP: enhanced green fluorescent protein.
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Fig. 4 EGFP expression of the HEK293 cells with repeated

virus infection. Results are expressed as the mean value of
duplicate samples from different experiment.

25 WERFRFIREJENSH rMAPC SHFKIE

Iy 2 pQCXIN/rhAPC il pVSV-G 4%
Y GP2-293 41 i il 2 i #5747 rhAPC Ik A 119 51 41 3
B SR R IR Y HEK293 4 i fil pcDNA3.1/rhAPC
Ji kL %% g« HEK293 4l ffl . &5 400 mg/L G418 fii

JE i 3E 2 J8, o6 Y AN TR Y HEK 293 4 fifd
() rhAPC 21k 7K 43 %4 326.4 ng/(10° cells-d) FiI
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Table 1 Change of RFI of both plasmid transfected and virus infected HEK293 cells during continuous passage

RFI of the HEK293 cells at different passage

Treatment

1 2 3 4 5 6
Plasmid transfection 290.47 487.38 212.39 242.33 91.31 88.89
One time of virus infection 455.25 754.29 298.15 319.32 246.28 252.69
Two times of virus infection 699.56 861.81 495.96 703.70 503.49 542.69
Three times of virus infection 977.77 1168.09 706.38 831.90 554.47 611.69
Four times of virus infection 923.55 1234.79 551.97 853.08 708.08 724.75

%+ 2 ELISA #N R s B LR £ HEK293 48R/ rhAPC RixKF

Table 2 rhAPC expression in HEK293 cells infected by retrovirus or transfected by recombinant plasmid by ELISA
Vector type Dilution folds ODuso rhAPC expression (ng/(10° cells-d)) Relative expression of rhAPC
pcDNA3.1/rhPC 1 0.331 8.60 1.0
PQCXIN/rhPC 10 0.970 326.40 38.0
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