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Fig. 1 The representation of our three-plasmid expression system used for generating a pseudotyped HIV-1 based vector by
transient transfection

The essential viral cis-acting elements and trans-act factors have been indicated, such as the splice signals (SD, SA), the packaging signal (W), the

reading frames of gag and pol. In the transducing vector pVECRNA, the transducing vector backbone is flanked by a bacteriophage T7 promoter (P,)

and a bacteriophage T7 terminator (Tr;). In the packaging vector pPGAGPOL, the gag/pol polyprotein-coding region is flanked by a vaccinia early/later

promoter (PvacE/L) and a vaccinia terminator (Tvac). In the envelop vector pVSVG, the vesicular stomatitis virus G (VSV-G) protein-coding region is

flanked by a vaccinia early/later promoter (PvacE/L) and a vaccinia terminator (Tvac). The helper virus vaccinia virus contains the bacteriophage RNA

polymerase gene driven by a vaccinia promoter.
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Fig. 2 The representation of the lentiviral vector production system founded by Trono
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Fig. 3 The vector tested by RT-PCR
1: Takara 100 bp marker; 2: The fragment interested (96 bp);

3: The negative control.
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Fig. 4 The Western blotting results of p24
M: Protein marker; /: The recombinant p24; 2,3: The supernatant ;

4: The negative control.
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Fig. 5 Fluorescence microscope images of GFP-expressing 293T cells, HepG2 cells, Vero cells transduced
with green fluorescent protein gene by the lentiviral vectors (x400)
(a) 293T cells transfected with the lentiviral vector. (b) The negative control of (a). (¢c) HepG2 cells transfected with the lentiviral

vector. (d) The negative control of (c). (e) Vero cells transfected with the lentiviral vector. (f) The negative control of (e).
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Fig. 6 WPRE-based qPCR
(a) Real-Time PCR amplification plots showing amplification of the pVECRNA, using WPRE-specific primers and probe. Plasmid
concentration was determined by spectrophotometer and standards we generated by using 10-fold serial dilutions. A Standard curve
(b) was generated (=0.991) by plotting cycle threshold(Ct) against the number of plasmid DNA molecules. Average Ct values
obtained from experimental unknowns were compared with a standard curve amplified simultaneously in order to quantitate the

WPRE copy number present in each sample.
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Table 2 Tests of between-subjects effects

Source F P
Cell lines 1789.77 < 0.001
Plasmid dosage 137.27 < 0.001
MOI 311.54 < 0.001
Cell linesxplasmid dosage 70.84 < 0.001
Cell linesxMOI 122.12 < 0.001
Plasmid dosagexMOI 15.62 < 0.001
Cell linesxplasmid dosagexMOI 7.73 < 0.001
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@
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Fig. 7 Determination of GFP expression in

vector-transduced cells

LV can be calculated accurately only from the most dilute samples

(linear portion of the curve).
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The Initial Establishment of a New Poxviral/Lentiviral
Hybrid System for Efficient Lentiviral Vector Production’

MA Qiang, LI Ming, DONG Wen-Qi, WU Ying-Song™
(College of Biotechnology, Southern Medical University, Guangzhou 510515, China)

Abstract Efficient gene delivery and sustained gene expression are required for successful human gene therapy.
Although viral vectors are considered the most efficient vehicles for gene transfer, currently available viral vectors
have not fully achieved these two requirements. Lentiviral vectors (LVs) can integrate into host chromosomes,
allowing long-term gene expression, in addition, these vectors are non-toxic and minimally immunogenic since no
viral genes are encoded in the vector genome , but are still limited to in wvitro or ex vivo gene delivery because of
their relatively low titers using transient transfection experiments. In order to develop an efficient transient
transfection method for large-scale production of high titer lentiviral vector stocks, a minimal lentiviral vector
producing system based on vaccinia virus that synthesizes T7 RNA polymerase was developed. BHK21 was
co-transfected by three main plasmids containing the transducing plasmid pVECRNA, the packaging plasmid
pGAGPOL and the envelope plasmid pVSVG, and thereafter infected with the vaccinia vIF-3 containing
bacteriophage T7 RNA polymerase gene using Lipofectamin2000™. After 4 days, the culture supernatant of
lentiviral vectors was collected, the RNA from the supernatant was examined by the RT-PCR, the protein from the
supernatant was examined by Western blot, and the supernatant was used to transfect normal 293T , HepG2 and
Vero, which were observed by the immunofluorescence microscopy. The type of cell lines, plasmids dosage and
the MOI (the proportion between cell numbers and virus copies) were considered so critical to the output of this
system that 3 x3 x3 factorial design was used to explore the yield optimization of this system. As judged by the
results of RT-PCR and the Western blot, lentiviral vectors were found in the culture supernatant; as judged by
immunofluorescence with microscopy, 293T, HepG2 and Vero which were transfected by the supnantant expressed
the report protein - green fluorescent protein (GFP), the results confirmed the valid infectivity of the lentiviral
vector produced by the system. Eventually, the best titers of lentiviral vector stocks was up to 1.3x10® tu/ml, which
is one order of magnitude higher than the output of classical manufacture system. The new poxviral/lentiviral
hybrid system for efficient lentiviral vector production was initially established. It provides the basis for the future

development of industrial application.
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