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A Novel Method for the Determination of Recombinant Lentiviral
Titer and Infectivity by qRT-PCR
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Abstract Lentiviral vector is being widely used in the study of gene therapy in animal models and in
generating transgenic animals. However determination of lentiviral particles and their infectivity is
essential before their being used. Such a requirement can be accurately achieved by qRT-PCR. Refered by
infectious units got from GFP reporter assay it showed a positive correlation between the two approaches.
A reliable accurate and rapid method is therefore established for the determination of the recombinant
lentiviral titer and the infectivity.
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p24 - ELISA
PCR
LTR
PCR LTR
GFP
1
1.1
3 FUGW
eGFP A8.9
VSVG
Marine Medical Center Research Institute
293T
ATCC  American Type Culture Collection
ProFection Promega
FBS . Hanks Salmon Sperm DNA

Gibco BRL STE 10 mmol /L. Tris pH
7.6 1 mmol/L EDTA pH 8.0 0.1 mol/L NaCl.
1.2 FUGW
293T 70%

Promega ProFection Kit

FUGW 15 pg A8.9 10 pg

VSVG 7.5 pg 6 h 10%
FBS DMEM 37 C 5% CO, 60 h.
N 50 000 g
1.5h
Hanks -80 C
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1.3 RNA
2 uL DNase

5 pLL 10 x DNase I Buffer, 2 pl. DNase I

5 U/ul. Takara Bio Inc

RNase inhabitor Takara Bio Inc.

Shiga Japan . 2 pL
Shiga Japan

DEPC 50 pL 37 C 45
min. DNase 350 wL STE.
20 pL 10% SDS 5 pL K 20 ¢g/L
AMRESCO Solon OH 56 °C 15 min

20 wL. DEPC
14
RNA / N
DNase 1 DNA

1 pg RNA. 20 pmol RT-PCR
5'-GAGAGCTCCCAGGCTCAGATC-3" .

2 pL 5xRT Buffer, 1 wI. MLV~ Takara Bio Inc

Shiga Japan . 10 pL. 37°C1h.
1.5 PCR
PCR LTR .
1. 900
nmol /L, 250 nmol /L. 2.5 pL. 10 x Ex-Buffer

15 wmol Mg>* 2.5 wmol ANTP 1 U ExTaqE
5 pL 25 pL.
PCR Corbett Life Science RG-3000 Sidney
Australia 95 °C 5 min 95 € 30 s
59 C 30s 40 59 °C 520 nm
1 PCR
Table 1 The sequences of primer and probe of Real-
time PCR
Primer Sequences
LTR-F 5'-ACAGCCGCCTAGCATTTCAT-3’
LTR-P 5'-GAGAGCTCCCAGGCTCAGATC-3’
LTR-Probe 5'"-ACATGGCCCGAGAGCTGCATCC-3’
1.6 FUGW 293T
10 0.1,
0.01. 0.001 pL PCR
6.32x10’, 6.32x10°,
6.32 x 10° 8 mg / L Polybrene

Sigma-Aldrich Inc St. Louis MO
293T 1.5%10°%/
37 °C2h. 2d
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1.7 DNA
2d
1.5 mL EP tube 200 g 5 min
200 pL STE. 20 pL 10% SDS.
10 pL K 37 °C 4 h.
15 000 ¢ 12 min
15 000 g
6 min 1/10 3 mol/mlL
NaAc =20 C 1h
15000 g 4 C 20 min
100 pL TE
1.8 PCR
293T
PCR
DNA LTR . 1.5.

— —
- -
1014  Threshold
(5]
3
3
= 1024
£
3
z
107-3
l I I
0 30 35
Cycle number
1 PCR

Fig.1 Fluorescence intensity curve of Real-time PCR

2.2 PCR )
10
0.1, 0.01, 0.001 nL 1.5 % 10°
293T 2d PCR
DNA LTR
0.1, 0.01. 0.001 pL

5.32x10°
9.28 x 10°, 4.48x 10*. PCR
R=0.99 R"2=0.99 Efficiency=1.01

DNA

LTR

2009

2.1 PCR
PCR LTR

LTR 2
. PCR LTR
1.26 x 10™/ mL PCR
. 2.
6.32x 10" /mL.

GFP PCR

407
R=0.999 80 R*2=0.999 60 Efficiency=0.96
M=0.293 B=13.087

30

20+

Threshold cycle

T T
104 1075 1006 107 1078 109

Concentration Copy number

2 PCR
Fig.2 Standard curve of Real-time PCR

=LTR /4.
1.59+0.64 x 10" IU/mL.
2.3 GFP
0.1, 0.01. 0.001 pL
2d .
GFP 0.1. 0.01.
0.001 pL GFP
52%. 6%- 0.5% 3.
= x GFP
X +
8.10+0.79 x10° IU/mL.
24 GFP PCR
, PCR
GFP
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PCR 2
PCR GFP
PCR GFP

PCR

3 293T GFP

(A) 0.1 pL ; (B) 0.01 pL ; (C) 0.001 pL
Fig.3 GFP expression in infected 293T cells after 10 fold dilution

A 293T cells infected by 0.1 pL virus B 293T cells infected by 0.01 wL virus
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C 293T cells infected by 0.001 L virus.

2 GFP PCR
Table 2 Comparison of lentivirus titer determined by GFP reporter assay and qRT-PCR approach
Dose of viral particles 6.3x 10’ 6.3x10° 6.3x10°
Percentage of GFP* cells 52.0% 6.0% 0.5%
CFP reporter assay 1 ctious units 7.8%10° 9.0 10* 7.5%10°
qRT-PCR assay Infectious units 1.3x10° 23x10° 1.1x10*
2937 1.5% 10°.
Notes  293T cells in each well are: 1.5 x 10°.
2.5 PCR [8-10],
= /
x 100%
2.65+1.07%. g (sl (141
3
HIV-1
HIV-1
1 p24 p24 ELISA
ELISA
6 000
HIV-1 i 2
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