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Constructing and Identification of Lentivirus-mediated
Mouse MIPd « and B74 Gene Vectors

LIU Wei YU Ying-hao
( Department of Pathology Fuzhou General Hospital of Nanjing Command PLA Fuzhou 350025 China)

[Abstract] Objective To construct lentivirus-mediated mouse MIP « and B7- gene vectors and lay a foundation
for gene therapy with lymphoma. Methods Mouse MIPd«a and B7- genes were synthesizeed and amplification by PCR.
Target genes were directly connected with Lentivirus vector the production of which were transformed into Bacterium coli
DHS5« cells and the positive colones were identified by PCR and direct sequencing analysis. Then the plasmids of MIPd «
and B7- genes infected 293T cells respectively green fluorescence protein ( GFP) in 293T cells was observed by
fluorescence microscope; Western Blot was used to test protein expression of MIPda and B7- genes and Real+time PCR
was used to detect the titer of lentivirus. Results Lentivirus-mediated mouse MIP-da and B7- gene vectors were
successfully constructed and the titer of which was 2. 00E + 8 TU/ml tested by real-time PCR. Conclusion Lentivirus—
mediated mouse MIPd« and B7- gene vectors were successfully constructed and lay a foundation for gene therapy with
lymphoma in the future.
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T Cruz ) ; Lipofectamine2000 ( Invitrogen ) M-
T MLV ( PROMEGA ) o
T ( TCR) MHC 1.1.5 . PCR ( Applied
Biosystems ); DNA ( BioRad )
T SDS-PAGE (
B7 ); 5417R ( Eppendorf
B7 ) o
' 1.2
B7 T 1.2.1 MIPHa B74
T
o MIPd« CC (1) Agel
T \ N 50 L ddH20 42 pL 10 x buffer
NK 5 uL DNA (1 ug/pL) 2 pL Agel
R (5U/ul) 1 pL 37 °C 2 ho
MIPH o (2) GeneBank
B74 MIPH « B74
MIPH o B74 ) B74 MIPH «
o (1
@PCR Primer( +):
1 MIPd a-Agel¥ Primer ( - ): MIPda-Agel R
Primer( +): B7d-Agel+ Primer( -): B7d-AgelR
1.1 MIP « B74 PCR
1.1.1 pGCFU Vector o 20 pL MIPd4a PCR
o :94°C 5 min—(94°C 30 s—55C 30 s—
1.1.2 DH5« 72°C 30 s) 30 —72°C 10 min—4°C + o ;

o B74  PCR :94°C 5 min—(94°C
1.1.3 :293T o 30 s—55C 30 s—72°C 1 min) 30 —72°C 10 min
1.1.4 :1 kp DNA ladder Marker 250 bp —4C + o .

DNA ladder Marker( Fermentas ) ; Agel ( NEB (3)
); In-Fusion kit ( BD ); Taq polymerase @
( SinoBio ) ; Plasmid Kit( Promega ) -70°C o
Mouse Anti-GFP Goat Anti-Mouse ( Santa— @PCR ( 2)o
1 B74 MIPH «
Tab.1 The primers of B74 and MIP4 gene
sene primer gene sequence of primers
MIPH « MIPd a-Age IF GAGGATCCCCGGGTACCGGTCGCCACCATGAAGGTCTCCACCACTG
MIP-d-Age [-R TCACCATGGTGGCGACCGGGGCATTCAGTTCCAGGTC
UbiF GGGTCAATATGTAATTTTCAGTG
EGFP-N-R CGTCGCCGTCCAGCTCGACCAG
B74 B74-Age I+ GAGGATCCCCGGGTACCGGTCGCCACCATGGCTTGCAATTGTCAG
B74 -Age IR TCACCATGGTGGCGACCGGAAGGAAGACGGTCTGTTC
Ubi¥F GGGTCAATATGTAATTTTCAGTG

EGFP-N-R

CGTCGCCGTCCAGCTCGACCAG
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2 PCR
Tab.2 PCR reaction system
(L) (nl) (pL)
Reaction system Positive control group( pL) Blank control group ( pL) Positive group( pL)
ddH, 0 13.5 15.5 13.5
10 x In+usion 2.0 2.0 2.0
DNA 100ng/pL 2.0 2.0 2.0
PCR 100ng/pL 2.0 0.0 2.0
In—+usion 0.5 0.5 0.5
Total 20 20 20
25C 30 min 42°C 15 min Ep 90 uL
( DMEM +10% FBS) . 10 pL
10 pL o
PCR GAPDH ) . . 1  Ep
® 10 ul 1E + 1 pL; Ep
Amp (100 ug/mL) LB 110 1 Ep
PCR o 1/10 1E +0 pL; 7 Ep
(4) PCR 6 10 6
10 pL LB 1 uL Ep 1/10 1ESS pL.
PCR ; PCR . Primer( +): Ubi¥; ©) RNA Invitrogen
Primer( -): EGFP-N-R PCR . PCR TRIZOL RNase-free o
20 pL. MIPda  PCR :94C RNA o
2 min—94°C 30 s—60°C 30 s—72°C 30 s) 30 — BRNA cDNA GFP:
72°C 6 min—4C + » B74 PCR : 5" TGCTTCAGCCGCTACCC3~ 15—
:94°C 2 min—(94°C 30 s—60C 30 s—72C 1 AGTTCACCTTGATGCCGTTC3"; ACTIN
min) 30 —72°C 6 min—4C + «, © 5" -GTGGACATCCGCAAAGAC3~
. 5" AAAGGGTGTAACGCAACTA3",
1.2.2 Western blot : Promega M-MLV
MIPd o B74 RNasefree o RT 11 pL RT
293T 24 h cDNA PCR -80°C
Western blot @ PCR Real-time PCR
N N Biorad  iQ5 o 20 pL
Mouse Anti-GFP Goat Anti-Mouse Real-Time : 95 € 15 s
N N o 95 C 5 s 60 C 30 s
1.2.3 : 40 0 o
(1) pGCYV : PCR 95 C 1 min
pHelper 1.0 pHelper 2.0 55 C DNA o 55 C 95
293T Lipofectamine 2000 C 0.5 C 30 s
o 48 h  293T o
-80%C o
o 2
(2) PCR
) 1 293T 2.1 pGCF¥U Vector

24 1 x10° o 7 ~10 ( Do
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1 pGC+U Vector

Fig. 1 The agarose gel electrophoresis result
of Lentiviral vector pGCHU

1 1. Marker 210 b.8 kb.6 kb.5 kb.
4 kb.3.5 kb3 kb.2.5 kb.2 kb.1.5 kb1 kb.750 bp.500
bp.250 bp; 2. pGCHU Vector; 3.
pGCFU Vector Age |
Note: 1. Marker: 10 b.8 kb.6 kb.5 kb.4 kb.3.5 kb.3 kb.
2.5 kb.2 kb 1.5 kb.1 kb.750 bp.500 bp.250 bp; 2.
Lentiviral vector pGC4U; 3. The Product of Lentiviral vector
pGCH'U Vector was digested by Agel

2.2 MIP4a B74 PCR
( 2)o

2.3 PCR

(1) MIPHd o 483 bp

198 bp MIP- o
( 3)o
(2) B74 1125 bp
198 bp B74
( 4
2.4
37 C 16 h
200 L
MIPda  B74

2.5 MIPd « B74
293T 48 h ( 4
5-6),
2.6 Western Blot

Western blot MIP- «
GFP  B74 GFP  293T

( 4 7~8),
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2 MIP- « B74 PCR

Fig. 2 The agarose gel electrophoresis results of target

segments of MIP-d aand B7 gene
:1. MIPH4 aPCR :322bp; 2 ~ 3. Marker

:5kb 3 kb 2 kb 1.5 kb 1 Kb 750 bp 500 bp 250 bp
100 bp; 4.B74 PCR 1964 bp
Note: 1. MIPd« gene: 322bp; 2 ~3. Marker: 5 kb 3 kb 2 kb 1.5
kb 1 Kb 750 bp 500 bp 250 bp 100 bp. 4.B7- gene: 964 bp

1 2 3 4 5 6 7 8 9 10 11 12

3 MIPHa PCR

Fig. 3 The electrophoresis results of target
segment of MIP- agene
1. ( ddH,0) ;2. 198 bp; 3.

( GAPDH) ; 4. Marker :5 kb 3 kb 2
kb 1.5 kb 1 Kb 750 bp 500 bp 250 bp 100 bp. 5 ~ 12:
MIPH
Note: 1. Negative control group ( ddH,0); 2. Blank control
group 198 bp; 3. Positive group( GAPDH) ; 4. Marker: 5 kb 3
kb 2 kb 1.5 kb 1 Kb 750 bp 500 bp 250 bp 100 bp. 5 ~
12: MIPd o gene

2.7 MIPd
(1) PCR (9
(2) Ct

control
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4 B74

PCR
Fig. 4 The electrophoresis results of target
segment of B7- gene
1. ( ddH20) ;2. 198 bp; 3.

( GAPDH) ; 4. Marker :5kb 3
kb 2 kb 1.5 kb 1 Kb 750 bp 500 bp 250 bp 100 bp;5 ~
7. B74
Note: 1. Negative control group ( ddHO) ; 2. Blank control
group 198 bp; 3 Positive group ( GAPDH) 483bp; 4.
Marker:5 kb 3 kb 2 kb 1.5 kb 1 Kb 750 bp 500 bp 250
bp 100 bp. 5 ~7:B7- gene

/ /
/

. // /

_A{']F{ :(/ DE/E G

S— 1 F 2 7

LEN BLEN A N LI UL L L LN BN NN BN JNLBN BN BN NN BN BN NLAN BELEN BNLEN BELEN B |
024 6 810121416182022242628303234363840424446
Cycles

9 MIPH
PCR
40
Fig. 9 Fluorescence curve in different MIP-d o gene
groups gradually rose with the PCR process and
reached the peak after 40 cycles

3 Ct
Tab.3 The Ct values of different groups infected with virus
samples Clyctin Clarger gene Clparget gene A CE= Clyyrger gene = Clyciin ACtg,, - ACt
36. 39
CON 14. 66 36.245 21.585 0

36.1
18. 81

1E +1pl (A) 14.76 9.1 18.955 4.195 17.39
21.19

1E +0pl ( B) 14. 67 20. 845 6. 175 15.41
20.5
24. 64

1Edpl (C) 14. 56 24.54 9.98 11. 605
24. 44
28. 04

1E2ul (D) 14. 44 28. 13 13.69 7.895
28.22
31.96

1E3pl (E) 14.38 31.985 17. 605 3.98
32.01
33.74

1E<4pl (F) 14. 25 33.96 19. 51 2.075
34.18
35.61

1E5pl (G) 14.55 35.84 21.29 0.295
36.07

Ct . 1E4 pL .

Ct >2 o 1 21/
20 wLcDNA 1 L (1E4) * 20 = 2.00E + 5 TU/uL = 2.00E + 8
1/20 TU /mL,
20, (3) Actin (
1E4 pL control 10) o
ACt,, - ACt  =2.075>2 2.8 B74
1E4 L control Ct (1) PCR ( 11) .

o | %N
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Temperature Temperature
10 Actin
Fig. 10 The melting curve of actin gene and target gene
A, Actin . B. o Actin

Note: A. The melting curve of actin gene; B. The melting curve of target gene. There were no complex peak andbroadening
of the peak in the melting curve of actin gene and target gene which indicated that there were no contamination primer

dimers and nonspecific amplification in the experiments

4 Ct
Z?: Tab. 4 The Ct values of different groups infected with virus
7 604 — Z
é 551 Ct .. Ct Ct Targel gene ACt=Ct Target gene
B 505 Samples Actin Target gene _ Cl etin
5
£39 CON  13.98 — — —
g
g 301
«‘3’53 IE+1 pl 1522 19.49 19. 485 4.265
i (A) 19. 48
S 10]
2 4 1E +0 pl 15.00  21.72 21. 67 6.67
) p— (B) 21. 62
75 Trerrrreprrrrrrrrrrrrrrrrrrrrrrvrerrrrrvrrrrer el
02406 81012141618202224262830323436384042 4446 IE 4 pl 14.67 24.9 24. 895 10. 225
Cycles (C) 24. 89
1E 2ul  14.34 28.33 28.455 14. 115
11 B74 (D) 28. 58
PCR 40 1E 3 nl 14.78 31.67 31.755 16. 975
(E) 31.84
Fig. 11 Fluorescence curve in different B7- gene groups 1E 4 pl 14.38 34. 46 34.075 19. 695
F
gradually rose with the PCR process and () 33.69
1E 5 ul 14.68 36.95 36.95 22.27
reached the peak after 40 cycles (G) 36. 95
(2) Ct
( 4 3
1E4 nL 1E-5
plL Ct ACtp,, - AChgs,
22.27 -19.695 =2.575 >2 1E-04 pL
1ES pL Ct °
:1/(1E4) * 20 =2. 00E +5 TU/pL = 2. 00E +8 . . .
TU/mL.
(3) Actin o
(M Actin ( 12) . ( HIV)

HEM  hitps://www.cnki.net



60 2012 1 22 1 Chin J Comp Med January 2012 Vol.22. No. 1

40009 o 40004 B
= 3500] = 3500]
5 ] i 2
Z 30001 | 2 30001
2 1 1 =
é‘j 25{]0: g 2500+
= 2000] = 20001
= 15004 = 15001
s 1 I
§ |000: § 10004
E 5001 o e, — % 500
2 of — 2 0] o~
B =

-50+---——rrrr-rrrrrrrrerrrr = LI DL B S B B S B B B B B B B B S L I B B e i |

5456 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 5456 58 60 62 64 66 68 7072 74 76 78 80 82 84 86 88 90 92 94 96
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Fig. 12 The melting curve of actin gene and target gene
A, Actin . B. . Actin

Note: A. The melting curve of actin gene; B. The melting curve of target gene. There were no complex peak and broadening
of the peak in the melting curve of actin gene and target gene which indicated that there were no contamination primer

dimers and nonspecific amplification in the experiments
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R . PCR
N N N RNA
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N ; PCR
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? PCR
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B 5 H MIP-1a F B9 AL R BORLES 3¢ 293T 40 L5 &0 20 40 i N L9t 8 1 33k (MIP-1a S H 2 8 )
Fig. 5 A part of 293T cells transfected with MIP-1a gene recombinant plasmid showed the expression

of fluorescent protein (MIP-1« protein is secreted)

6 T4l B7-1 HAYFORLE: YL 293T 4 fitdJ5 48 h, >90%4H Jitd 7 1T UL 7 2 11 %k

Fig. 6 >90% 293T cells transfected with B7-1 gene recombinant plasmid showed the expression of fluorescent protein

BE7 MIP-la ZEH AL GFP ik B8 B7-1 L7 GFP %Kik
Fig. 7 The fusion expression of MIP-1a and GFP gene Fig. 8 The fusion expression of B7-1 and GFP gene
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