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Construction and identification of lentiviral vector targeting human bcl-2 and cyclin D1 gene

Wu Xiao-san', Zhang Chun-lin', Zhao Yao', Gao Tian-tian?, Sun Jiao', Zeng Bing-fang'

Abstract

BACKGROUND: Studies concerning osteosarcoma drug resistance are limited for single gene or passway. However,
dual-channel blocker of apoptosis and cell cycle regulation may reverse drug resistance in osteosarcoma.

OBJECTIVE: To construct an effective bcl-2, cyclin D1 specific sSiRNA lentiviral vector and transfect it into drug-resistant
osteosarcoma cell lines of osteosarcoma, and to discuss the reversal of drug resistance.

METHODS: The restriction endonuclease and T, DNA ligase were used to construct the vector plasmid. Bcl-2 and cyclin D1
genes were cloned into the site of pSIH1-H1-copGFP shRNA vector to construct the pSIH1-H1-copGFP-bcl-2-siRNA and
pSIH1-H1-copGFP-cyclinD1-siRNA. The cloned lentiviral plasmids and the packaging plasmids system were transfected into
293T cells. The supernatant was collected and the titer and infection efficiency of the recombinant lentivirus were determined.
RESULTS AND CONCLUSION: The ligation of four pairs of bcl-2 and cyclin D1 specific SiRNAs to the double digested lentiviral
pSIH1-H1-copGFP shRNA vector were successful. The titer of concentrated virus was 1.14x10* ifu/uL in the supernatant of the
infected cells. The highest interference efficiency of bcl-2, cyclin D1 genes was respectively 88% and 87% detected by real-time
fluorescence quantitative PCR. The results demonstrated an effective bcl-2, cyclin D1 specific siRNA lentiviral vector has been
constructed by the application of siRNA technique.

Wu XS, Zhang CL, Zhao Y, Gao TT, Sun J, Zeng BF. Construction and identification of lentiviral vector targeting human bcl-2 and
cyclin D1 gene.Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2010;14(20): 3709-3713.
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Table 2 Target sequence of cyclin D1 gene for siRNA

No. Target sequence

CyclinD1-siRNA1
CyclinD1-siRNA2
CyclinD1-siRNA3
siRNA-Negative

5'GGTAGATGT GTAACCTCT T3’

5'CCATCC AGT GACAAACCAT 3’
5'GCT GTG CAT CTACAC CGAC 3’
5'CGT TTAACT CTC CCAACC A3’

YRRk, IR RILER kiR

293T 4fiffatk. Lentivirus
Package plasmid mix
H AR BH] 5 2 i 24k MG63/R 1000

System Biosciences

ARSI R R

BamH [ . EcoR I . [R#lMENY] Takara

lig. T, Ligase. Taq . dNTP Mix.

M-MLV Jz#3. dNTP. oligo

dT . Rnase inhibitor . SYBR

Master Mixture .PCR Buffer.PCR

1%, KigFE DH5a. MiniBEST

Plasmid Purification Kit
Lipofectmaine 2000 Invitrogen
Trypsin 0.25%. Opti-MEM GIBCO
Millex-HV 0.45 ym PVDF filters Millipore
UNIQ-10 #£30 DNA iRkl & BilgA T
KoMy Thermo
LB. SOC OXOID
IR TIN5 %
BRE L. AR LHL Eppendorf

TR IRE %
HIKA 7P L okl TANON
H A 5] ik FVELE 4y B 4l

ST E:

EHESHIEMAERLE: Bibcl-2Hcyclin
D1 siRNA/F41 % it : 14 GenBankHbcl-23% 4]
1 AImMRNAT 1 (ZE K w65 NM_000633) A1
cyclin D13 A ) & &1 7 21 (2% K 9 A5 -
NM_053056), iz Ambion/s &) [’ L7828 it
TR, &#H3BEFH, ER Bt — BT
(Negative)xf 551, W&, 2.

1 bel-2 FERER T8

Table 1 Target sequence of bcl-2 gene for siRNA
No. Target sequence
Bcl2-siRNA1 5'GCT GCA CCT GAC GCC CTT C3'
Bcl2-siRNA2 5'GCT GGA TTATAACTC CTC T3'
Bcl2-siRNA3 5'GGA TGA CTG AGT ACC TGA A3’

siRNA-Negative ~ 5'CGT TTAACT CTCC CAA CCA3'

FRYE 26 SIRNATHI, BTt P2 ELAMT)
DNABE AR S 55, AR i 60 45 SIRNAT 1F S5k
(sense chain)#f1x X ##(antisense chain), 1 [d]
PLO/M It E A% FF R i Loop 45 #(5” - CTT CCT
GTC AGA -3’7 HHi#, J5H#ATRNA Polyll%
SRS AL S(TTT TT), (5 IASAR BE i
23 s inBamHIFI EcoRIBE V)7 &, & iRl B
[IDNAHEE . 751 i ¥ Invitrogen A & & i o

WEEDNA oligofll &« KA KM 25 4%
HIRFAES pL (1 g/L), IMA20 pLiB K2,
BIAZE K70 pL& 2 AR F4100 yL, R2), 95 C
IN#A10 min, BUHEESFE h, 12%PAGEIE
AP PAGE B IR A AU T A%

vshRNAZ R ##3E . XTSIRNAFURL R IA R A
(pPSIH1-H1-copGFP shRNA Vector)i 17 i1] 4k
PEAALEE . BV R SR R . 44k IDNAJT KL
2.0 uL (500 mg/L), BamH 1 0.25 pL(10 U/uL),
EcoR 1 0.25 pL (10 U/uL), K Buffer 1.0 pL
(1%), JndH,0 6.5 uLZE & ik & 310.0 pL.
BT37 C, 4 h. 0.5%LfEpEEE Ik, VIR
Ja Xt B B B AT U R RN, S Ah o b BETTE
MEIRE, -20 CRAERE

BREFESHERBROERE: 0 EEDNA
oligo 5] 4L ¥ 5 fivsh RNAZ {AE . 22 °C
P2 h, HERFALDH5ESZ AN .

Ak =70 CIRAEDH5aUR SZ 25 4H il ,
VKHHES~10 min, {2 iKHFErfl; 5 pLidds
FEMIIMNIRZ A, BRSSRET, vk
JCE 30 min; VRS YIPURNA2 C KB REAT
90 s, BUHGVKIE2 min; HEALFEIIMA
900 pLSOCH:F=HH, 37 ‘CHI150 r/minZ& {4
NREREEFR hy WOEEB, 43100 pLFI900 pL
WATLB(AmpPiLtE) Pk, 37 CHEFRIIR .

PCREEMM=EE: 37 CHFIHE,
SRR PRI BB T, A 22 e B 7 55 A iy
5147 PCRY A MIBH 1 1 7% . PCR™4)5 pL
FA1.5%I NE B & Fr ik, Al 38 265 K/

DNAIF % 72 - PhEUPCRAG 3 M 7% T
3 mL LBk F 5L, 37 “CH1200 r/minZkfF
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THRERFRIS . MiniBEST Plasmid Purification Kiti2
HsE o, A 30k 2 v B A7 65 18 B 51 4 (Foward
primer: 5-TGC ATG TCG CTATGT GTT CTG)¥# sk
DNAEJIFE .

EmSIRNAR RS EEANEERFSHENE:

JREEAE: HYenr1 d, 7810 ecmPREFRIL R $ b
203TZMI, ZHMIKCA5%10°, {5 Yyt 40 i A b s 77
ML150%~70% 442 g H 11 FE A 118 95 25 38 02 44 [H]
20 pL (10 pg)pPACK L ik VA P&, 400 pL
DMEM¥; 3% 578 . B(30 pL Lipofectamine 2000™ it
7, FH400 pyL DMEM#$: =548 . #ifeJ5 FIDNAE 4
B 5 ffiLipofectamine 2000™ R &, iR F#E & 15 min,
TR AT E 203 T4 IS F8h, 37 C. AR $
5%CO 403 24 1595 48 hJE U293 T4 iy b i
W, 3 000 r/minZEIEE 05 minZ=fRgume )y, ¥ EiE
W HIMillex-HV 0.45 umPVDFJE 55 g . BA10 L
S BEREEWE T-70 CUKAEHRAER .

TS FE B BRI . {3 FH GFPERIA &A1
A . ORI SE R R R %107, 102, 100, 10,
10°, 10°, 107, 10%, 10°, 10 "°BaEMRt. 7E967L
B RI293 T4 100 L, 4% k3.5%x10" L', H&
L5 B010% fify 4 L35 FIDMEM{E 37 C . AR5 %
5%CO, 5 fih B 9% . 24 hm, a8 6 B 9% 3
100 uL (AEHUAER, IR H2% K a4 mig), *t
TR 5 A AT BB A R, KRB GY G 56 T2/ e R
ISETRGE . ERMES a3 bl A e RiA
RIS, K1 20 AR F DU N AR 1 $i i 15 21
TR R A

SERTPE K E BPCRIGMRNATF = ¥ LR FwE R
T HMG63/R41 1, TRIzol: & ML EL A1 i S RNA,
4 I 3 S (RT) IR B i B AT S 3 & ieDNA. 5
HATPCRI M . 5256 LAB-actinsy N SR . 10 & 4k 3
WA FIIEAE(CHE), WRIECHE LR RIERE, ¥
ERNATHLZ A EI

Wit S AR IR P s AR
SEES SN — . AR, WA ERAEERI.

2 #R

2.1 MEMNSFMEpshRNA-GFP LentivectorfiH 4513
H ) 5 [ shRNA #% 1 |2 ¥ 51 4838 K i X% DNA
oligo, 1712%PAGEFA: EPAGE R AR5, FIBamH
[ FlEcOR I XU 1IpshRNA-GFP#; 14 i £k M4k (K1),
B AL # ik SDNA oligoZ AT T MR 1A IERE, P4k
DH5aEZ A4, PhiEFHIEEMH 7 pE, PCREE,
FY T EPCRT BCAN152 bp, KGRI Z HAKPCR A B
9102 bp(&12), %5E 45 RS TUHARST .
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Figure 1  Specific pshRNA-GFP Lentivector plasmid
1 FrR M pshRNA-copGFP Lentivector Jifii
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M: DL2000 DNA marker; lanes 1-3: Bcl-2-1, 2, 3; 4-6:
Cyclin D1-1, 2, 3; 7: negative; 8: empty

Figure 2 Agarose gel electrophoresis of positive clone
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UL203THNMI, 48 hfE et Rist F ML o, 4i
MAE K R, IR EE R,

I R RLVE S AT Lenti-Bel-2 siRNA2 4 i ki
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a: Ordinary field

b: Green fluorescence field

Figure 3 Forty-eight hours after infection of the 293T cells with
the recombinant lentivector Lenti-Bcl-2 siRNA2
(Inverted phase contrast microscope, x100)
3 HEEFRIEAYIA Lenti-Bel-2 siRNA2 41 5 fi 4L 4%
% 293T 4Hifitd 48 h j& (151 B AMHZ B8, x100)

£, FURLTR & Al Lenti-cyclin D1siRNA2 41 i
H L L2093 T MIA48 hjs 7 't AU W 82 45 3L L4
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Figure 4 Forty-eight hours after infection of the 293T cells with
the recombinant lentivector Lenti-Cyclin D1 siRNA2
(Inverted phase contrast microscope, x100)
K4 SR FRIEAH Lenti-Cyclin D1 siRNA2 & 4 i ki
LG 203T 4H)if1 48 h J& (BB AHZ B58E, x100)

O 548~T2 NG ISR TR, 2 IR4E )5 5

JERYL293TH M, J& Y24 h)51E 6 NS FEA T (8
M, 4ilit5, Lenti-bcl2 siRNA2JR 2 i i & A
1.14x10% ifu/pL.
24 ERRKEEEBPCRER  Xtbcl-23E K 1 T2k
K HNTA%, 88%H153%, Xtcyclin D1FERA Tk
HEY A8 %, T9%FIT6%. i Wbcl-2Fcyclin D145
P SIRNATE Jij 75 2 /R 19 22 i T, Be A 20T Hibel-2 A
cyclin DRI R IL

bel-23E [KIRNAT-H 1 52 1 5% ) i S PCR &5 5 L

bcl-2/actin (x10°°)

1: cell control group; 2: empty control group; 3: negative; 4: siRNA1;
5: siRNA2 ; 6: siRNA3

Figure 5 Real-time PCR results of bcl-2 gene intervened by
RNA, white line is the optimal
5 bcl-2 £ RNA TS 78 PCR 45 51, Hrh
F 2% RNA THi 4751

cyclin D1JEFIRNAT-HE A S i 26 ' o8 2 PCR &5 S
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cyclinD1/actin (x10°°)

1 2 3 4 5 6

1: cell control group; 2: empty control group; 3: negative; 4: siRNA1;
5: siRNA2 ; 6: siRNA3

Figure 6 Real-time PCR results of cyclin D1, white line is the
optimal
Bl 6 cyclinD1 %[5 RNA FH 1 sSeif 7 8 PCR 454,
Hep B ®g%& N RNA TR 5

3 g
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AR FORLEAR A T 4H L ) Rk AR B AN T
(20 M P I i 8 o REK T DA B P 1 28 A i 2
SR SRR, 18R R L T AR 2L AN,
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N5 % 1 2 S N AN 22 A PR el 5 T AR s
F 190ty H 15751 e ) 5 52 7 5145 A SiRNAK A 18
IR R P, RE L 3 B 19/ X 1 /)
KIRNA, 75 FRNAI KA.

BT 55 25 B R AT I R B2, N B B R
SEESL B R 2R B AR, X PRI 2 ML
WA E KR L. AARRE, B8 REEEbcl-2
W3, _FiRbel-23 PRl AT A R S A 25, SR
WK FH B 85 2R b i 5 5 24 0k 3 v 48 11 7 3k
S T T 25 AIMGE3/R, iE FlWestern blotJ7 i:iiF
52, MGB3/R4IA 5MGE34Hiu A LL, Bel-2&EH %
ISTEA S S 25 5 38 0 1 1.361&%(P < 0.05).

Aszg, KiBcl-2-siRNAFICyclin D1- siRNA5
siRNA Jii %7 % i& # /& (pSIH1-H1-copGFP shRNA
Vector) i # , 1044 14 2 4 1 B0 5% e NN B R 98
MG63/R1000411fifs, ZEmMRNAZKF-_FXfbcl-2F1Cyclin D1
FRBATIS], (AA TR ER N RE, EMEN3
% K 7 MESiRNAJF %1 b, DL EE 20 48 44 pSIH1-H1-
copGFP-bcl-2-siRNA F1 pSIH1-H1-copGFP-cyclinD1-
SIRNAKL Yu J5 6 5 i IR Rk 1 TR AR St AR MR
FH BT F

PR R A AR S 40 TEBR B 5 0%, 1T HL S
L B TR G . A T2 2 s B R R AR,
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