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HIEE N Caveolin-1 RNA 44875 25 24K, ¥R 112 3/ 1 Caveolin-1 RNA x5 AT/ 241 g vk
Ji ] pGCSIL-GFP-Caveolin-1 RNA i 18 5 2 4% fA g e SMMCT721 , 4 I L 5% 5 5%

Z mRNA FIEE KA REBRECR , JFA%T SMMCT7721 (RZ8RE ST RIS, 454  pGCSIL-GFP-Caveolin-1 RNA 48 %
FHARR Y SMMCT7721 55 B30 2R K (96.0 £1.2) % ; Caveolin-1 mRNA 7K 1 8l [4: %R 25 90% ; Western blot 2 7% B J5

Caveolin-1 # FI/KF- 3% TR L5 SMMCT721 RUIRZERE ) 35 T R, &5k

18 755 25 H AR 19 Caveolin-1 RNA 14l

BEA R m kR SMMCT7721 H Caveolin-1 BRIk, i F#AR SMMC7721 (228171,

K4BIA . 18057 Caveolin-1; RNA T4 ;{222
dEE9SES . R394-33;R730.23;R735.7
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Construction of recombinant lentivirol expression vector carrying human Caveolin-1

with RNA interference and its effect on invasiveness of SMMC7721 cells
ZHANG Zhi-bo, CAI Lei, ZHENG Shu-guo, XIONG Yan, DONG Jia-hong (Institute of Hepatobiliary Surgery, Southwest Hos-

pital, Third Military Medical University, Chongqing 400038, China)

Abstract; Objective To construct a lentivial expression vector of human Caveolin-1 with RNA interfer-

ence and study its effect on the invasiveness of human hepatoma cell line SMMC7721. Methods

After the

lentiviral expression vector of human Caveolin-1 with RNA interference ( pGCSIL-GFP-Caveolin-1 RNAi) was
transduced into SMMC7721 cells, the transduction efficiency, the Caveolin-1 mRNA level were determined by
real-time PCR, the expression of Caveolin-1 protein was measured by Western blot analysis. Its significance for
the invasiveness of SMMC7721 cells were detected with the aid of Transwell. Results The transduction effi-
ciency of our constructed vector pGCSIL-GFP-Caveolin-1 RNAi to SMMC7721 cells was (96.0 £1.2)% . The
Caveolin-1 mRNA level was knocked down by 90% . The expression of Caveolin-1 protein was significantly de-
clined. The invasiveness of SMMC7721 cells was significantly descented. Conclusion A recombinant lentivir-
ol expression vector carrying human Caveolin-1 with RNA interference is successfully constructed, and it knocks

down the expression of Caveolin-1 in SMMC7721 cells efficiently and decrease the invasiveness of the cells sig-

nificantly.

Key words :lentivirus; Caveolin-1; RNA interference ; invasiveness

Caveolin-1 JZ 20 I JEE T A B ok X Jal i) 32 24 454 4R
1, 55 IR T8 R e 68 =2 28 e B 25 22 2 A T 2l A
L HA, X Caveolin-1 75 i % Az aof 7 v i 4
FHWGAAAE 5318, B AR 240 B 98 R 22 5 4% b 9 VR H]
W FRATTE A W58 0 R AR A Caveo-
lin-1 RNA T3 ( RNA interference , RNAi) , #5435 H Xt A
JI-EE 4RI bE SMMCT7721 122868 J1 1520
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1 #MR5ET*

L1 AR A

L1 EZME A4k SMMCT721 Fl 27 £ 2 40
L 293T i A S 28 ARAF , MG BE A, 48955 7 3R 38 284K pGC-
SIL-GFP JFHr il B 40, 2% 5 {4 2 /& pHelper 1. 0 F1 pHelper 2. 0
Jotr (g EUE R BORG BR 2 R ), DMEM #5572 4 JiG 28 1l
(Gibco A7), 25 #) , Transwell {228/N2 ( Millipore, 28 [H ) , /K F-
L VKAl HL YK AL ( Bio-Rad 4], 3 [E ) , PCR X ( GeneAmp, #i il
¥o) s BEREBEE.OHLE 3 Beckman , 58 5h/ 7] WLOGEE IR WG 5
4t (Vilber Lourmat, 3£ [E ) , 25435 Y6 B 31 ( Beckman Coulter
DU800,35[H ), Light Cycler Real-time quantitative PCR #1413
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(Roche Diagnostics 23], Fig #) , SDS-PAGE Z& 14 Hi, ¥k AX . 26
F N5 (Bio-Rad 22w, 3£ ) o

1.1.2 FERF MY Caveolin-1 4 £ 7 4L {4 ( Santa
Cruz, 3¢[H) ,GAPDH {5 se BEHTA (Santa Cruz, £H), 1L
P IgG Pri&-HRP £ B (& ( Pierce Biotechnology, 3£ ) , Il
it 1gG Pif-HRP £ B {& ( Cell Signaling Technology, ZE[H ),
Trizol 7] ( Invitrogen, 3% [E ), SYBR ( PrimeScript™ RT-PCR kit
i 7] & [ TaKaRa Biotechnology ( Dalian) Co., Ltd], Age T Fll
EcoR T (NEB), jii k7 K 4l #2387 & ( QTAGEN) , Lipofectamine
2000 ( Invitrogen, 3£ ),

1.2 %7k

1.2.1 Real-time quantitative PCR J5 &K SMMC7721 41 Jifg
Caveolin-1 mRNA 5k [ Bt %3t 2 4% Caveolin-1 fj PCR
51¥F%)(a,b) ., Real-time quantitative PCR ;% /8 Trizol 25| {fi
FHUEHT A5 B UL RNA ; BRI MR BEIRE b vk S 52 Aot 1
BT EMEE BT, - 70 CHAF, % SYBR( PrimeScript™ RT-
PCR Kit 7= i 58 B 45 ¥E 47 52 %% 5% |2 W Fil Real-time quantitative
PCR "1, E25 WK FI#K I Beacon designer 2 #&it, th 17
UL B AR R A F &M (R 1) &M H:37 C
15 min;85 °C 5 s; 7k FA %), cDNA 724 —20 C#47. Real-time
quantitative PCR §1 {24 :95 °C 5 5,60 °C 20 5,72 C 15 s
PCR [ i 3£ 45 AMIEER 565 C AL 15 s, i AR 2 72 5
Wi, BHER 2 WK%,

&1 PCRS5[#FF

FN k72l F BRI (bp)
Caveolin-1 E:5'-CCTATTTCCCATGATTCCTTCATA -3
343
Age 1 /EcoR T e 5/ GTAATACGGTTATCCACGCGS3!
Caveolin-1(a)  I-3#:5'-CTGAGCGAGAAGCAAGTG-3’
Fi:5'-AGAGAGAATGGCGAAGTAAATG-3/ 264
Caveolin-1(b) _F1i:5'-CGTAGACTCGGAGGGACATC-3'
Fi:5'-AGAGGGCAGACAGCAAGC-3' 302
B-actin L3 :5'-GTGGACATCCGCAAAGAC-3' .

R 37 :5'-AAAGGGTGTAACGCAACTA-3’

1.2.2 WU DNAoligo il %31 3 4~ siRNA $E 5551, 3
thE 8 3 Sk AATCTCAATCAGGAAGCTC , A2 By b 15 75 WL 3L R 4
ARABRF A BARRE 3 %] 48% DNAoligo.,

1.2.3 RNA T8 EIAME  Age I il EcoR 1 RG]
pGCSIL-GFP 24k (14 5 L it gL EE R AR BRA ) DL
Ak B D) [ 24 DNA (100 ng/pl) 1, 3B K XUEE
DNA(100 ng/ul)1 wl,10 x T, WEE A DNA H4EREZE 0f0R 1 pl,
T, BEW R DNA 35420 1 pl,dd H,0 6 wl, 38R MR ZR 10 ul,
F 4 CRM 12 h #il & wBEEER . MR PCR 45 : Primer
(+) 0.4 pl,Primer( —) 0.4 pl,10 x ZZp 2.0 ul, MgCl, 0.5 pl,
dNTPs(2.5 mmol/L) 0.8 pl, Taq ZH i 0. 2 wl, B 7% 24/t Tk
Ul (I B AN, B ddH, O Jid 8 2 AR 2y 20 pl,
PCR 2 25 1:94 °C #1555 30 5,94 C A5 30 5,60 °C & Pk
30 5,72 CHEM 30 5,30 MFEIF, 5 72 CHRA 6 min, 43514k
B 3 ANF 0 A PR TR i 35 ZE 0 Rl AT I S . 1B TR
PRI AN /)N A 25 < 3 8 R T 0 1% 25 40 Bk pGCSIL-GFP-

Caveolin-1 RNAi J¢ 2 A Bl £ %¢ J5 1 28 A JBORE (8 - Lipo-
fectamine 2000 H:Fe 4L 293T 4, 1557 48 h 5, el L35,
245 e A5 1R 96 75 M 45 W, 76 293 41t H I 2 N s T T 1 L
Ve U R A TR T KA
1.2.4 Real-time quantitative PCR PR 7 28 50 o5 M fc G 30 45 1)
B & SRl AN R ARAR Y 3 AL 18 0 B A ) G
SMMC7721 /84 3 d J5 5 i AMEE T UREE GFP Rk i1, 25 /K
YeAME T 50% W HHpf e g, 4 B it 50% , i 5 d i, e
3 ~5 DRLER/ AL, FEDOE AT N WA K Sk (SO L A0 1 X
B 5 ST RO A Al R 1 e 505 IR AR AN i,
% H] Real-time quantitative PCR 19 J5 461l Caveolin-1 mRNA 1)
FRMEOL, FEMFIWT 3 A THYHOR . Real-time quantitative
PCR J5ikIA] 1o A8 RAUEOR 2 bk . A dA 2 IR
B SOUHE AR 2 S 1099 2 [ ik R AT AR RO I A
TR STH S N R (RIS 2, Con) 5 B XS 2 (e
[P RE , NC) 5§ R 3 T2 20 (SRR RS 3 M 2 118 s 75
KD),
1.2.5  Western blot JriE MR UHE A AR BRAS R AL e
JE 1 SMMC7721 41 5 x 10°, 1 RIPR buffer 25 {4 24 % 241 ,
Braford {8 FIVREE, T - 70 C o Ar. A0AE S & A A 0kE -
FE20 pg, IRAHESZZ MR S wl,100 CHN# 5 min, 8% SDS ¥
JEEHLTK , 2 THERL I 90 min, L3 5% i 4= MIE 1Y TBST 2 7 &
12 h,—4i ( Caveolin-1,1:200; GAPDH, 1: 5 000)4 C #5% i+
A, ZH (ST 1gG FUAR-HRP Z 244K, 1:5 0005 1L 40 %
1eG HifA-HRP ZE{4,1:5000)37 C 2 h,ECL Bj%. TH 2 K
1.2.6 Caveolin-1 RNAi X} SMMC7721 178§ 1 it 52 ) M
Tolf i DMEM 3532506 Matrigel #6582 £, #5511 60 pl i A
12 fL Transwell -2 ,37 °C 5% CO, %K 1 h i ¥k it ¢ [#
FATC I 3E DMEM 5% 37 5 1 £ 40 80Ch 1 x 10° ml ™" (1 41 fifg
W, FieAEFL 500 Mg F4li#A Matrigel ff) Transwell |2, Tran-
swell TEIAL 10% G4 L7 1) DMEM 55758, BRh At ik
3AEAL,AE 3T C 5% COMTIER . 48 h L RN
JHL, 22 5 PP TS 1, R4S 58 e W e €0, DG R H A S MR
B ( x 100) T ZZ2AMMMEE , BUFHME
1.3 itk

THEFRL x £5 0K R JH SPSS 13,0 Ge it 44, o xS « K
5 AL L R 3 22 5

2 #R

2.1 SMMC7721 #afa E Caveolin-1 mRNA # & ik

2 WK Ct {43 54  B-actin 13. 18 .13. 12; Caveolin-1
(a) 17.72.17.89; Caveolin-1 (b) 19.02.19.66. PCR =¥ 1%
T W E I H Dk D0 A R %t (181 1) 5 JIERT SMMC7721 4t g v
f7E Caveolin-1 mRNA [H3R3X
2.2 Bty pGCSIL-GFP # Ak | ¥, ik

V)5 BARHAT 1% BNEREEEIC UK, WoR 7.5 kb 19257
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KA, 45, Caveolin-1 RNA 408 25 A Fy S HO PR 40 i ik SMMCT7721 {22819 520 933

2.3  pGCSIL-GFP-Caveolin-1 RNAi & 48 Jii #2 9 '8 M4

pGCSIL-GFP-Caveolin-1 RNAi T 21 Kz BH 1 52 ke 1 PCR 7=
) 1% SRR WIESE I f vk UL 2, Iy S s 45 SR 15 N Caveolin-1 J&
P8 —3

500 bp—
250 bp—

100 bp—

M: 47 ;1:B-actin; 2 Caveolin-1(b); 3: Caveolin-1(a)
1 SMMC7721 ZHB Caveolin-1 mRNA Rix

1 2 3 4 5 6 7 8

500 bp—

250 by 343 bp

100 bp—

1:ddH,0;2 . = #H 4K ;3. 474 ;4 - 8. ¥z, 3 pGCSIL-GFP-Caveolin-1 %
B0
E 2 pGCSIL-GFP-Caveolin-1 RNAi =4 FHi A S LEE

2.4 pGCSIL-GFP-Caveolin-1 RNAi 12 J% 7t SMMC7721
o e 04 A% 2 F

Sl s 3 NS Y pGCSIL-GFP-Caveolin-1 RNAi 1845
BEEXT SMMC7721 21 Jifd i) 7% SRR Hl Caveolin-1 mRNA 7K
B3 A0 S I SRR TE 90% LA, BL 2 43 ik L
# Caveolin-1 mRNA 7K P2 f K I 45 5L, 25 P IR (1. 44 =
0.05) , BIMEXFHRZH (1. 00 £0.02) , #145 1(0.23 £0.08) , #1142
(0.52+0.06) 45 3(0.18 £0.03) , BHINH 3 M SR
TR B 2 % e s, BIX #0349 @ pGCSIL-GFP-Caveolin-1
RNAi 1855 8 Rt %8, JF UE AT M B 285 . 5 Y SMMCT7721 41
MG 5 d SepEw el R ILIE 3, 7 PR 7 (96.0 £1.2) % .
2.5 pGCSIL-GFP-Caveolin-1 RNAi 12 %73t SMMC7721

2m e, Caveolin-1 mRNA Fo &% & K-F sk b=k &

Real-time quantitative PCR #0575, #0 o5 3 #y %8 pGCSIL-
GFP-Caveolin-1 RNAi 185 % # Y J5 5 d % SMMC7721 41 Jfg
Caveolin-1 mRNA HIREIERBER L 90% , LL 2 - 30k He s ik
R4 5L, M5 3 SCB 4 (0. 05 £0.01) 525 X JRAL (1. 25 =
0.08) BAMEXTIEZL (1.05 £0.39) (9 Lb K 22 RIA G2 E X
(P=0.004.0.004) ., Western blot ¥l %5 5 7 , 80 45 3
pGCSIL-GFP-Caveolin-1 RNAi 1857544 b J5 % SMMC7721 4 iy
Caveolin-1 F A B & RRIEH (&1 4) .

2.6 pGCSIL-GFP-Caveolin-1 RNAI 12 5% 22+ SMMC7721
wm oAz & A ) 69 %

25 PG HRZE B X B2 A 3 SR B0 40 48 h R AR R
BRI K (42.16 £2.69) (40.01 £3.45) (15.87 +1.12)
A/ IAELEE ¥ 5 3 LI 5T 2 AR E R A RIS E
X(P<0.01),

B3 Z=EXERA(Con) FAMEXIRA(NC) # 3 LA (KD) B SMMCT7721 HRALEF ML MEFUEE  ( x100)
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117x10*—
90x10°>—

49%x10°—

35x10°—
26x10>—

19x10*—

117x10*—
90x 10—

49x10*—

35x10°—
26x10°—

19x10>—

A Caveolin-1; B; GAPDH
M. E&Arfe; 1,4. G318 ; 2,5, MEsTEA,; 3,6:%53 S£Hha
B4 FREAIELH SMMC7721 i Caveolin-1 | [ FKikKFLLE

3 it

FHXF Rous R J6 9 55 5% Y 14 X0 I i B 21 48 200 i
WFFE & B, Caveolin-1 78 Jihigg % k14 Ft P G ¥ o Bl
JaH & R Caveolin-1 FLH 7 T 7 5 Y A 4K 1417
FAELA X8 ), P Caveolin-1 2410 9 JE AL
SR, e A BOK B 22 i 98 & 1L, Caveolin-1 ik
TIEE Y% 330 RS NG 22 S MO L FE AT AR
s B AT 98 b, Yerian zlo) i g Caveolin-1 3 ik 5 T
S R JBA o T Zhou 51 X [ R 22 77 H /N
B9 4 LR AFF 55 2R W, Caveolin-1 BEAE A b yg ik 12 1
R, I, Caveolin-1 R BEFE 4NN 1R 2256 45 1 F2
rh kA AR RT B BARAE T L A,
$ 58 g PRAR Y SR BOR AT TSR -

P29 B (lentivirus ) 24 LU 2K 505 Bl B0 27
(HIV) Sy Hehih % Jr ke > i 3 DR VA T 7 2 A, 2%t 43 24 4
LA 53 2440 M X AR L e 07, JF AT ATEAR N B
Wiy, 8RR AR VR EE , RIS 2L H Y
AN A S A 2 IR Al A, oA 2 ) e 40 i
BT R TR, e PRI 1R R AR B R 2
BIEE AT i A U

AWFFESEBETT 3 A siRNA #E P8 (BB 1.2 oK
FNH) i B UL TR AL ST 5 3, I LS AL AR
At pGCSIL-GFP-Caveolin-1 RNAi 18 75 2 2% 14, i@ 1 8%
Je N 4 ffIbR SMMCT7721,3 d J5 % 23050 (96.0 +
1.2)% . Fasgiky: SMMC7721 5 d J& , %} H: Caveolin-1
mRNA F KT R 35K 90% , 5 25 %) B2 L )
PEXT IR 3 22 e A Ge it 5 Lo AL ] Western
blot J7 K, 45 5 i 78 pGCSIL-GFP-Caveolin-1 RNAi

X H: Caveolin-1 & /K F-IRAT b 2 M BRAE . ZEAHE
S8 HRAEIN 1 H T 48 J5 B9 Caveolin-1 & 13635, % &
L5 Western blot 7% B S50 H7 AR W SUSMEA o (HEESE
GBS TT T 8 25 L A JIUESE T MR B Ak
RGREA BN Caveolin-1 RNAL X §8 4 Jiig H 19 5E A
() R bR AVE FH , (el LA S0 A it P R A RS () 2Rk, T g
KA Ja B RIR YT I BEAR B AR, AR F Y — 2B K
pGCSIL-GFP-Caveolin-1 RNAi 18 j5 & #% R B Yy
SMMC7721 J& %t HARZERE 1 KL, ME2 5] Caveolin-1
RNAi J5fgff SMMC7721 {27268 11 .3~ F&%, R
Caveolin-1 FiK 5 w4 bR 1R 284 G

B ARG IR 8 5 R G i Caveolin-1
RNAI [k, I fig &k 3w b 40 Jife SMMC7721  H
[J3E A Caveolin-1 ) mRNA FIEE ik IESE T2 R4
AECN A G R FRIT Y BEAR 2044, Caveolin-1 RNAi
Jii SMMCT7721 WRZERE T B3 TR, IIESE Caveolin-1 25
TIFENRZERR, b N — 2L 347 & Caveolin-1
AT RES SEYR A IR B 1 A

SE Lk
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