PE AR AR TT 243 hip: //www. biother. org

. 408 - Chin J Cancer Biother, Aug. 2010, Vol. 17, No. 4
Ve
DOI: 10.3872/j. issn. 1007-385X. 2010. 04. 009 * %E&’ﬁﬁ I e

RNA F#i CXCR4 1% ] & FL AR % MDA-MB-231 40 ff fy 1% 58 . F5 B Fn 3T 8

RE&, B 2.4 B EETERFEFR WESAARER 55, L 200011 )

Al

X &,

[# ZE] HF: e oXC#bHE T2 40 CXC chemokine receptor 4, CXCR4 )RNA T4t 1% Fe ikl , 77 Hoat AFLILH
4 MDA-MB-231 158 BhME S ST R R 1 0B FE T . 77 MR X CXCR4 (975 & Je 45 M1/ RNA THEIF 41, 0 B 5]
pGCsi-U6-Neo-GFP #4293 4L, i it s TR B I FRIB ER . B BT k4% J MDA-MB-231 4fiffl. FIH CCK8
Ve I -5 R A S 6 AN RIS B SRR shRNA T4 CXCR4 ik %+ MDA-MB-231 4l i35 BESHRLT RS BE A A S, 45
R I FIE CXCRA-shRNA FALFORE , 37555 293T 4HMd, FI RT-PCR & Western blotting K6 % Bl CXCR4 1L8R AL d5t 5 1
ik 81.3% . CXCR4-shRNA ¥ 7Bt i 30 MDA-MB-231 40434 48( P < 0. 05 ) LA B2 40 i 5 40 Jif /1366 S5 (1) 6 B P < 0. 05 )
CXCR4-shRNA %5 5e2H MDA-MB-231 4l ffd fr) 3T %% 1 25 W) (A% %F B BOME 26 125 1 6 BRZH( P < 0.01 ). 4578 : CXCR4-shRNA
THREAR GRS P ID ] CXCR4 AYZRIR , N0 FLARE MDA-MB-231 2035 51 R B SR .
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Interfering CXCR4 expression inhibits proliferation, adhesion and migration of
breast cancer MDA-MB-231 cells

LIU Lei, GUO Shan-yu, GU Yan, ZHONG Qiang ( Department of General Surgery, The 9" People’ s Hospital of Shang-
hai, School of Medicine of Shanghai Jiaotong University, Shanghai 200011, China )

[ Abstract ] Objective: To construct short-hairpin RNA ( shRNA ) eukaryotic expression vector targeting CXC chemo-
kine receptor 4 ( CXCR4 ), and to observe its impact on the proliferation, adhesion and migration of human breast cancer
MDA-MB-231 cells. Methods: The fragments of CXCR4 shRNA were synthesized and cloned into pGCsi-U6-Neo-GFP
vector. The recombinant plasmids were transfected into 293T cells and the most effective interfering vector was selected.
MDA-MB-231 cells were transfected by liposome assay. The effects of silencing CXCR4 expression by shRNA on the
growth, adhesion and migration of MDA-MB-231 cells were determined by CCK8, cell-matrix adhesion and wound healing
assays, respectively. Results: The shRNA eukaryotic expression vectors targeting CXCR4 ( CXCR4-shRNA ) were suc-
cessfully constructed and transfected into 293T cells. RT-PCR and Western blotting results showed that the maximum
inhibitory rate of CXCR4 expression was 81.3% . CXCR4-shRNA transfection significantly inhibited the proliferation of
MDA-MB-231 cells ( P <0.05 ) and the adhesion between MDA-MB-231 cells and extracellular matrix ( P < 0. 05 ).
Wound healing experiment showed that the migration distance of MDA-MB-231 cells in CXCR4-shRNA transfection group
was significantly lower than those in the control plasmid and the blank control group ( P <0.01 ). Conclusion: CXCR4-
shRNA interfering vector can specifically inhibit CXCR4 expression, proliferation, adhesion and migration of MDA-MB-
231 cells.
[ Key words ] CXC chemokine receptor 4; RNA interference; eukaryotic express vector; breast cancer
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g3 IR R AN s CXCR4 T — 2L 2%
B SUE R IA AR N LA SDF-1, U 18 5 57 14 45
HEME AN &R R R R S R R L
YER . RNA T4 R RNA interference, RNAi ) E
SRy BELUIT 3 PR 2R 38 18T 7 1k, R R X i 2 KA YT
FEMFGT . ARESE S A DL CXCR4 55 R HE A
B %4 + /N T $ RNA ( small hairpin interference
RNA,shRNA ), Z AR SNk e 293 15 AL 4A T, I 5
e 19 RNA T4t CXCR4 B FRAHMANER T 5=
22| 98 40 Bk MDA-MB-231, ¥R i-HASM LB CX-
CR4 Xof L1 A MO Y4 58 R R E B RE T R 52, Ry
LL CXCR4 88 s 1) Ve 225 DRV E T S S S S84l

1 #REFEE

1.1 &4

B RN 293 Hy [|] 5 2 B2 2 B 43 - fi i
S A B AL MDA-MB-231 4 ff i T [
BlgBe EWEANIEEE . pGCsi-U6-Neo-GFP 25 [ Ji i

H 7 S 3 R B 2 e o s i 4 2 B T AR5 P 4
fit, DH5 o A2 AN T 0 A9 TREA TR H]
2R 1L7E . H-DMEM 5532 50 H Gibeo 24 W], RPMI
1640 Mg G LAY 23 5], WIS BamH T Hind 11
Nhe T Fl TADNA #E G [ Fermentas /A7), J§ B4
Lipofectamin 2000 Il H Invitrogen 23 ], PCR § 3% i
) K BRI 3 B & H RAR A AR A R
) ,RNA TRIzol fili4& 71 . CXCR4 Hedit N 2 s BEdT
K [ Santa Cruz /A &), ¥ #% S5 &0 H Takara
v, CCK8 X &l A 28 = KAEWRHEL A A, Ma-
trigel 5 A BD Biosciences 2Nl o A4 5wk 0
EI ES s e (N
1.2 Sk HE
1.2.1 #EFFEIT ik 2 5 CXCR4 THLTF5
AL S BT BP0 (32 1), HcHls pGCsi-U6-Neo-
GFP 75 Bk YDA s 225K, i LA T A
Al DNA & 8519, JF 22 RT-PCR Hl Western
blotting §ifi 26 HLA & TR —XF

£1 LA RNA FHEFIHE
Tab.1 Sequences of interference RNA

Gene Target sequence shRNA sequences

CXCR4-1 TCCTGGCCTTCA — 5"-GATCCTCCTGGCCTTCATCAGTCTTTCAAGAGAAGACTGAT —
TCAGTCT'®’ GAAGGCCAGGATTTTTGGAAGCTAGGA-3'

CXCR4-2 TGCCCACCATCT - 5'-GATCCTGCCCACCATCTACTCCATTTCAAGAGAATGGAGTA —
ACTCCAT " GATGGTGGGCATTTTTGGAAGCTAGCA-3'

Negative AATCGCATAGCG - 5'-GATCCAATCGCATAGCGTATGCCGTTTTCAAGAGAAACGGC —

TATGCCGTT-*’

control

ATACGCTATGCGATTTTTTTGGAAGCTAGCA-3’

1.2.2 E4lfimmzE SRPEN:(1) Bk,
FIHC2 Wl E SRS, 8 2 RIS RIRA,
AR K 2wl FIXZEK 4 wl,95 °Cil 2k 2
min, 21 0.05 °C/s A EE M 95 CREZE 25 C 519
ST AGE, (2) BT H 8. FIH
WYIE BamH 1 1 Hind 11 %} pGCsi-U6-Neo-GFP %5
FUFCRE AT XUEEY , 37 C/KIE 3 he 1% B R BHEEIR
HLK M VI = 0 MR e v tb = . (3) %Y
Fefho BT pl BB RER 100 wl, BURG B e
BG4, DL 4 LR E ], 22 C R4t b2k 1
h, JE AR 252 R DHS o, (4 ) B4 T 1 0 i
Yo, MR T & A NEHRN LB BEF R
1,37 CREFRIA R, PRECR SRR TR, 9 5 fh 2
JEORL, AT Nhe 1 BV o 28 1. 5% Sl MR FL K 43

BB =1, % v] 68 5 4 I B e B Rk IR T
A PR EIHE T DNA Y . P e SE s 2 s
T P & P A A, -20 CHR-AF .

1.3 &% RNA F3k CXCR4 At & ik Ak

1.3.1 CXCR4 EAZ &k 8K J293T @/ M
PRI 293 T 41 13 % 1 x 10°/ml #FpF
ANALM R, BE 3R 24 h, 3T 70% @A R Lipo-
fectamine 2000 #5YLil I FEATHE YL . FE YL 24 48 72
h J5 e B SR GFP [ Rk I 0L, 1T
SRR YR BB QR ( % ) = BB AR A 0E
oA E R AES 20 A R x 100% o

1.3.2 RT-PCR %4  293T 4 i, +# CXCR4 mRNA
Hkk  FEYL 48 h 5, KA TRIzol HEHHEL 293 T 41
fl mRNA. B2 wl mRNA, A 5 S350 65 37 C
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15 min 65 C 5 min W55 5% cDNA,PCR §'14 . B-
actin 51 ¥IF5 . Li#5 14 5'-GACAGGATGCAGAAG-
GAGATTACT-3', Niif514 5'-TGATCCACATCTGCT-
GGAAGGT-3', ¥4 i Bt K 318 bp, CXCR4 5|¥)7
§: 514 5'-GGAGGCTGGCAACATAAC-3', F i
1% 5'-TGGCAGGGAACGTCTAAT-3'; 4 4 Fi BE
227 bp, W FEF:94 C 3 min .94 C 30 s.59 C
30 .72 C 1 min.72 °C 5 min, 3£ 30 PMEH, 34
FEYE T 1% B R BEEE IS i Uk, $0 BROF o0 A &
YR FEAH T HRACE
1.3.3  Western blotting 4l 293T 41 A, # CXCR4
EaXKE Y72 h 5, FH RIPA 1 PMSF 5L
293T AL SR 1. BCA AR AL (R B . BLSO pg
FEAMIEE S EHEZ PR A ,99 C A8 10 min,
2% SDS-PAGE , # [ M BEIE th #4742 PVDF % 1 ,5%
JBEREWSEL 4] 2 he fin—47( CXCR4,1:200; B-actin,
1:500 )4 CiF & ¥ H I —#i( CXCR4,1:10 000;
B-actin,1: 10 000 )& &FFH 2 h,ECL @5%.
1.4 RNA FH#HEMAKHEF MDA-MB-231 e

A RT-PCR 1 Western blotting 630 4% 5k 1%
TP E = 1) RNA T4 CXCR4 B R iRk,
Y MDA-MB-231 4iififd, 2 d JE A EA 500 mg/L
G418 MIRFFRMIATIHE . 10 ~ 14 d J&5 , B FHAT PR F
BRI TSI A, 200 mg/L G418 4E
RSy 4.
1.5 CCK8 k%l CXCR4 % 2 MDA-MB-231 %
B3 74 04 % v

96 FLH 5 FLIEF 1 x 10°/ml MDA-MB-231 41
L, RS 24 h s NS FLH G 100wl 35550,
A 10 pl /fLAY CCK8,37 CHEE 1 h,7E 450 nm J%
AR 2 £ AL B E SR 5 do BEFESLIX S
APATAL, L H A 3 IR
1.6 Zof N R 45 My 52 B A4 m) MDA-MB-231 48 gL 49
ZEHE AR

LL&f4k % 285 15 ( fibronectin, FN ) A5 421 28 ifg 4
FEFTAEE , BSA X HEIEICHE . B 96 FLIGF AR 53l
F14% 20 mg/L Y FN F1 10 g/L ) BSA, &L 50 pl,
HlBEENNT, B4 CkFE&S M. BRRT PBS 1
2 WEHIKAL, BEFLINA 50 pl %5 10 /L BSA HIG
MIEREFR, 37 °C 30 min. WA XF5504E K 300 40 it
BT 0. 1% BSA 1) RPMI 1640 137 3 v, 4 %%
PR 1 x10°/ml, REFLAINAZH MBI 100 wl,
37 CWHE, 5051 30.60 .90 min i 57553529, FH G
MEREFRIBE 3 UK, BR 25 R 25 B i 40 e, 55 £L i A
90 wl JCIMIEREFRWAN 10 pwl CCKS k7,37 CHEH

1 h, JHEEFRUAE 450 nm 3% 440 00 52 45 LG 2% B (8
(D). LABSA ZH4MI D (E- RS, T4 L0 2H 4
MG 3. B3R % ) = LA D {5/BSA
MM DE x100% . TR 6 1 FAT4L,
SEERE 3K
1.7  XIJR S MDA-MB-231 4a 64 i 45 4k

PL2 x 10°/ml f% JEH: M 45 40 MDA-MB-231 4f
T 6 FLA, 4 Al A 3% 80% Jo, Il FH 41 i 1 JJ #E
FLrb e afe BLRIR, IF 485 F 0 st R XAE XA
T REFR Ve 3 W, A F 10% B A= 28 135
PYICPiAE R RPMI 1640 H557 K, ARSEHG 5% 24 h, (51
WG TR . W RPRIA SRR B A FR AR 4 MR
YRR BRI 2 A, FEAR B8 T ks 440 i 30405 DX B 2 110
AN B SR A B B, N e O A A SR
3K,
1.8 “itzae

{81 SAS8. 0 B, B LA v £ 5 Ko, R H ¢ K
30T, P <0.05 FRRERAGIHE L.

2 & B

2.1 RNA TR ELFKERLER

VRIS RNA T BRI TR, 517 3R
PEEERCHL T o &5 S & B, 3520 FORE AT B VDA 5 600
bp #1650 bp fIHi ¢ DNA FBf. CXCR4 RNA T3
R B S5 —%( B 1), CXCR4 RNA T3 Bt
D45 5L 53T 91 56 4 A [R)C 0 0 ) o

] LT | | 2

KKl

BEHI

El1 CXCR4 RNA Tt EARKHEEIIEE
Fig.1 Identification of recombinant CXCR4
interfering RNA plasmid by restriction enzyme digestion
M :Marker;1:pGCsi-CXCR4-1/ShRNA;

2 :pGCsi-CXCR4-2/ShRNA ;3 : Negative control

2.2 sRNA FHELF AT 293T 40 e ah 45 4 &
B R 5L YL 203 T ZIfif 24 48 A1 72 h J51E

] EIOC R MBI TGS ZR IR, LI 72 h

MR TG, Fe e 3Rk 90% a4 ( B 2 )

2.3 RNA F4p4] 293 sa ¥ CXCR4 8 & ik

2.3.1 239T %1 % CXCR4 mRNA By &3k ki

5L 48 h J5,CXCR4 mRNA AX} A&, pGCsi-CX-



X #,4F. RNA T4 CXCR4 FRBMHIFLIRE MDA-MB-231 41 A4 58 R AT C411 -

CR4-1/ShRNA 3 1. 13 = 0. 19, pGCsi-CXCR4-2/
ShRNA 77 0.30 £0.09 .BHMEXT A4 1.28 £0. 11,
2EXTIRZ R 1.60 0. 61 o BATEXFBELH 558 (3 %}
MRZ g, 2 S g it 2 (P >0.05), BB B4
Ko FRZH 40 B A & A2 51 % CXCR4 mRNA B4
pGCsi-CXCR4-2/ShRNA 5 B 4 XF 41 F1 23 1 % B
R, ZF A G FE (P <0.05), TLERAE
1 81.3%( K 3),

Comfisad image

Optical Imege

E 2 RNAi CXCR4 #{f% 2 293T HHAHIZE ( x100 )
Fig.2 Transfection efficiency of RNAi
CXCR4 vector in 293T cells ( x 100 )
A :pGCsi-CXCR4-1/ShRNA ; B: pGCsi-CXCR4-2/ShRNA ;

C:Negative control

| 2 ! i

— T e —
i
—— R

UXCRd
|%-actin

3 RNA F#i3$ 239T 8@+ CXCR4 FRiE B
Fig.3 Inhibition of CXCR4 expression
in 239T cells by RNA interference
1:pGCsi-CXCR4-1/ShRNA ;2 : pGCsi-CXCR4-2/ShRNA ;

3 :Negative control ;4 : Blank control; A: RT-PCR ; B: Western blotting

2.3.2 293T 4 CXCR4 Z& & th&kik  Jikifs
Y72 h J5, %4l CXCR4 & [ 240 B 7R, pGCsi-
CXCR4-2/ShRNA 2 H 35 7K 7 A e A, B 1
Xof B 5525 (0 TR 40 f9 CXCR4 5 112835 R W

54505 RT-PCR —2( #13),

2.4 B CXCR4 474 LR 5% MDA-MB-231 48 ez e
il

CCK8 55545 . i 7R , CXCR4-shRNA #; e 4 5
25 FXT R ZH RN BF P X6 B2 MDA-MB-231 21 fifd 1% 4
H LA Ge 25 2 (P <0.05 ), {H25 (6 IR
S5AMEX A Z BTG #2%(P >0.05), R
RNA THETTEL CXCR4 FE H K3k BE I 306 MDA-
MB-231 4ii a3 58 &4 ).

i -
1.4 §
1.4
(1
LI

14 F

Call paodiFermison i Vel

Ciliare bl 180

4 LE CXCR4 FRiZHIF MDA-MB-231 40 3E5E
Fig.4 Silencing CXCR4 expression inhibited
proliferation of MDA-MB-231 cells

* P <0.05 vs negative control or control

2.5 B CXCR4 #pH) MDA-MB-231 % fiL #) 55

CXCR4-shRNA e 2d 5 B M B8 21 FN 25 1 %0
WEZH AR G, 26 B 20 i B sk (P < 0. 05 ), i [k
X B 5 25 0 IR 22 () bAoAk DL i e 22 ) P >
0.05), il CXCR4 FE R 35T 1 8 f 2 10 il 2L A
Fn 2R SRR RE I( 3R 2.

2.6 L% CXCR4 #7#) MDA-MB-231 %0 je it 4%

RIIR G 2 2545 5 B 7%, CXCR4-shRNA #5YL 4
MDA-MB-231 4 ffd () iE # FE 2525 ( 0. 42 £ 0. 09 )
mm , BB X B 19 ( 2. 16 £0. 44 ) mm F125 3 %}
HEZH (2,38 £0.56 ) mm B B IEAK( P <0.01 ), CX-
CR4 FEAZRIA T I BE 10 35 4 i 20 B ) IR 1B T

3 3t it

FUBRIEE 2 A P di B WL R 2 — AR R
TR AN LT RAR SR A e T bR 2 A e A% 2
N FLIE B E USRI R . W RCEE MR
J R RS B AR 22, JFC o 40 475 200 i 22 DR 91 42 19 14
AR 2SRRI A 1 9 S 0 R SR B i 2 BE T Y
SR 0 A/ A e i L % R0 B E T 4T 1 25
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£2 E CXCR4 FiEHH MDA-MB-231 ZHRAIFEEH % )
Tab.2 Silencing CXCR4 expression inhibited adhesion of MDA-MB-231 cells( % )

Group 30 min 60 min 90 min
pGCsi-CXCR4-2/ShRNA 5.97 £2.41* 6.64 £2.80" 7.81+0.77"
Negative control 12.04 +3.31 13.43 £2.50 14.51 £5.44
Blank contrl 12.42 £3.49 14.37 £1.73 15.49 £1.38
* P <0.05 vs negative control or blank control
CXCR4 J& e T IL-8R FEHHREF MM AR XS HRZEAH L, CXCRA-shRNA ZH 410 Fry 4 4 ok 4 1

N RE IR 2 v o B AR A ) — S R B ST G B
BB, o SRR 7 UK, difith 352 A& LR ; 7F
NN, G i HE AT NG 44k 221, J& SDF-1 1Y
R R RERZ A L 6 CXCR4 By RIS £
FLRILEH AR HIV R Y B EEA/EH, H A CXCR4
H1CD4 43 F & HIV B AR T 075 114 4[] 57
M, X HIV JREEUE AT 40 i A i e 2 H .
CXCR4 7522 P i 983 40 Jfg v 3 3k 2238110200 i CX-
CR4/SDF-1 BHAESr S Ve g 1 AR Bh FT =i
TGRS il 2 5 25 B B, Muller 250700 %
IR, 7EFUMRAER T Rk A A b o A 9 A 34 5 CX-
CR4 [5323K ; A, ZLMRIE S5 5 UL 2 B s o il I
U B R A I b 5 3R K L AR SDF-1, 5 45
A REPEUEEAT WLSh 28 11 A9 A ROl 2 T B, MK
111 S B AN R A AR ZE . Smith 555 IR
52, % CXCR4 H9FE L7 AMD3100 13 5F A/ R
Jik , TS 2% L AR A AR /DN BRI A R

RNA T 4i( RNA interference , RNAi )£ R AE K
FEPNRYT I i —Ff, S B N TR B i e it
AL/ N T UEE RNA 35 577 2 i — A g St s
FERVTER IR 2, BBUEE RNA £ S0 [7] 98 mRNA 45
SRR AR R RE R AR R R H A
F A Bt A BEL DT A S 6 R A 38, 1ok 2
FEN R IR BT R BNGTT PR B g ARSI
FIF shRNA $ A 55 & R 45 117 )7 91 4 S PR
fift , TG 255t ] CXCR4 mRNA FIFEAR AR 1 ik
IR F 293 A5 78 41 B A Ty i 1 1 Pl 38 ik
81.3% i —4 CXCR4-shRNA ¥4, H 525 (4 xf Ig
4 FIHERT IR LR, 22 BRI G E L

it —HF Y CXCR4 FE IR T 2R %) L1 988 40 e
G W 2 R R 1 B, AR SR O H Y CX-
CR4-shRNA J¥51 % L 5] MDA-MB-231 4iijfd, 3771/
CCKS8 71 4 200 Jf 285 B ST 50 0 0] 9 S5 5 A Wl shR-
NA T J5 240 M b 98 22 et g 22 k. CCK8 3 7]
RIS A0 R 3 B RE D 25 R R, S5 TS

ZEHHIC P <0.05 ), iZ45 R /R CXCR4 7EFL IR
i A L A R B v RS B A A R A B AR
S I8 i 15 11 9 5 2K AR 1l . 2 0 o 2L R g 200 B ) AR S
HAFH ,iX 5 Lapteva SRV ST A R — 3

SR AN IR 7 B A A R B L B A RS B 3
AL Yukiko %5 2 VBIFSE W, CXCR4 5 Hifit i
SDF-1 454 0T~ I I B 41 it 55 %5 25 11 ( E-cadherin )
(TR, 00 T 2L A 98 240 B i) %) R BRE R 7, A2 20k P2 240
MLAEERS , TR ] CXCR4 B 50 B 1A AT B X — %%
Jt2 Zeelenberg A5 5 B R IE 52, SDF-1/ CX-
CR4 g5 EFLIR AN N B 2L E AR & 50
A3, W5 A0 B3 Sh AT RS . i CXCR4 F5407
A (9 200 L5 RS 8 7 S 2 AT, R L DB 7L M 33 4 it
1] i B S B AR 202 A S G ) 4 -
5 268 B S 56 AR AE 52 52 58 K A I CXCR4-shRNA
XoF LA 200 R R B B T ) B, 25 SR R
il CXCR4 23k Al W 5l Fa A1 g 240 L %) 66 0 266 FfF i
FIEFHRESI( P <0.05 ), T i — 22Ul CXCR4 3R
IRHE ] S E L R A S AR e, (RO AR
FERIL AN 5675

M2 ARSI R RNA PR AR B T L
BR CXCR4 SER M B IR A, IFRI25E T CX-
CR4-shRNA R b 25410 il L 9 40 L %) AR S 3 L %66
W B E R RR T, N it — 2 MR NIRRT CXCR4 78
FLRARR L RS AV IBLTR 255 T 360

(£ % Wk ]
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