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Effect of targeted inhibition of the expression of chemokine receptor 4 gene by small interfering RNA
on the invasion and proliferation of nasopharyngeal carcinoma cells

LU Bao-cai, LU Zhen-min ,ZHANG Ai-min, YU Wen-fa, LIAN Rong,SHI Hai-xu, LI Jing, WANG Hui-min,
YUAN Dong-jie

( Department of Otorhinolaryngology ,the First Affiliated Hospital of Xinxiang Medical University , Weihui 453100, Hennan Prov-
ince ,China)

Abstract: Objective To investigate the effect and its mechanism of targeted inhibition of the expression of chemokine
receptor 4( CXCR4) gene by small interfering RNA (siRNA) on the invasion and proliferation of nasopharyngeal carcinoma
cells. Methods Forty-two nasopharyngeal carcinoma tissue and its adjacent tissues in the First Affiliated Hospital of Xinxiang
Medical University from January 2014 to December 2016 were collected. The expression of CXCR4 mRNA and protein in naso-
pharyngeal carcinoma tissue and its adjacent tissues were detected by real time-polymerase chain reaction and Western blot.
The human nasopharyngeal carcinoma cell line CNE-2Z were divided into blank control group,negative control group and CX-
CR4 transfection group. The cells in blank control group were not given any treatment;the cells in negative control group were
transfected nonsense siRNA sequence; the cells in CXCR4 transfection group were transfected CXCR4 targeting siRNA se-
quence. The protein expression of CXCR4 , matrix metalloproteinases-2 ( MMP-2) , MMP-9, B-catenin, Cyclin D1 were detected
by Western bloting after 48 h of transfection. The proliferation and invasion ability of the cells were detected by cell counting
kit and Transwell chamber. Results The expression of CXCR4 mRNA in nasopharyngeal carcinoma tissue and adjacent tis-

sues was 5.526 £0. 143,0.953 +0. 091 respectively ; the expression of CXCR4 protein in nasopharyngeal carcinoma tissue and
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adjacent tissues was 0.522 +0.047,0.053 £0. 011 respectively. The expression of CXCR4 mRNA and protein in nasopha-

ryngeal carcinoma tissue were significantly higher than those in adjacent tissues (P <0.05). The protein expression of
CXCR4 ,MMP-2 ,MMP-9 , B-catenin, Cyclin D1 in cells,cell survival rate and the number of cell invasion in CXCR4 trans-

fection group were significantly lower than those in the blank control group and negative control group (P <0.05) ;however,

there was no significant difference in above indexes between the blank control group and negative control group (P >0.05).

Conclusion Inhibiting of CXCR4 gene expression in nasopharyngeal carcinoma CNE-2Z cells can significantly decrease the

proliferation and invasion ability of cancer cells,and the mechanism may be related to down regulation of Wnt/B-catenin sig-

naling pathway.
Key words:

nasopharyngeal carcinoma;chemine receptor 4 gene;small interfering RNA ; matrix metalloproteinase-2;

matrix metalloproteinase-9 ; B-catenin;cyclin D1 ; Wnt/3-catenin signaling pathway
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Fig.2 Expression of CXCR4 protein in CNE-2Z cells in

each group

2.3 HAMMEEBENLLE A IR BT
ML F CXCR4 e e 20 1 40 JE 77 3% 2 53 5 R
(95.62 £3.23)% .(93.45 £3.13)% F(61. 18 =
4.44) % ,CXCR4 F QLA A AP G R B E M T = A
XL R BAPE X IR, 2 R A ST F B X (P <
0. 05) , B XF e 20 400 g 47378 2R 5 25 1 0 IR 4 L4
ZeF oGt E X (P >0.05)

2.4 HAMBEBRENLE =EX R4 A
HEZH A CXCR4 6 Y4141 g Transwell 12225053 51 1y
225 £15.217 + 14 #1 102 = 12, MMP-2 & H #E iK%



14

B, 5 T AZEAZ R B [ 10040 A A PR 152 % 4 RT3 0 X UR 200 O 4 B0 R 2 ) 32 T =33

W 0. 475 +0.042,0.498 + 0. 041 F1 0. 223 =
0.027, MMP-9 ZE 4 % ik 43 % 7 0. 481 = 0. 036,
0.462 +0. 034 1 0. 330 0. 010, CXCR4 #% x4 2
JAZZE% . MMP-2 il MMP-9 2 [ #3534 B & KT
25 X AL FAPEXT IR, 2R A S it R L (P <
0.05) , [ X) A 2H 448 it 4% 28 £ . MMP-2 FiI MMP-9
EARRSESAX ARG E X

(P>0.05) . MMP 3 FH&IA4RILE 3,
SEXEA BHEXTEAL  CXCR4F:H]

uvr2 S I —
wir-o W S

3 £4H CNE-2Z #firh MMP-2 1 MMP-9 & [k i%
Fig.3 Expression of MMP-2 and MMP-9 protein in CNE-
27 cells in each group

2.5 % CXCR4-siRNA 3 Wnt/B-catenin {5 5
B & B-catenin 1 Cyclin D1 & 8 &% & &2 1
SERUIE 4, 25 FOO IRAL B X IR AL AT CXCR4 5%
JeH 40 B-catenin # F R K415 04 0. 412 =
0.036.0.407 £0.038 #10. 174 £0. 025, Cyclin D1 £
HZFEE AR 0. 153 £0.021.,0. 145 £ 0. 022 F1
0.036 £0. 010, CXCR4 %% Yt 2H Z }fd " B-catenin Al
Cyclin D1 8 H 31K 5% T 25 B 0 B 20 A B 1k
XPHRAL, 22 A GETTH B (P <0.05) , B M 2H
P B-catenin A1 Cyclin D1 5 435 525 6 IR
H B ZE T TG (P >0.05)

AEXTIEA BAIMEXTIRA]  CXCR4FE Y4

cotin 1 . —

4 £ A CNE-2Z ZHfarh B-catenin #1 Cyclin D1 & HRKiA
Fig.4 Expression of B-catenin and Cyclin D1 protein in
CNE-2Z cells of each group

3 g

Fafl R SRS AR G0 iR oA Rk,
ESuy ALY 22 -9 NS N AN DY SR S I
SRR AL, AL A ) A T s2 R B A S AL S T

PR R 7 R GRS RE X T R i By 36 LA
HEE N, o, CXCR4 AL RBm™
Z AR T Z ik 2 —, 5 ER S A S S
AL BB A 5 ) 22 POl e i AR K 128 1T
B e FOBIEMIR G CXCR4 JE IR 1 4 &
B BRI, M CXCR4 3 i 2 15 ] I 3
REEATR O 98 . 5 L B i 5 2 o e 400 B 1 34 4 L 1
2 RaTRAE 11O CXCR4 35 PR 7 o A 9 ol
PRIk, Rk 5 B (8 U A T A
S, AR g 0 U TR 9 U (g 45 AR . {H CXCR4
Xof B MR 42 28 B LML F 9% 0 R VE A . RNA T4
JEHT RNA A 1056 5t 5 DU R, B v 1 4 7
PEFIA RO, BT RN RE A it

iR 2 6L P 4 22 8 T M R Y — S A
P2E b IR IRYT R BB N R G i 4
MR R R 2 2Bl et i, Hp
AN M A1 I T A g 2 2R 11 B . MIMIPs 1] [ i 41 it
AL B SRR P 1 R 22 008 1 5, 6 IR o il R
FEIRHEGR AL E A M S T KA A, 2 T4 5 200 L 1)
B (2787110, MMP-2 Fil MMP-9 7E MMPs 5 i
HEFE AL 2, BEAE AT SE 26 B, S W33 Hh MIMP-2. Al
MMP-9 i F35 5 &0 (3= A K R EL 86 7 AN
R T S5 DG, 0 ) 2 30 T AR A1 ok W 9 400 i 1 42
EHGERAE ST AR E i Y CXCR4-siR-
NA 6l S5 W8 g 40 e CXCR4 mRNA Fi & 1K,
P T MMP-2 F1 MMP-9 i 3535, i 3B FRAL T £
FEANM AR ZERE J), $27R CXCR4 JE DK 78 S WA I ) 1=
Z2Re A e 5 H A ¥ MMP-2 Fil MMP-O %5 ] 4 ¢,
Wnt/B-catenin {555 38 [ 1 Wnt 2 [ 4% N 5% sk A
T R VAR R R R I AR AL, JE— A%
Ze ML) Wt {5 S0 8%, 5 R T R AL B s
AP X", B-catenin & Wnt {5538 % (1%
SO SR 200 i FEE B 440 5 R 25 A0 A, 2 Wnt
5 R, AT 3 B-catenin (1K IR AL I HE AN
JUA% , e 240G FUR 35 TR Cyelin DI c-myce 3£
F 2235, DT 52 e g 19 & A R g . BRAEBFSE A
9, 4] Wit/ B-catenin {5538 [ 1] REAIR N Sok A 96 40
WA A28 AR A R TR Y L AR WESE
25BN, Ml CXCR4 £k J5 B-catenin , Cyclin DI
BBV 25 R ARK ()R S5 MR s 200 1) 348 5 0
1RZERETINT R AR, DRI, CXCR4 & K AT g i
Wnt/B-catenin {5553 % 2 15 51| 51 0 98 41 1) 2% 1
BB AR TR RE S R TR T 5 575 A0, A9 th 8 ) 4
95 240 ML 1 R 1R 2 RE 1 5 MMIP-2 T MMIP-9 3% 3K ]



.34 .

G Bl

http : //www. xxyxyxb. com

2018 4E 435 &

?é’

B R4 7 BT s i — 2P )

i L id ) SRR CXCR4 Rk n] il i

Wt/ B-catenin {755 3 fi% 4 [ 1K S5 P Jies 200 I 114 344 5
LARZRAE ST o CXCRA J [N R] BE By b WA P Sz 00 114
— N HEHEAR A R 0TI B A A L (A
FIBLHAT R 2 — R ABTTE o

S 3k

BLANCHARD P,LEE A,MARGUET S, et al. Chemotherapy and
radiotherapy in nasopharyngeal carcinoma:an update of the MAC-
NPC meta-analysis[ J . Lancet Oncol ,2015,16(6) :645-655.

QIN L,KUFAREVA I,HOLDEN L G,et al. Crystal structure of the
chemokine receptor CXCR4 in complex with a viral chemokine
[J]. Science ,2015,347(6226) :1117-1122.

YIT,ZHAI B, YU Y et al. Quantitative phosphoproteomic analysis
reveals system-wide signaling pathways downstream of SDF-1/CX-
CR4 in breast cancer stem cells [ J]. Proc Natl Acad Sci USA,
2014,111(21) ;E2182-E2190.

MG, XUk, B, S BB ARG CXC BN T2
W4 BOENAR T BIGH AT S NRE S E [T]. 87 & B2 B
1R ,2017,34(2) :86-89.

LIU J Y,CHIANG T,LIU C H,et al. Delivery of siRNA using CX-
CR4-targeted nanoparticles modulates tumor microenvironment and
achieves a potent antitumor response in liver cancer[ J]. Mol Ther,
2015,23(11) :1772-1782.

LU J,LUO H,LIU X, et al. miRNA-9 targets CXCR4 and functions
as a potential tumor suppressor in nasopharyngeal carcinomal[J].
Carcinogenesis 2013 ,35(3) :554-563.

TREON S P,CAO Y, XU L, et al. Somatic mutations in MYD88
and CXCR4 are determinants of clinical presentation and overall
survival in Waldenstrésm macroglobulinemia[ J]. Blood 2014 ,123
(18) :2791-2796.

CHEN Y,RAMJIAWAN R R,REIBERGER T,et al. CXCR4 inhi-
bition in tumor microenvironment facilitates anti-programmed death
receptor-1 immunotherapy in sorafenib-treated hepatocellular carci-
noma in mice[ J]. Hepatology,2015,61(5) :1591-1602.
GRAVINA G L,MANCINI A ,MUZI P,et al. CXCR4 pharmacogi-
cal inhibition reduces bone and soft tissue metastatic burden by af-
fecting tumor growth and tumorigenic potential in prostate cancer

preclinical models[ J . Prostate ,2015,75(12) ;1227-1246.

[10]

[11]

[13]

[14]

[16]

[18]

[19]

[20]

LIU W, WANG Y, WANG H, et al. Anticancer effects of chemo-
kine receptor 4 ( CXCR4) gene silenced by CXCR4-siRNA in
nude mice model of ovarian cancer[ J]. Cell Biochem Biophys,
2014,70(3) :1893-1900.
KINOSHITA H, YASHIRO M, FUKUOKA T, et al. Diffuse-type
gastric cancer cells switch their driver pathways from FGFR2 sig-
naling to SDF1/CXCR4 axis in hypoxic tumor microenvironments
[J]. Carcinogenesis ,2015,36 (12) ;1511-1520.
TANG B,TANG F,LI Y,et al. Clinicopathological significance of
CXCR4 expression in renal cell carcinoma:a meta-analysis[ J].
Ann Surg Oncol ,2015,22(3) :1026-1031.
TAO H,WEI Y,WANG C,et al. Expression of chemokine recep-
tor CXCR4 is closely correlated with clinical outcome in human
nasopharyngeal carcinomal J]. Tumour Biol ,2016,37(5) :6099-
6105.
DENG Y,WANG C C,CHOY K W, et al. Therapeutic potentials
of gene silencing by RNA interference : principles, challenges , and
new strategies[ J|. Gene,2014,538(2) :217-227.
TR, IR, A, S5 il At R 8 0 T S S L
THEEHIMLTE MMP-9, TIMP-1 52 m [J]. o [ E 4R 0k,
2015,35(10) :2817-2819.
MERDAD A,KARIM S,SCHULTEN H J, et al. Expression of ma-
trix metalloproteinases (MMPs) in primary human breast cancer:
MMP-9 as a potential biomarker for cancer invasion and metasta-
sis[ J]. Anticancer Res,2014,34(3) :1355-1366.
SUN W,LIU D B,LI W W et al. Interleukin-6 promotes the mi-
gration and invasion of nasopharyngeal carcinoma cell lines and
upregulates the expression of MMP-2 and MMP9 [ ] ]. Int J On-
col,2014 ,44(5) :1551-1560.
ZERGOUN A A,ZEBBOUDJ A,SELLAM S L, et al. IL-6/NOS2
inflammatory signals regulate MMP-9 and MMP-2 activity and dis-
ease outcome in nasopharyngeal carcinoma patients [ J]. Tumour
Biol ,2016,37(3) :3505-3514.
HUANG J,XIAO D, LI G,et al. EphA2 promotes epithelial-mes-
enchymal transition through the Wnt/-catenin pathway in gastric
cancer cells[ J]. Oncogene 2014 ,33(21) :2737-2747.
WU D,ZHANG Y ,HUANG ], et al. Salinomycin inhibits prolifer-
ation and induces apoptosis of human nasopharyngeal carcinoma
cell in vitro and suppresses tumor growth in wvivo [ J]. Biochem
Biophys Res Commun ,2014 ,443(2) .712-717.
(AXHFE - HRE EXHE\E:ZE A)



