CXCHRBWH T 32147 ARNA T
St N 20 g Hep G2 FISMMC-7721
18 A A7 28 1 52

Rilpik, Sk CHAERIRS MR AU 2B B FHIHAMRL TR A 0, BT 100069 )

BE: BH FIHIRNATH (RNA interference, siRNA) &AM A FFE 41l HepG2FISMMC-7721 1
CXCitath X 1521484 (CXC chemokines receptor 4, CXCR4) FE[K )3T, HRI7H HAE AT 40 A A h 4
FAFZ 22 R AR B oy Ll 733k T & CX CRA%TF 7 MEsiRNA,  #2 4« \ FF 4 il Hep G2 1
SMMC-7721, siRNAZH 5% JE2H R A Mg o 4 5 Juii % L CXCR4-siRNA 5 siRNA-X IR, 2% 12 DL S§ 5
EAFR KT . R R RS HSE RN (reverse transcription-polymerase chain reaction, RT-PCR)
ISESIRNARC R, SRHAMTTYEE. 240 M4 K, Transwell/) 25 k6 00 4H i 389 58 . &4 &) 393 60 4 i 4 2 15
L, SR ER DT A B A A 40 B P 2 5 6 )R SR T B-9 (matrix metalloproteinase-9, MMP-9) 5 ifil
BEWEAKRFT (vascular endothelial growth factor, VEGF) HEHAMKIA. R siRNAHHepG24 filg Al
SMMC-772 1 41 i {38 58 58 43 1] 250.45 + 0.12F10.42 + 0.03, XTHBZA1.02 + 0.44H11.07 £ 0.51, FHHS
71791.08 + 0.44F11.11 + 0.08, sIRNAZHANfIGFEZ I WIS T XA T B4 (P¥<0.05) . siRNAZ
HepG241 it FISMMC-7721 41 it (S 5 Gy MM LU 4 48 2 = T R AN 2 A 2H, Gy/G A LL B B B T A
EMTEE, ZRESITFEL (PH<0.05) . siRNAZLHepG24H i FISMMC-7721 21 i (115 22 5545 5l
N (4.55+1.49) NI (248 +£0.48) A, BE(LTHHIEL [ (4248 £3.18) AT (42.00 +2.78) AJfIzs
HA [ (3827 £247) ANMF1 (3819 +3.1D) 4], ZRASITERE L (PH<0.05) . siRNAZHHepG241 i
MMP-95 VEGF& ([ #iAf/ 5542.09 + 0.13510.78 + 0.12, SMMC-772141EMMP-9.5 VEGF 2 ([ 1A &
I3 5I2.11 £ 0.14810.81 £ 0.13, HEZ(LTRHBHAS A4 (PH< 0.05) . 2518 RNATHCXCR4KE: R
[ 2RI A4 A A 41 R HepG2FISMMC-772 1 3 FE AR 28, T BE 2185 1/ MMP-9 & VEGF 2 (A 1)
FIE AT T A P A 3G FE AR 2
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Effects of CXC chemokines receptor 4 gene RNA interference on the proliferation and invasion of
human hepatoma cells HepG2 and SMMC-7721

ZHANG Hai-tao, QIN Ling (Hepatobiliary Surgery and Liver Transplantation Center, Beijing You’'an
Hospital, Capital Medical University, Beijing 100069, China)

Abstract: Objective RNA interference (siRNA) technology was used to inhibit the expression of CXC chemokines
receptor 4 (CXCR4) gene in human hepatocellular carcinoma cells HepG2 and SMMC-7721 to explore the role and
mechanism of CXCR4 gene in the proliferation and invasion of hepatoma cells in vitro. Methods CXCR4 specific
siRNA were designed and synthesized, and were transfected to the human hepatoma cells HepG2 and SMMC-7721.
The siRNA group and the control group were transfected with CXCR4-siRNA and siRNA-control by liposome
transfection. The blank group was set with an equal dose of normal saline. The effects of siRNA was verified by
reverse transcription-polymerase chain reaction (RT-PCR). Cell proliferation, cell cycle and cell invasion were
detected by MTT, flow cytometry, Transwell assay. The matrix metalloproteinase-9 (MMP-9) and vascular endothelial
growth factor (VEGF) expression were detected by Western blot. Results The cell proliferation rates of HepG2 and
SMMC-7721 in siRNA group were 0.45 = 0.12 and 0.42 + 0.03, respectively, which were 1.02 + 0.44 and 1.07 + 0.51 in
control group, respectively, and 1.08 + 0.44 and 1.11 + 0.08 in blank group , respectively. The cell proliferation rate
in siRNA group were significantly lower than those in control group and blank group (all P << 0.05). Compared with
control group and blank group, the proportion of S phase and G,/M phase in siRNA group increased significantly, and
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the proportion of G/G, phase decreased significantly, the differences were statistically significant (all P << 0.05). The
number of cell in vasion of HepG2 and SMMC-7721 in siRNA group were 4.55 + 1.49 and 2.48 + 0.48, respectively,
which were significantly lower than those in control group (42.48 + 3.18 and 42.00 + 2.78, respectively)and blank
group (38.27 + 2.47 and 38.19 + 3.11, respectively), the differences were statistically significant (all P << 0.05). The
expression of MMP-9 and VEGF in HepG2 in siRNA group were 2.09 + 0.13 and 0.78 £ 0.12, respectively, and in
SMMC-7721 were 2.11 + 0.14 and 0.81 + 0.13, respectively, which were significantly lower than those in control
group and blank group (all P << 0.05). Conclusions RNA interference on CXCR4 gene expression can inhibit the

proliferation and invasion of human hepatoma cells HepG2 and SMMC-7721, which may regulate the proliferation

and invasion of hepatocellular carcinoma by regulating the expression of MMP-9 and VEGF.

Key words: CXC chemokines receptor 4; RNA interference; Liver cancer; Proliferation; Invasion

JFF g A 2 i v [ IR RO R 5240, BRAE
FETIRBIIT60 7T, e Tl J 22 1) 3 22 Ji R 3 Jeet 4
MIETE TR B 2 20 Tk bk, S BUFAHREL I EE
Bamml. R AR ERE - ERR. 28
W MBI RN R LSRR, Rl a1
LHZRT 2 5kt KRSRE B

DA TR A AR 4R 2L 0 R M 4 P 25 22 200 B o A IR
S FIREANE T, SN T 2R
A[ 55 2 A SRR E AR, i R i AR KRN
R0 CXCH-L I T-324k4 (CXC chemokines
receptor 4, CXCR4) & ieg 4 i WL AL R 52
&, CXCRAFKIAKN-SMR R E K STAEIEHREA
MR BT, CXCRAZEM TG PR
YRR . P S K AR R T s, M
W7 #EW], SDF-1/CXCRAAW)2-4HS 5 A4k His
B4t #2, PHWTSDF-1/CXCRA(E 5% Sk i 4
R 1 R e A Y, (B I 4 R N2
Bk Z W IR MAKE . A 7T A 20 g HepG2
FISMMC-772 U5 %, MEECXCRAZEKIRNAT
POk N4 g AR 22 15, WD ER 1 SDF-1/
CXCRAZL:Y S e A2 B HLH R R, #E—2P
WS S SIEB AR L.

1 M5 %E

1.1 =34 A FR 40 B #k HepG2 Fl SMMC-7721
T B H R B g R B SR R R L s A, R
PN CXCR4 H L EHUARRNLEHT/NR P e E
Santa Cruz A )47, CXCR4. B-actin/GAPDH 5|47t
A TAM TEARAFG, YR REIE R
M (reverse transcription-polymerase chain reaction, RT-
PCR) 71 &8 H AT TaKaRa A &) 427~

1.2 %7 ik

1.2.1 siRNAJPHI T 54 HRARCXCRAMIEE 751
WYL A Loop*h 5 & siRNA B {5 B IDNAJF
B, &itsiRNAFAIAR: 5°-CGCCGATCAGTGTGA

GTATATTTCAAGAGAATATCTCACACTGATCGGCG
TTTTTGGA-3" . B HUE KIHAIM, S8 % CXCR4-
sSiIRNAZ (siRNAZ) . siRNA-XHEZH (o) 5
A (FAA) . siRNAZ SRR S
JR AR Yyt e CXCR4-siIRNA HjsiRNA- X, 25 [
LT A R KA . 5448 hjg IR KR
AREHH 40, 247 RT-PCR AN - H 1)
HEE L, WIMCXCRAKIBIMFEF: FiEsI¥H
5’-GCCAACCATGATCTGCTGAAAC-3’, FiE5I¥A
5-GCCAACGTCAGTAGGCAGA-3’,
1.2.2 MTTSESS: B A B HepG2 AISMMC-7721
AN, FEBEEALE RIS < 10°AY/ mlf 4 i Bk, Af
FHO6FLEG TR AR 7%, RFL200 WA B 5597
3 dfEAFFLII20 Wl 5 mg/mlIMTTERR, B E2 hEH E
15, HIAN200 pl —HIEVAR, 7850 iafdaiie. K
FRACREIN490 ne R G EEAE,  SRE AR FE 2R
1.2.3 VA MOACRT I B2 Jedn fu ks 7748 hf5, IR
WAL (1~5) x 104N /mlf 4 2. A
1 mIFAPBSE &40/, 1000 r/min.0»5 min (E.0»
F12M10 cm) , FAPBSEE4NM, ZHIIALS mlFi
AITCK OGBS, 4 CRUEIRIE 2. BOH FE R,
1000 r/min&.0»5 min (Z0r2f45 810 cm) , FAPBSE
2, BOUEM, FH30HEMEE. A
100 pl PITAEW, 4 CEHEG30 min, i =4ipfaix
1 S 10 o a = WAl e M e ) e S A B S e <
1.2.4 Transwell/NZE LK BOSEAEK IR, Pk
Ja IO TG R TR Ak 8245 9748 h, W& B . HE
Transwell/NE F =R, A SRS RS 77
B, WHE2h, BERRRE, K LERCE e E R
JBEf/NE, IR, BEE24 he U, WKEEAZE
gHAE, 0.1%45 MRS a30 min, e B EE N4
1.2.4 BARBZWTERN KHEAMR
G BN VAR N 2L R & B | (-9 (matrix
metalloproteinase-9, MMP-9) 5 Ifil % P A=K K1
(vascular endothelial growth factor, VEGF) A%}



FIXIKF. FEJ MM 7248 h, B.OWEL R IF
PRI, MRIEBCAS IR 2 W50 & 8 E T
e B FEM B AR EE, 3H1TSDS-PAGE, T HEK L,
BACH AT AR, —PUKRE (FIMMP-94ii4k ©
HIVEGEHIA) 111000, —HIAKEEL : 5000, &%
W K H Gelpre32fHtall, UHMEHEHNSEA
(B-actin) [JLLAEEA H BI&E ARIEKFHSEL
1.3 %ot 543 SRA SPSS 22.00 AT ST 240
B, dHPBEEER . GyM HALLG & GyY/G, # L&t
BRI G IES S, L x+s 8w, ZAAIEEK
KR T7 258, W ELECR A LSD-t /. BAP <
0.05 NZEFAGIFE L.

CiE . 6

2 FR

2.1 siRNA & 3E %45 £ RT-PCR £ | 45 H & 7w,
HepG2 1 SMMC-7721 4ff 4 # siRNA 41 CXCR4
mRNA FIAKFE T2 AT iR, W 1.

22 miedgsh & MTT fllgs Rk, 522y
FEZHAHEL, siRNA A0 bR B K (P <
0.05 , WFE1.

2.3 mie B e Mg R oo Bos, 5 AN
FxH B ZLA EE, siRNA 41 S #AF1 G/M H#A Le o) . 2%
B, GyG, HItbpl 5% R %, ZRA gt EE X (P
¥) <005 , WFE2.

2.4 miaiZ &R Transwell /NERENEx, 5

1 siRNA 48, 3tB82E K= F4H CXCR4 mRNA Fikf RT-PCR #5458

VE: Ay HepG2 41fild, By SMMC-7721 4iijf

< 1 siRNA ¢H. FRRANZTHEMMEEZER ( +5)

20 7] HepG24m /i, SMMC-7721 4%,
siRNAZL 0.45+0.12 0.42 +0.03
pogediil 1.02 +0.44 1.07+£0.51
=4 1.08 +0.44 1.11+0.08
Fii 12.482 14.092
PiE < 0.001 < 0.001
A8 6.822 7.142
P/E 0.013 0.010
A8 7.919 7.555
PAE 0.006 0.008
A8 0.194 0.222
PAE 0.893 0.888

Hag4tt, o P oA A S (AL

R 2 siRNA 4l MNRAR=AHMABERALLS] (< £5, %)

15 HepG241litl SMMC-772 14111
Gy/G, S# G,/M#1 Gy/G S# G,/M#1
siRNAZL 48.29 + 1.48 42.58 + 1.49 8.85+1.19 48.10+£2.22 42.98 +2.58 8.91+1.44
pagice:l 8532+ 1.77 13.21+1.22 0.95 + 0.66 85.30 +2.18 13.22 £2.48 0.98 + 0.45
Sk 87.45 £ 2.44 11.60 +2.14 0.94+0.22 87.20 +3.78 11.67 £3.11 0.96 + 0.32
FiE 9.832 24.583 34.111 9.672 13.955 33.533
PiY < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
I 5.202 12.042 16.925 5.694 8.103 15.694
P 0.029 < 0.001 < 0.001 0.023 0.005 < 0.001
e 5.881 12.747 18.002 5.104 7.822 16.092
P,fY 0.021 < 0.001 < 0.001 0.030 0.008 < 0.001
8 1.032 1.773 0.092 1.332 1.932 0.144
P 0.133 0.102 0.913 0.156 0.100 0.932

##: siRNA 41y CXCR4-siRNA, XfHEZ1N siRNA- XTHE, X482 [ - 58 7. P, siRNA 45X RZHAHLG, ¢, P, 2 siRNA 41

5EA4UMEL, 6. Py o RAS S A4UELE
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HAMXT AL, siRNA A4 28R % 4R E/R, siRNA 4 HepG2 4 fiigfll SMMC-7721 4]
Wb (PY) <005, WFE3. Jf1f) MMP-9 5 VEGF & A &AWL T 2 B Hm
2.5 MMP-9 5 VEGF #4483 & A K-F Western blot  %fHEZH (P 3<<0.05) , WK 2. % 4.

%3 siRNA 4, WREKRTHENARIRER (x5, )

283 HepG2m i, SMMC-7721 %@t
siRNAZL 4.55+1.49 2.48+0.48
2+ H8 28 42.48+3.18 42.00+2.78
= @4 38.27 £2.47 38.19+3.11
Ffa 13.583 24.583
Pf& < 0.001 < 0.001
¥l 8.284 12.455
Pfa 0.004 < 0.001
LiE 6.833 12.774
Pfa 0.014 0.000
X 2.014 1.772
Pi 0.092 0.167

VE: siRNA 415 CXCR4-siRNA, XL siRNA- ¥R, AR E - W . P, 4y siRNA HS5XTRAML, 6, P, siRNA 4
H5RAHMI, 6. P AXIRA ST FAMIL

HepGZHiE ~ SMMC-72241/if1

e
o —
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TEiH WEEE SiRNAE  TEE WEER siRMAE

& 2 siRNA 8. PB4 KR H4E MMP-9 5 VEGF 9% B & 5 E BN E

% 4 siRNA 4. BBERZTHE MMP-9 5 VEGF BIHEXRE (x £ 5)

a5 HepG24m i, SMMC-77214m i,
VEGF MMP-9 VEGF MMP-9
siRNAZL 2.09+0.13 0.78 £0.12 2.11+0.14 0.81£0.13
o 18 41 3.11£0.23 1.00 £ 0.02 3.08+0.31 1.03 +£0.04
=4 Eiit 4.59+0.22 5.09+0.14 4.61+0.23 5.11+0.12
Fi& 8.144 16.024 7.883 14.002
Pi& 0.003 < 0.001 < 0.001 < 0.001
Ha 5.024 8.945 5.633 8.914
PfE 0.022 0.001 0.014 0.001
tAf 4.194 4.868 4753 7.882
Pl 0.029 0.024 0.028 0.007
A8 2.292 1.842 1.492 1.564
PJA 0.041 0.102 0.123 0.121

VE: siRNA 415 CXCR4-siRNA, XN siRNA- %R, A ATE - W . P, A siRNA HS5XTRAML, 6. P, siRNA 4
B A, 6. P, AN IRALE 2 A4

3 it ERER(EVEEEob =25 i O SN I s B Nt o R <
FE 1R 2% 5 e B 8 ohsg j o TR IO R B R AL R IRl B L 2 A I 2% 25 5 i R 1 B 5 1R 28 1)

o R AL B SR SR TR BN ST, SO ETIOWE ST, CXCRAZG-E

Foammt . MR SRR Z ST, ZRE  OEBCZAEB KR MCXCRIGELH 7214, H
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HIL T SFIG AR

R RN 5 R AR T TR K 935, T A& TR Ik
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