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Abstract Objective: To investigate the expression of interferon-induced transmembrane protein 3 (IFITM3) in
hepatocellular carcinoma (HCC), and its significance.
Methods: The protein expression of IFITM3 along with matrix metallopeptidase 9 (MMP-9) in 60 specimens
of HCC and paired cancer adjacent tissues were determined by immunohistochemical staining and Western blot
analysis. IFITM3 small interfering RNA fragments (psilencer3.1-shIFITM3) were constructed and transfected
into HCC HepG2 cells, and after transfection, the changes in mRNA and protein expressions of IFITM3 and
MMP-9, proliferative capacity, as well as invasion and migration ability of the HepG2 cells were examined by qRT-
PCR, Western blot, CCKS assay, and Transwell and scratch wound-healing assay, respectively.

ELWAB: T4 AAR RS IITE (20151BAB205101)

Wi B 2015-10-06; fEITHHA: 2015-12-08,

BB : BoFF, MBS IR ER LU A, 2SR AR 7 i IS
BISEE: SRR, Email: Wulqgne@163.com

© A )7 [5] 8 38 51 F 3 & FT A 68 http://pw.amegroups.com



R, % IFITM3 72 & M AT P i s 3k Bt MMIP-9 4538 b 69

Results: Both positive expression rate and expression level of IFITM3 and MMP-9 protein expressions in HCC

tissue were significantly increased compared with cancer adjacent tissue (positive expression rate: 81.67% vs.

13.33%; 88.33% vs. 8.33%, all P<0.05); in HepG2 cells after psilencer3.1-shIFITM3 transfection, both IFITM3

and MMP-9 expression were decreased at either mRNA or protein level, proliferation rate and the number of

invaded cells were reduced, and wound closure was significantly delayed. The differences in all quantitative

parameters had statistical significance (all P<0.05).

Conclusion: IFITM3 expression is increased in HCC, and the high expressed IFITM3 may promote the

proliferation, invasion and migration of HCC cells through regulating MMP-9 expression.
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TTC CTG TC-3'; MMP-95|¥ %% . LiisI¥h
5-TTT GAG TCC GGT GGA CGA TG-3', Fiif
5% 45 -TTG TCG GCG ATA GGA AGG G-3';
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B, WA R R E T 67 CHLAE T LA 2 h,
YI R A 3% AR K Z IR E 20 min 35 BR A 1k
YIwg G vE, PBS (pH7.4) WPk 3 W, YIA A
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143 <25% BHPE AN HE s 2 43 25%~50% PH M 40 i

341 51%~75% WHYEA ML, 4 73 >75% FHPE 240
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FT R B, R T AR R T 8 R TR A
JE R AT H#, HE B R G il S R g 05 ) 51 ) R )
F ). 3k & B F B #7 psilencer3.1-H1 neo
() 38R ORI 64 A4 Bl A9 B AR DNA 51
( template DNA sequence ), WA ®EERA
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25 ug & M JF # 4T Western blot 23 87, 43 51 46 I
3 B psilencer3.1-shIFITM3 L #R & A, M H i H
DB R fe fE 7 91

1.2.4 W3 B F  f HepG2 7E 5%CO,.

37 CHMTFEMT S 10% 154 035 i DMEM £
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JI§ i f& Lipofectamine 2000 %% e i 6B, A
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i, B E S 10% M6 A L 9 55 5% 0 gk 2L 5
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I 24~48 h, MW [A] A] AH N 45 HCAH A rh B S RNA RN
MM, R SR S0 S RNA SR 5
cDNA, A HF #4750 296 65 i PCR K&, 45
B L EE AT HE 1T Western blot Kzl

&1 IFITM3 B9 3 # siRNA F X
Table 1 Three IFITM3 siRNA fragments

siRNA 5] (5-3") A

hs-IFITM3-si-1

NNe:: CUUCUCUCCUGUCAACAGUATAT P

Sz Sk ACUGUUGACAGGAGAGAAGATAT
hs-IFITM3-si-2

Nee:: CAUUCAUUAAAGUGCACGUATAT %

S Uik ACGUGCACUUUAUUGAAUGATAT
hs-IFITM3-si-3

neYs:: CUGAGAACCAUCCCAGUAATAT %

S Uk UUACUGGGAUGGUUCUCAGATAT
1.2.5 S aF %Kk %2 2 PCR &M 4 # Jj5 IFITM3

f2 MMP-9 8 mRNA #) & 5 ¥ UL B ¥ 91 & 4+
3] psilencer3.1-shIFITM3 G X %) T 20 R
iR B RFE Y HepG2 AU, 43 L2 X HRAL | K
FIR IFITM3 H M T LIPS H 3 H, Y24 h5
P2 B mRNA, 28503 0 0 B2 TH DU 7 4% 40 i RNA ik
JE 5 Wi 5 S5 cDNA, O A58 25 °C 10 min, 42 C
30 min, 85 °C 5 min. F§ BRYT Green 3%, L) GAPDH
KNS, RIVARZR K 20 uL: ddH,0 7 uL, b T
g ¥ 4% 0.4 nL, GoTaq® qPCR Master Mix, 2x
10 uL, CXR 100x 0.2 uL, ¢DNA 2 puL., M ABI
PRISM 7500 H 3 %¢ % PCR A #E17 2¢ ¢ % # PCR
72 TFITM3 Fil MMP-9 ) mRNA ik K, I
%A%} 95 °C 2 min, 95 C 15 s, 60 °C 1 min, 3t
HEAT 40 DMEFR, T 75~95 C N 22 i i il 2%
TR UL GAPDH AN Z [, Option 3 FFiHE
AC () (274 LR H AL AR Rkl , *t
MR AT B 1) o S 3 a1, K5
HE 3R,

1.2.6 CCKS8 %34l HepG2 fm i 3G i th L ¥
BHEEYL)T 24 h i) HepG2 40 M B W75 B O N
FATATA), 2 x 10° N4 (100 pL/ 4L ) $5%Fp
96 FLIF IR, MAHEA 4 NEAL, o0 TR
JG0. 1,2, 3, 4,5 di#1r CCK8 Kzl : 4 FLJm
A CCK8 ¥ 10 pl, 7£ 5%CO,. 37 CZ&MFT &
F& 4 ho MEAFLWOGE (B 490 nm) o FiRiK
BEAE 3 W,

1.2.7 Transwell 42 223X 36 = %] JE 3K 36 46 | 28 oL 42
Z A (1) Transwell 3056 . 78 41 it X %50
4 psilencer3.1-shIFITM3 F1 7o X J3° 1] 5 41 Jit 4 %
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Transwell /N2, HJG LT 09 55 55 W A7E /N = L1 it
TR, 24 FLBUCE 755 10% I 4 135 1 15 57
W, 37 C, 5% CO,MHE 24 h, Ji 10 min F K&
FEL 0.1% 45 i et {58 W RUEE T WS AN iR
Bl ML B 16 S HLEF, 3 B0EE i fFL Y A R K
(2) IR RS . % 5% 4 A 28 3 50 SR 2 T R AL
PEATHE YL IFITM3 % HepG2 400 b, 24 h J5
10 pL A Sk AT R, RALODR 5], PBS W
VEANML, BUCEAE 10% R4S I R SR, 37 ¢,
5%C0, W F, 7EFEE BB T T 0. 24, 48 h
JE R /A1 O o
1.3 GitF4biE
it M R FHSPSS 19.048 ik, F &4

& 1 m:zw#*wza%( x 400 ) A: AR
D: 524141 MMP-9 [{32ik

Figure 1 Results of immunohistochemical staining (x400)

IFITM3 f)235; B: FQ%QE

i ST RS, DI = bRiEZE (Rxs)
For, FHER FE 7 2 0 i ol 2 0 A A 2 A1 8K
B e, iE— 2 W L HLSD- e 56, B B
FeB Rk B, LAP<0.05 0 22 554 Gi it X

2 & R

2.1 REALKN IFITM3, MMP-9 &ix

iR BoR, WRALPIFITM3HE A £
|5H‘f$3*3j\]81.67% (49/60) , T 55 41210 [
PR H13.33% (8/60) , AL %EX
(P<0.05) . MMP-9# [ 76 i Ji 41 41 p BH 1 %
H188.33% (53/60) , TifES 5 A 400 HEAR A
8.33% (5/60) , 2ZFA LI EX (P<0.05)
(E1) .

o

UIFITM3 B9355; C: L4l MMP-9 (1) 3635;

A: IFITM3 expression in HCC tissue; B: IFITM3 expression in cancer

adjacent tissue; C: MMP-9 expression in HCC tissue; D: MMP-9 expression in cancer adjacent tissue
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BArRIE
Western blot46 I 6051 HF J& £ 5 FF 98 41 20 Fnjes

FHLPIFITM3 . MMP-94 1R RGO LI, N

9 2 EF‘IFITM3 MMP-9 % [ 335 B g & T XF 1
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AR IFITM3, MMP-9 &
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HepG2 240 Ml AT s, 48 hig $E MU (1 IF 47
Western blot/ M IFITM3 2 [ 4k, 45 30 %
hs-TFITM3-si-2 A JURBCR e AEF 51 (E3) .
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2.4 % 3 j5 HepG2 4 f& IFITM3. MMP-9 Mefk (BP<0.05) ([&4) .
mRNA 5EZHMKIE
ST G EPCRAZIMITIFITM3 M mRN A5
Won, SEAXEA . LXFHI4 . IFITM3 siRNA
A2 22" B N1.00£0.00, 0.96+0.07,
0.32+0.04, ZREAFIT¥E X (F=251.589,

P=0.000) ; IFITM3 siRNAZIIFITM3/{/mRNA % :
- NS DO S | v S 1 e i T o
(¥JP<0.05) , M= [ XA . Jo Ly 54 Z (A

IFITM3

MMP-9

ZR LG E L (P>0.05) ; MMP-9fmRNA
EEEAX A, TXFI 4. IFITM3 siRNA
A2 22" H1.00+£0.00. 0.98 +0.04,
0.18+0.06, ZFA%iI*¥E L (F=253.685,
P=0.000) ; IFITM3 siRNA4] 525 (1 % B4 16 X Bl 2 Western blot #& i IFITM3, MMP-9 & A K&

J¥ 51 20 3t B S R AIE ( P<0.05) . Western blot o IS 2: MRS

SEHLE R IFITM3 siRNAZLEYIFITM3 AIMMP-9 % Figure2 Western blot analysis for IFITM3 and MMP-9 protein

B -actin

) ) expressions 1: HCC tissue; 2: Cancer adjacent tissue
P A i s 0 R A0 D Sy 9 4 B A 1
3-
-
q44
g T
@
1 2 3 4 5 =
_ N
B -actin
_ IF]TM3 0 | I I I

A B

%] 3 psilencer3.1-shIFITM3 BREEFFITHEIE ~ A: Western blot #5545 TFITM3 TR 2635 B: KEE(E L4 1. Jof
Ju2H s 2. hs-IFTTM3-si-1 $5444H ; 3. hs-IFITM3-si-2 55 J44H ; 4. hs-IFITM3-si-3 559 4H ; 5. 284K GG Yv 4
Figure 3 Selection of the best silent fragment for IFITM3 silencing A: Western blot analysis for of IFITM3 protein expression in
HepG2 cells after transfection; B: Comparison of the gray-scale values 1: Non-transfection group; 2: hs-IFITM3-si-1 transfection
group; 3: hs-IFITM3-si-2 transfection group; 4: hs-IFITM3-si-3 transfection group; S: Empty vector transfection group

1.4+ 1.4+
g 1.2 mE 1.2
H A
K 1.0 T T 1.0 T T
z =
Z 08 Z 0.8
= Z jas}
= 06- = 06- =
= E E
< 04+ T 2 04+ -
: 2 | £
= 0.24 = 0.2+ =
=
0.0 - - ! 0.0 - L ! g
1 2 3 A 1 2 3 B i C
B 4 %5 HepG2 40 B & IFITM3 #1 MMP-9 & i& A: IFITM3 mRNA % ik; B: MMP-9 mRNA % i5; C: IFITM3.
MMP-9 {25 Fik 1. ZSEHXIRAL; 2. TEUFFI4; 3. IFITM3 siRNA 41

Figure 4 IFITM3 and MMP-9 expressions in HepG2 cells after transfection A: IFITM3 mRNA expression; B: MMP-9 mRNA
expression; C: IFITM3 and MMP-9 protein expressions 1: Blank control group; 2: Scrambled siRNA group; 3: IFITM3 siRNA group
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Roedk, & IFITM3 127 & M AT P bk ik Bt MMP-9 45 2% bt 73

2.5 CCKS8 # i 4 f 1 (B 15 5

CCK8H M 45 7k, IFITM3 siRNAZ 40 jitg
FEUG R BT T P A dl s (xR, 257
HA% &Y (1d: F=23.518, P=0.001; 2 d:
F=109.675, P=0.000; 3 d: F=116.278, P=0.000;
4 d: F=157.658, P=0.000; 5 d: F=211.865,
P=0.000) ; M JC X354l Fst B8 4] e 5 it 22 5
(P>0.05) (K5) .

120 -

—

=

=
T

o)
(=)
T

MG (% )
5 3
T T

—o— ZEEXEA
—A— TSI
— - IFITM3 siRNA 4
| | | | | |

0 1 2 3 4 5
] (d)

[\]
(=)
T

(=)

5 CCKs8 till#e 3 /a4 A8 5aRE
Figure S  Cell proliferation detection after transfection by CCKS assay

23 1 % A

2.6 Transwell 22X S5XRINEER
Transwel {2 22150 45 R /R, IFITM3 siRNA
2 A TG U B A RN A5 1 % R A 2 A 4 i Kk 1 I o
b ZERAEGIFE X (HP<0.05) (F£2) . 40
Ji ) 9 a6 45 S %, TFITM3 siRNAZ148 hZ iy
R S0 9 A R L S P 0 A I e (TE6)

&2 Transwell iIXI MR EHMERAE
Table 2 Cell invasion ability after transfection detected by

Transwell assay
210 SEELIHE (4>)
25 H AR AL 170.1 £ 7.6"
To ¥ HI 164.2 +5.8"
IFITM3 siRNA 4 92.0+3.5
F 83.236
p 0.00

W 1) 5 IFITM3 siRNA 41 b#8, P<0.05
Note: 1) P<0.0S vs. IFITM3 siRNA group

IFITM3 siRNA #1

6 XPRIXIEEER ( x200)
Figure 6 Results of scratch wound healing assay (x200)
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e, ZERS5WERSR, B -1 d B
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Fe Z T (5 S @ B IJAK/STAT, PI3K/Akt”!, WNT/
B -catenin"”, NF-« B""ZE 35 I B Z R B5 0717
e EE AR, @RETF RS 505 %
o 9L DRURIA R B PR ) e 2k RN 4R I R

IFITM3 . T A G Ak 11p5.5, K Y
1.5 kb, 7E5'J8 3 F/3 9 X & A T4 2 il
M JG (interferon-stimu-lable response elements,
RSRE ) , aJPA#{I%! (IFN-« /IFN-B ) FIITA
(IFN-G) THZRIFES, wETIMRIFFWERE
F31, IFITM3Z S 8 150 T 2914 kD, H1 1334
SR A Y, S5 TR R A A B A0 Y A RS
WNRIFRGEE (HCV ) B RNIRZ AL, T
PETT N R A ML AN R R B R R T AR A W 2
R BR T LR AR EE AN, TFITM3 3 H 78
g v B9/ B A2 B A R BLIFITM 3
SR TE 25 w1 8 i RGBT W T OE R 45 i 4
21, FEF R MRk B 4G b i 2R 8 B B TR AL 4UR
EW A A, FIIFITM3 23k 1] L) B &30 45
fp s B AE . IERE AR 28, S0 Sl i A R v e
9 KB R, fEmRNAFIEE (A KF FESH BT
P o IFITM3ANUTEZS W h R NZ BN, 7
FURE . tha e . BeEm . B, 5
2R th b Rk, IF 5 o e B o A R
JERIEAM, FES S5m0 AL . KREERY .
RSB SR IFITM37E o rh i S 32346
WAL, WS 5 8 0 & A R R UL A=
AL ORI BRI EENRZ —,

E C M (1) B 31 2 i 983 240 i 12 28 R i B 1 oG gt
AR . MM P-9 8 A J& R 42 28 R B 1 — A
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QU e A 7S w1 = I S S S LB
B 12 28 R S0 BE 9T 3 B MM P-9 76 JIF 9 41
AUh RN B FRSHSMIE W FAL, It
g AR AR AL R | IR LSRR . KA IR L B
I {2 A0 0 4 B 4 A% B D 1Y) % 58 B WT AR 5610 BT LA
MM P -9 7 JiF 4 i 9 4= 28 Fn % B b B9 1 FH EL 45 31 )
Z AT,

A5 38 i 3 H S RE 4k 2 ik X Western
blo R I AT 98 K 98 557 41 8V IFITM3 MM P-9 25 [
FEEM, R KRS AL LE, IFITM3
MMMP-9E fF L Arh it ik, 2R BA 51T
N (P<0.05) , #E/ARIFITM3FIMMP-9 & %
IS EE . BEAL, FMIFITM3E A
Ja, i8R %6 E BEPCRAM Western blo il
S5 RRIIFITM3 M mRNA M 25 1 14 32 34 5 B 1 [
i, M HMMP-9 mRNA K& H KL EFEEIFITM3
RBEMBEMAMH BEML, 2R EA%IF¥E X
(P<0.05) , #&/RIFITM3 5MMP-97E JiF % th 17
TEIEAREPE, BIPCERIFITM3 ] LM HIMMP-9 /i 3
ko ARG KL FRIBIFITMI G, T4
Jitl Hep G2 3% {E E 1 B W F F&, 968 40 i 1) 42 28
FLEF e ] i N, $EORIFITM3 W] figid i i 42
MM P-9 1) 2 35 3k 52 Wi -4 41 i 1) 1= 28 FE RS BE ) o

TFITM 3 40 4] 38 53 I8 £ MM P-9 11 2 15 2 52 i JiF
967 40 B 1Y) 42 28 RN E RS AR 1 1 HL ARy AR AL
Ry #E . BRI, JHITFITM3 AT L3 i 5% i
HHEH (OPN) mRNARREERFELOPN Y %
ik, OPNJE—Fh BLA £ Fh Iy e 1Y 43 1 P % 2 16
M, AT AR A B BB RN GE RS, BN
AR PR 1, MOPNTE TR P 263k, UiER
OPNIE P Xt JiF o 42 22 54 4 HoA Wkl ™", OPN
AT LLVIG JAK/STAT3 38 [ 52 W P Jd 1 J&, STAT3
Al DIAE BEZEIMMP-9 . MMP23X kit 5 [F & 4% 42
JF 9 12 28 1 A Br A TFTTM3 A fE 38 i JAK/
STAT3: i 14 45 MM P-9 52 W -9 240 Jita 338 7 A= 28

i BTk, AHESEE AR SE TIFITM37E J5
RAERE T R m EREE, JF 5 R A AR 1 A g
£, FIEIFITM3 23k A] 5| i 40 M 14 58 08 55, [7)
B EMMP-93 35 F B, 1 1M 90 i) JHF 9 40 7t 19 42
FZMITRERE T) o R ATR ST 40 B TP IFITM 3 94 4
MMP-9 [ HAK > T A= L], K o] B8 IR & T
98 PRYA T $ AR A A% SRR A

http://pw.amegroups.com



51

# R A, 2 IFITM3 727 & M AF s s i k38 R X MMP-9 3453 75

S &k

(1]

(2]

(3]

(4]

(]

[

(7]

(8]

9]

[10

=

[11

—

[12

—

Torre LA, Bray F, Siegel RL, et al. Global cancer statistics, 2012[J].
CA Cancer J Clin, 2015, 65(2):87-108.
Gory I, Fink M, Bell S, et al. Radiofrequency ablation versus
resection for the treatment of early stage hepatocellular carcinoma:
a multicenter Australian study[J]. Scand J Gastroenterol, 2015,
50(5):567-576.
Chutiwitoonchai N, Hiyoshi M, Hiyoshi-Yoshidomi Y, et al.
Characteristics of IFITM, the newly identified IFN-inducible anti-
HIV-1 family proteins[J]. Microbes Infect, 2013, 15(4):280-290.
Diamond MS, Farzan M. The broad-spectrum antiviral functions of
IFIT and IFITM proteins[J]. Nat Rev Immunol, 2013, 13(1):46-57.
Tummalapalli P, Spomar D, Gondi CS, et al. RNAi-mediated
abrogation of cathepsin B and MMP-9 gene expression in a
malignant meningioma cell line leads to decreased tumor growth,
invasion and angiogenesis[J]. Int J Oncol, 2007, 31(5):1039-1050.
s, Sk, J7 I, 4. MMP-27HIMMP-97E AT PN BEAE 4 i 411 21
IR MR ] B ERSE AR AGE, 2015, 24(8):1107-1111.
Xu J, Yi W, Wan BS, et al. MMP-2 and MMP-9 expressions in
intrahepatic cholangiocarcinoma tissue and the significance[J].
Chinese Journal of General Surg, 2015, 24(8):1107-1111.
Wong DJ, Liu H, Ridky TW, et al. Module map of stem cell genes
guides creation of epithelial cancer stem cells[J]. Cell Stem Cell,
2008, 2(4):333-344.
ERRSZR, #0722, S, S SR AN R | RN
SERS AR LRI [I]. b R SRR, 2015, 24(9):1263-
1268.
Qiu ZD, Luo FL, Shu Y, et al. Inhibitory effect of dihydromyricetin
on adhesion, invasion and migration in hepatocellular carcinoma
cells and the mechanism[J]. Chinese Journal of General Surg, 2015,
24(9):1263-1268.
Saxena NK, Sharma D, Ding X, et al. Concomitant activation of the
JAK/STAT, PI3K/AKT, and ERK signaling is involved in leptin-
mediated promotion of invasion and migration of hepatocellular
carcinoma cells[J]. Cancer Res, 2007, 67(6):2497-2507.
Yuan R, Wang K, Hu J, et al. Ubiquitin-like protein FAT10
promotes the invasion and metastasis of hepatocellular carcinoma
by modifying p-catenin degradation[J]. Cancer Research, 2014,
74(18):5287-5300.
Wang YH, Dong YY, Wang WM, et al. Vascular endothelial cells
facilitated HCC invasion and metastasis through the Akt and NF-
kappaB pathways induced by paracrine cytokines[J]. J Exp Clin
Cancer Res, 2013, 32(1):51.
Zhou ZJ, Dai Z, Zhou SL, et al. Overexpression of HnRNP Al
promotes tumor invasion through regulating CD44v6 and indicates
poor prognosis for hepatocellular carcinoma[J]. Int J Cancer, 2013,

132(5):1080-1089.

© MR ITF EHHBNHFEIH

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

(22]

[23]

[24]

[25]

Bailey CC, Kondur HR, Huang IC, et al. Interferon-induced
transmembrane protein 3 is a type Il transmembrane protein[J]. J
Biol Chem, 2013, 288(45):32184-32193.

Andreu P, Colnot S, Godard C, et al. Identification of the IFITM
family as a new molecular marker in human colorectal tumors[J].
Cancer Res, 2006, 66(4):1949-1955.

Shen C, Wu XR, Jiao WW, et al. A functional promoter
polymorphism of IFITM3 is associated with susceptibility to
pediatric tuberculosis in Han Chinese population[J]. PLoS One,
2013, 8(7):e67816. doi: 10.1371/journal.pone.0067816.

Bailey CC, Zhong G, Huang IC, et al. IFITM-Family Proteins: The
Cell's First Line of Antiviral Defense[J]. Annu Rev Virol, 2014,
1:261-283.

Wakim LM, Gupta N, Mintern JD, et al. Enhanced survival of
lung tissue-resident memory CD8(+) T cells during infection with
influenza virus due to selective expression of IFITM3[J]. Nat
Immunol, 2013, 14(3):238-245.

Li D, Peng Z, Tang H, et al. KLF4-mediated negative regulation
of IFITM3 expression plays a critical role in colon cancer
pathogenesis[J]. Clin Cancer Res, 2011, 17(11):3558-3568.

Yang M, Gao H, Chen P, et al. Knockdown of interferon-induced
transmembrane protein 3 expression suppresses breast cancer cell
growth and colony formation and affects the cell cycle[J]. Oncol
Rep, 2013, 30(1):171-178.

Wu F, Dassopoulos T, Cope L, et al. Genome-wide gene expression
differences in Crohn's disease and ulcerative colitis from endoscopic
pinch biopsies: insights into distinctive pathogenesis[J]. Inflamm
Bowel Dis, 2007, 13(7):807-821.

Zhao B, Wang H, Zong G, et al. The role of IFITM3 in the growth
and migration of human glioma cells[J]. BMC Neurol, 2013, 13:
210. doi: 10.1186/1471-2377-13-210.

Scott R, Siegrist F, Foser S, et al. Interferon-alpha induces reversible
DNA demethylation of the interferon-induced transmembrane
protein-3 core promoter in human melanoma cells[J]. J Interferon
Cytokine Res, 2011, 31(8):601-608.

Dilly M, Hambruch N, Haeger J D, et al. Epidermal growth factor
(EGF) induces motility and upregulates MMP-9 and TIMP-1 in
bovine trophoblast cells[J]. Mol Reprod Dev, 2010, 77(7):622-629.
Chen R, Cui J, Xu C, et al. The significance of MMP-9 over MMP-
2 in HCC invasiveness and recurrence of hepatocellular carcinoma
after curative resection[J]. Ann Surg Oncol, 2012, 19(Suppl
3):S375-S384.

X, W, ERUAE, 4% Glypican3, MMP-9FIMMP-147E 5
MR R B 2R 5 I PR X [T]. E KR 24, 2014, 43(2):173-

176.

Liu M, Zeng X, Hou EC, et al. Expressions and clinical significance
of Glypican3,MMP-9 and MMP-14 in primary hepatocellular
carcinoma[J]. Chongqing Medical Journal, 2014, 43(2):173-176.

http://pw.amegroups.com



76 o EEE SRS 925 %
[26] El-Tanani MK, Jin D, Campbell FC, et al. Interferon-induced 17(6):422-425.
transmembrane 3 binds osteopontin in vitro: expressed in vivo IFITM3 [29] Behera R, Kumar V, Lohite K, et al. Activation of JAK2/STAT3
reduced OPN expression[J]. Oncogene, 2010, 29(5):752-762. signaling by osteopontin promotes tumor growth in human breast
[27] FRIAL, B 452, IREUN, 5. OPNTEARNA R HE T E i 2k cancer cells[J]. Carcinogenesis, 2010, 31(2):192-200.
HCREBETE]. ThARFIES MR, 2007, 13(10):675-677.
Lin F, Xia JT, Wen MJ, et al. A preliminary study on expression of (A i £iE)
OPN in hepatocellular carcinoma with different metastatic potencies
and its significance[J]. Chinese Journal of Hepatobiliary Surgery, ARG ARK: RaE, SRR, =R, 2 IFITM3LE R LT
2007, 13(10):675-677. Y K R B X MMP-O i #2342 [T]. v @ A BE 2R, 2016,
[28] KN, ZEHIIC, B4, S B F L DR IR ot T (22 56 RS 1 25(1):68-76. doi:10.3978/j.issn.1005-6947.2016.01.011
L], TERFIER 24, 2000, 17(6):422-425. Cite this article as: WU RS, WU LL, LI KH, et al. IFITM3

Lin F, Li YY, Xia JT, et al. Interference of osteopontin expression

expression and its regulatory action over MMP-9 in hepatocellular
carcinoma[J]. Chin J Gen Surg, 2016, 25(1):68-76. doi:10.3978/

inhibits the invasion and metastasis of human hepatocellular

j.1ssn.1005-6947.2016.01.011

carcinoma cell lines[J]. Chinese Journal of Hepatology, 2009,

C —JMEH
Toll FEAZ A
SR B
41
SENFe
B i vk

FRCIBEREUAE R E T - AEEL

KR AR T
R R it

[t

PR R I 25

B ALY AL
AR R

AR P8 i 2 1 O [
A% i N 1 I
ik —E RS
ki 5
LA

S5k — RATE RN
B YE T A

JiF 20 it A A PR
T

e 2 P i 1 I
A0 H R

&4 pH %

WERR

BT -« B

EaRz)i ol

LTYNAEDIRE R
IR -2

V5 AR A3 I3 At ]
PR
AV G B LR ST
JIINGES

HE I 4 J 2 T
THAAL X LW 2 B AHF AR

© WA )3 i [ & F A F A EFH

CRP
TLRs
JNK
WBC
IL

1Cs,
CV

SP ik
EGF
ALT
MDA
HCV
SOD
MRI
VLDL-C
LDL-C
PaCo,
Pa0,
DMSO
RT-PCR
Th
HGF
IFN
HDL-C
GSH
PG
RNA
NF-k B
RBC
ESR
COX-2
APTT
ROS
AIDS
Cr
MMP
CT

AYERECRIBEER

FHBU I 5 9 75 HAV LHLE ECG
B 2 A A 2 A A R R bFGF oA CCU
A BHE R PCR J[RESSIS | Angll
VAEWREN - EWRBE AW ABCE A PR AR T VEGF
BT E ALY HRP ILAE ML A TR 7 vWF
BERFUE RN - B EEE AW SABC YA | RN Hb
BRERRER 2 L PBS nGIINGS SCr
SAGOCEN GFP MIREA BUN
TR B 5 W2 0 7 ELISA i/ PLT
2 EE T2 SR FDA 1ML BP
ik i, ] EEG I AU R S0,
NEEZ / IRZHE LPS ORIV — A% A 1R NADPH
A B R — S AL A A Tl eNOS PR IR SR A AE SARS
A LT R CCr — A NO
FREA BUN — A G T NOS
LI N 1] TT LW TR EDTA
TR 1M1 L[] PT LA ACh
LIRS EHE] BSA LRI HBV
PR HSP CHINFRITE e Pk HBeAb
NG P 7 HIV CHNFRIT: e PUIE HBeAg
NGB BRI R HCG AT AR AT BT HBsAD
=WERRRR AT ATP RIS HE L PR HBsAg
=t TG VRIS E A RS RN HBcAb
ARG A T NS CIUF SR O UR HBcAg
A P A L WHO SR EIR DI FLTC
WK ddH,0 SRR LA ATl iNOS
22 BT TE AR S MAPK JEAL AR SR IC TUNEL
DY) P A 2 e e il S MTT ZeA PR LOH
TIANG — L, HE MR Ak aE ROk ECL

R RG] FBS b R SE IR TNF
[ENDig BMI FRE W D ICU
RE AR ASEL R AST b KT TGF
AL AL IR DNA A SR AU A NK 4t
Y L (E G 53 ICAM AL R DBIL
Eiliuey =i ECM S I TC
B OB R e b iU ERK JeNiliEa TBIL
iEE A FN

http://pw.amegroups.com





