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HE . B RKitowieh£382RF 3 (ILF3) ia‘%’#%émﬂ@@é%%%% e 1 89 BB X ALE] . A
T BALFEH AN ILE3 £ § IR L0, HAMOLHE | B F A RA L Rk H L R E & F G RTH,
SHTILE3 5 B B H 06 RmIPAF/Ee) £ A, Western blot 7}/‘/9“17(: Bl B % fm Bk P ILE3 &k . A 4Tt ILF3
o /T RNA #5 2 AH J% 20 otk MGC803 3 MTT %420 MGCS803 4 I 7 5 2 f R J& 5 B F= Transwell
NEAZEFERAEN M) THIZ RN FRNRAETZREGHER Y (qRT-PCR ) F= Western blot 4]
MMP—7, MMP-9, TIMP—1 A H# mRNA =& R EHN, ER FRAKPILFE3 ZOMBERS TEF
H AR EE T ILF3 FaMBES T HHALR (P <0.05), FRMALPILE3 ZOfatiiks B xa9 G
B, SMARE, RE LS GRS BA L (P <0.05), & F BT MGCS03 89 ILF3 & & & A &
3%, PR MGC803 2 it M R M TLF3 KA JG an i vl R 58 5 A5 A3 2 58 H LAk (P <0.05 ), TLF3—siRNA
3 MGCS03 J& afié MMP—2, MMP—-7 &A% 35, f TIMP—1 89 £ k383 (P <0.05), i ILF3 % § &
#943 F A AR BEAE R, ILF3 7T fE-2 a8 3d 8% MMP-7, MMP-9, TIMP-1 A B WAL T § Emiid 244,
EEE : B G@BRATHERAT 3 ; RNA Tk ; 1228 #448
FESES : R735.2 XEAFRIRED - A

Effect of ILF3 on metastasis and invasion of gastric cancer cells
and mechanism

Yu Liu', Yong Li', Xue-feng Zhao', Bi-bo Tan', Nan Jia', Meng Zhang’, Dong Wang'
(1. The Third Department of General Surgery, 2. Department of Hepatobiliary Surgery, the Fourth
Afftiliated Hospital, Hebei Medical University, Shijiazhuang, Hebei 050011, China)

Abstract: Objective To investigate the effect of interleukin enhancer-binding factor 3 (ILF3) on metastasis
and invasion in gastric cancer cells and the mechanism. Methods Immunohistochemical technique was applied to
test ILF3 expression in gastric cancer tissues, metastatic lymph node, normal gastric mucosa tissues. The clinical data
were also recorded. Then the relationships between ILF3 protein and clinical data were explored. Western blot assay
was used to test the ILF3 protein level in different gastric cell lines. ILF3-siRNA was synthesized and transfected into
MGCS803 cell line. MTT assay was applied to detect the cell activity. The ability of MGC803 migration and invasion
was observed via wound healing assay and Transwell chamber assay. The mRNA and protein expressions of MMP?7,
MMP9 and TIMPI were also detected by qRT-PCR and Western blot. Results The positive rate of ILF3 protein
in the gastric cancer tissues was significantly higher than that in the normal gastric mucosa tissues, and the positive
rate of ILF3 protein in the metastatic lymph node was higher than that in the gastric cancer tissues (P < 0.05). The
expression of ILF3 was related to tumor invasion, differentiation, lymph node metastasis and TNM stage (P < 0.05).

In different gastric cell lines, the strongest ILF3 protein expression was found in MGC803 cell line, and the cell
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activity, migration and invasion ability of MGCS803 significantly decreased after ILF3-siRNA was transfected into
MGC803 cells (P < 0.05). After transfection, the expressions of MMP7 and MMP9 decreased, whereas the expression

of TIMP-1 increased (P < 0.05). Conclusions /LF3 gene could promote migration and invasion of gastric cancer

by regulating MMP7, MMP9 and TIMP1 genes.

Keywords: gastric cancer; interleukin enhancer-binding factor 3; RNA interference; invasion; metastasis

PR 5 9 A 2 A TRE ), whsm AR
JRIEREE R B B ILAL RS . B R AR AT B ) (R 2R
TEHAE S, 2B E R " Hit,
THRAE B R R M A Hh R 1 H E R P DD RE Y HE A
XFT G MR AT | SRR . A
&1 KT 3 (interleukin enhancer—binding factor 3,
ILF3) R4k S S 5 A B BRARASAT G B Ak
A, B R —Sep T ILF3 ks ™, {H ILF3
15 B 5L P B L R AL 2 S B Do AR BT
ST LRSI PREH S B AR . #8351 ILF3
FN G BIEBRBHBILER, TR B3P
Tt

1 #AREFE

— g TRt

2014 4F 1 A 2015 4F 12 A, FIdbERIR 24
WU EE B2 I AT ARG T 10 B i 112 BB FE,
G, H, BYE74 6, Lok 38 ] 5 ARG 34 ~ 81 %,
Py (5638+8.79) %, A BEBMAET ARG K
I . R RATAR S AT X AE YR . BURE Y
iR JE e KA AR AR E 2 4 o m V)R T e 4140k
SERGI . 53T R R 62 {51 BH I IR B 4 T B 3 ik
ELZ85 B2 50 5 5% 1E 5 8 FERSE Y A1 B bR AR 2R AT S e 21
ZUpAAR
1.2 Hpask R EZILF

N B = AL A Bk MKN28 . H g1k 1 98 41 i
Pk SGC7901 ., K431k ' 4 40 it bk BGC823 ., MGC803
BCAABERHIF e 5 B LR ARk GES-1 19 [ h
Bl A BB I IR ot o Lipofectamine™
2000 F% YLia 570 A € [ Invitrogen 23 F] =i 5 20 RAE G
A& IR 3% 7 35 ( Dulbecco’ s modified eagle medium,
DMEM ). i 4~ IfL3E o~ € [ Gibeo 23 W] 7= iy 5 WEME E
( thiazolyl blue tetrazolium bromide, MTT ). Trizol. =EC
IOt R AR RN (qRT-PCR) A&, &H
PEBGAF & 92 H Sigma A AP 5 ALY 14 K
ILF3-siRNA i i TA RIS . TLF3,

1.1

4@ 7 (matrix metalloproteinase—7, MMP-7 ).
RS REAM O (MMP-9 ), HLJ5 4 8 5 1 B il
F 1 (matrix metallo—proteinase inhibitor—1, TIMP-1 )R
B - WLEhEEH ( B —actin) HLIA NI Santa Cruz 23 F]
ETE

1.3 FHik

1.3.1  SP A FREALR, BFUAR ., HHHKELE
LA ILF3 @ d)Fak G IRERAS A IS 20 B S 7K
fb, HEAT SP Yefa, AR IR AR i R S A 2Lk 2
R U B ERE . S5 R I 2 A7 3Ll A B
HIEWEY 4528, Ul RN 5 4> 400 £ 9LET,
A5 WL B 11 %100 A4S 40 g, ILF3. MMP-7, MMP-9,
TIMP—1 £ [ A2 i 5 a3 240 i B o 300 8 €0 sl bR (L e £
JFHPE. SR 2 Ot R . O 5
EHATIr - TN 0 40, IRBEETTEN 140, B
ith 255, M 3 4 QFHBH M40 A L 1
g%« JCRHMELMETT A 0 4, BHEEAIMR <10% 118 1
4y, PHEEAZ 119% ~ 50% 31 J9 2 4%, PR %
51% ~ 75%110 3 4, BAPEAIAEAR >75% 1R 4 43
S e e (5 B N BHPE AR M LA P 5 AT, 2R <2
BT (=), &55 >2 AP (+).

132 BERmMBHEAR LkmiakEi  ANEmA
Jifg & MKN28. SGC7901, MGCS803 & & |- Kz 40 it bk
GES-1 T & 10% G4 M3 1) DMEM 15 373 v 51
Rigg, BUE KA 5556

1.3.3  ILE3—siRNA %64  ILF3-siRNA ¥4 : 5'-GCG
GAUCCGACUACAACUACG=3'; JCJXT IE siRNA P31 .
5'-CGGCUGCAAUCGAUUGAUAGC-3", %% Yt R ¥
MGCS803 ZH it 4% 4 x 10° 4> /ml 80 T 6 LA 1 24 h,
FHTC I35 Todi A 2 7Y DMEM W5 VR 40, 4% Ba % Juig
5] LipofectamineTM 2000 XN UL, B siRNA #5904 H
MGC803 4 Jifd, ILF3-siRNA ¥ 4 40 wmol/L, F5 %
24 h 5, R LSUR

1.3.4  MTT % #& 0l 20 f /& = MGC803 40 Jiy LA
5x 10° > /ml 80P F 96 fLb, 4K % 70% ~ 80%H T
YL TLF3-siRNA BY control siRNA, HE2H% 6 PE 1L,
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RiF2 20 h JG A 20 w1 (5 mg/ml) ) MTT, 4k&ihi
4h, FERIFFW, F£FLMA 15001 DMSO, =R
15 min, JHEFFR T UK 490 nm IOCREE (A E ).
SLHHR 3 K.

135  @RXJREREN et A54E s MGC803
20 AT P R A R, RS 1 x 10° 4 /ml
R 6 fLMR, AR ZE 60% ~ T709% 553 i 5 e
ILF3-siRNA B4 I8 siRNA . FRAIIEAE K 2 1009% )5 %
FHEFRU, LA PBS Wik JCRARSLAE 6 FLARUITTRIIR,
PBS VA E T IZiMe, B PG @A, L8
HE 3K,

13.6  Transwell )N E42 2 2% Transwell /NE [15F
JH 100 w1 Matrigel BEEL#E, SRR, K IH LIy
MGC803 4 it LA 1 x 10° 4> /ml (93 B 3 70 T 6 FLAR,
AR 60% ~ T0% 73 % B4 ILF3-siRNA B0
MSiRNA . AR89 24 h, &40 200 w1 404
i F Transwell /NE V%, £ F=EMIA DMEM £ 573,
24 h J7 LM 2 B2 Matrigel i FTZ 4 MGC803
YA, HIREREE 10 min, LAGE S 05 TR IE R
%L, SCREE 3 K.

1.3.7 qRT-PCR #0338 e it #5122 40 X K A
mRNA £ ik — LRI MGCR03 4 i 1) &1 RNA,
YE RNA M58t 2l M it. B2 g 5L RNA
i 5 5k N eDNA. i 4T qRT-PCR J2 I A W ILF3
MMP-7. MMP-9. TIMP-1 £ mRNA FixF# kK
e, SR 2R TR . S5 SIITR  ILF3
5'-GTGTCCAATCACCAGTCCTG-3', 5'-GCTGAAGAA
GTGGGAGTGTAGC-3'; MMP-7:5'-GCTGACATCATGA
TTGGCTTT-3', 5'-TCTCCTCCGAGACCTGTCC=3" ;
MMP-9 : 5'-TCTTCCAAGGCCAATCCTAC=3', 5'-ATCA
CCGTCGAGTCAGCTC=3"; TIMP-1:5'-ACTTCCACAGG
TCCCACAAC-3', 5'-GCATTCCTCACAGCCAACAG-3';
GAPDH : 5'-GACCCCTTCATTGACCTCAAC-3', (R)

RS
B1 BRAR. BFAR. HRRMEEALNF ILF3 ERKRKER

5'-CGCTCCTGGAAGATGGTGAT-3',

Western blot £l ILF3, MMP-7, MMP-9, TIMP-1
BRI  REFEARM S E A, B Bradford 55
FE R, SEEARRB A0 K.+ = 3 it iR
Bl 5 TS M I M R IS HL K (sodium dodecylsulphate—
polyacrylamide gel electrophoresis, SDS-PAGE ) 435,
HER 2RI M (polyvinylidene fluoride, PVDF )
JE L, FH TBST Z& vhifg KL il ) 5 % i s 05453 16 28 3 T~
B L h, 2 RIIMARR B B9 & —Biiik. 4°CER
B, I TBST S miiisive 3 U, IABAR i A AL
( horseradish peroxidase, HRP ) #ric i —HifEZ kL i
B 1 h, k22 %06 ( Chemiluminescence, ECLA ) (4,
XTI, DHERSASEANIT
EHAXRHAREARRE,

1.4 FitFEHE

K1 SPSS 19.0 Geit 2 B AR ik AT B s or . it
PORHIE + fRiE2E (xxs) TR, UL
KRR I 250 (ANOVA ), ZH[H] P L4
SNK—q #5585 PHECPOR AR B A oo, T x°
K. P <0.05 H2EFAGE R

&R

21 ILF3EBEALR. EFHA.
LRI

S ZUE ARG (THC ) S553WoR, ILF3 &
TERE RS IR 25 BH MR fe 15 80.65% (5062 ), 7E B4l
LUk Z 64.29% (72/112), FEISHA LU R R
i 24.00% (12/50), 3 MR EZE S A ST
X (P<0.05), WA 1.
22 BEALILFRBEARESHERFEFLEN
e

SRR, WRRRIEER . A FREEAR . g
§ER% K TNM A3 WA [ B4 TLF3 85 (A B R 22 e Se it

2
KB SE

L Al N pal
(THC x400)
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RN (x'=7.169, 4.865, 7.009 Fl6.728, P=0.007.
0.027. 0.008 #10.010 ), HAFREESE ILF3 8 15R
MR ZEFTGITFE X (P>0.05), W& 1,
2.3 AEMAEtkT ILF3 EERIEFER

Western blot 45 % 7~ , ILF3 2K 14 4 ¥k B4
MitRFRIE YT H Ak GES-1, ZRA %I
= X (1=10.196, 9.277. 6.969 il 4.812, P =0.000.
0.000, 0.002 F10.009 ), £ MGC803 1 ILF3 & 1351k
Fx1 BEAL LR EARIESHERFEFENXR #I

TR

b 74 51 23 2.093  0.153
‘e 38 21 17

AE

=60 % 31 17 14 1.666  0.197
<60 % 81 55 26

Jiea iR AL

e 53 31 22 2512 0.113
4 15 7 8

TS 37 30 7

e 7 4 3

Jie E AR

=5cm 76 50 26 0233 0.629
<5 em 36 22 14

i R

RN 38 18 20 7.169  0.007
g 74 54 20

SRR

st 78 45 33 4.865  0.027
itk 34 27 7

iNwEsE:

FH 84 58 24 7.009  0.008
Y5k 28 12 16

I PR 5334

I. 1 36 17 19 6.728  0.010
m. Vi 76 55 21

2RI

H 21 13 8 0.064  0.801
J 91 59 32

AR

H 18 14 4 1700  0.192
¥ 94 58 36

ok, WL MGCS03 4fitl hy G st ek kbl W3 2.
2,
%2 TEEMkT ILF3 BA R XA IRE

(n=3, xxs)

BGC823 1.012 £0.092'
MGC803 1.142£0.131'
MKN28 0.785 + 0.084"
SGC7901 0.624 + 0.068"
GES-1 0.381 + 0.055
e 15 GES-1 Hb&:, P<0.05
4 5

- ILF3

1 2 3

1: BGC823; 2: MGC803; 3: MKN28; 4: SGC7901; 5: GES
2 AEMAEKF ILF3 EERIXER

2.4 ILF3-siRNA % 33t MGC803 4 Al ILF3 &
A

Western—blot Z5 4 71, LA 40 p mol/L 4t MGCR03
0 48 h )5, AN TLF3 8 A 28K T X IR a3
H4, ZRAGI2HE L (F =20.494, P =0.002 ; X}
M4 525 4l g =—2.687, XJ B4 5 ILF3-siRNA 4
q =6.144, 25 1405 TLF3-siRNA 2 ¢ =8.831 ), W% 3.
Kl 3.

®3 TFTHEEAEILF3 EARIEMEIRE

(n=3, xxs)

payitsl 0.644 + 0.084
=Kl
ILF3-siRNA 41

et SRR R AL, P <0.05

0.686 + 0.072

.
0.328 + 0.041

1 2 3
R e o TLF3

—— — =T

1. XHEZH; 2. 2SH4H; 3. ILF3-siRNA 44

E 3 ILF3-siRNA Xt MGC803 ZHff ILF3 & = ik HI2 M
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2.5
A
40 wmol/L % %t MGC803 4 Jifl 48 h J5, ILF3-
SIRNA 21 401 it 3% 7% (0.426 +0.062) Ak T X} 08 44
(0.778 £0.079 ) K75 H4L (0.792 £0.081), 3 41 tb#K
ZRAGHFE L (F=56.369, P =0.000; Xf B2 5723
H4l g =-2.495, XRS5 1LF3-siRNA 4 ¢ =11.576,
245 ILF3-siRNA 4 ¢ =14.071 ), WE 4. El 4,

®4 THRSEMRBEFEER

ILF3-siRNA %% 3t 3¢ MGC803 48 A i 14 9

(n=6, x+s)

papilsHa:] 0.778 +0.079
Z=Hd 0.792 + 0.081
ILF3-siRNA 41 0.426 + 0.062"

e T SN S AL, P <0.05

1.0p

el
i
=2
&

0.8
= 0.6
T
0.4
0.2
0.0 1 .

ILF3-siRNA 4] XFHE4] =kt
TS5 X R K zs AL, P <0.05

4 |LF3-siRNA %37 MGC803 £H A& 1% 1Y 22N
2.6 ILF3-siRNA &3 MGC803 MfuiE T

BE TN

ILF3-siRNA 5 MGC803 4 it 5, RIJE 5256 &
PR e ILF3-siRNA ) MGC803 41 itg iT #% fE 11 1
T XA M A4, 3HLBRERAGRITHEX
(F=75.713, P <0.05 ; X4 575 4 ¢ =0.027, X R
2 5 ILF3-siRNA ZH g =15.085, 25141 5 ILF3-siRNA
2l q =15.058 ). Transwell /)N % 5Z 55 & B &% 4L 1LF3-
siRNA 1 MGC803 £t i {2 22 g I T-%F HRZH Fnzs (1 4
3B EFAGITFE X (F=52771, P <0.05 ; %}
M 525 (4 g =-3.001, XF BR 2 5 ILF3-siRNA #H
q =10.810, =5 445 ILF3-siRNA 4 ¢ =13.812), L
#£5,
2.7 ILF3-siRNA ¥ MGC803 ZHAi MMP-7 .
MMP-9. TIMP-1 ERERiZHIZIN

P 40 p mol/L %% 4 MGC803 4l fifl 48 h J5, MMP-
7. MMP-9 3£ mRNA FIEE (HZRIE T, 1 TIMP-1 %

mRNA FIE &L I (P <0.05), XfHRH 525
FIZHAS R LR E R G2 X (P >0.05 ), WK 5,

# 5 ILF3-siRNA 3% MGC803 S 28T aE 1My
AN

(n=6, x+s)

ILF3-siRNA £ 22.17 £2.23' 1333 £1.97
X HR 2 39.50 + 4.04 25.17 £2.79
e 40.67 £2.58 26.50 + 3.02
W T SXIR S (4L, P <0.05
L6p Xof Bt 24
RS EE]
12t B ILF3-siRNA 4]
)
bt
=
® 0.8}
<
Z
p: -
g 04l I
0.0 /i
MMP-7 MMP-9 TIMP-1
A
ILF3-siRNA 2 %1820 =AU
MMP-7

. E— g > —actin

B
A: qRT-PCR Z5%%; B: Western blot 455%; 1 5% AL Keas
R, P <0.05

B 5 ILF3-siRNA #3435 % MGC803 4f MMP-7.
MMP-9. TIMP-1 EE L0
3 itie

B BRENTE R, Hardb i EmEaE 54
AEFRIRT 40% . BARBIEIIZIREOR TS TR
Kk, (BBEIRIT SO BB IR AR GE A A
B BTG 2200 R T B A A R =
FRERRe ) ", X AhEe )l B R ] R AR R
T EL7E 55 7% 2 R v b3 4 i 4 & A it — ARk
SEQRITIE A, IR B9 5 & Rl — L5
MR . R, e 7E B RS T R A
KX B G i2in A EER X ILF3 24k A0
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15 e o R IET S . A B9 & B TLF3/p21
WP SRR A DG, IS5 B 4HAE Pk e
S M 1 s A R T AT B SE R B ILF3 JE DR
1 NFOO 2 X IR E1 (Cyelin E1) A H M
FH ., T L3 3 0 40 e R B T S 5 A e e
AWFE R, BRAL P ILF3 AN EBLIER E
FEW] e, H 5RO | RS RE
BUA G, $E7R ILF3 B A v ReAE Bg kR b B T
EH . BFSEIE e IR RS R L S5 41 20 TLF3 2R 1 KA
PHE R T I & kb, UEH TUF3 25 1 T REAE R i B
bR PR SR R B RS

J T ILF3 TR B AR R A b R )
YER ARG EAT TARSNEEG . 843 Western blot Fii e,
K IAR AL B MR T R U5 ) MGC803 4 il Hp TLI3 4
R RR, B — D5 MGC803 4 ILF3
FERPEAT TH0H, 455 %P, MGC803 4 i Py ik
TLF3 JER 32 B0 R 4 i i s 55 , (R8T
RE SRR, UEM ILF3 JE N AE B s A iR 2212 %
PR R T ARHEERT, S ILF3 B A W] RE D
il e a2

R TR ILF3 BN 25 B R TR LS,
A FERGIN T A0 TLF3 35 PR i e 42 284 A5 A o6
He I MMP-7. MMP-9. TIMP-1 % [H (9 2% ik 25 4k,
MMPs—TIMPs J2 5% Vi) JJ 96 15 28 e 7 1) o B IR 5
MMP-7, MMP-9 . TIMP-1 & H: v 8 B i, 51, MMP-
7. MMP-9 X2k 8 5 40 M i (= 22 # A L AE ],
WM TIMP-1 W EL A5 #1 #) MMP-9 %5 3& ] (19 7 Fi "
AT B, M MGC803 4 i ILF3 2635 )5 41 iy
1) MMP-7 ., MMP-9 KIkFEAL, 1M TIMP-1 /)3 3k Tt
i, VR B AN TLF3 JED AT e A MMP-T
MMP-9. TIMP-1 Z5 T B i 4 Mo i (= 22 e A% 1k 12
THIRA R I3 F LA A TR AR

& £ X #k:
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