WREAFILELC

wcjd@wijgnet.com

R A SILZYT 20135E125803; 21(34): 3863-3869
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

s /& 2 3 CLINICAL PRACTICE

RKIPEBEALEFPHRRIZEITEF/BZEIOZ M

FERHE, TRIR, XIHEH, B 3R

SAREE, ki, XES, AR KFH—WEERE I

T B FRMN T 450052

I, #5005 AR E R IF 7T 4 450 7 450053

FOBKE, st t, F2MEBEEINBOVEILSIERAR.

TE& RS INFABKS RS FBIELERT, HRIIED

Eg”g%@ SHAMRXRHERTTN, BRI NE/EBF3
YA .

BIRAEE: 81K, 208, 450052, STRERFBINHRIZREE1S, B

INKZE—HBERSZIMY. zhangxiefu@medmail.com.cn

E83%: 0371-67967131

WASHHA: 2013-08-28 (BOEHR: 2013-10-30

¥ZHE: 2013-11-06 AL HREE: 2013-12-08

Low expression of RKIP in
gastric cancer and its role in
gastric cancer cell migration

Zhao-Hui Lu, Xie-Fu Zhang, Hong-Xiang Liu, Shuang Zhao

Zhao-Hui Lu, Xie-Fu Zhang, Hong-Xiang Liu, Depart-
ment of Gastroenterology, the First Affiliated Hospital of
Zhengzhou University, Zhengzhou 450052, Henan Prov-
ince, China

Shuang Zhao, Department of Clinical Laboratory, the
Ninth People's Hospital of Zhengzhou, Zhengzhou 450053,
Henan Province, China

Correspondence to: Xie-Fu Zhang, Professor, Department
of Gastroenterology, the First Affiliated Hospital of Zheng-
zhou University, 1 Jianshe East Road, Zhengzhou 450052,
Henan Province, China. zhangxiefu@medmail.com.cn
Received: 2013-08-28 Revised: 2013-10-30

Accepted: 2013-11-06 Published online: 2013-12-08

Abstract

AIM: To detect the expression of Raf kinase in-
hibitory protein (RKIP) in gastric cancer (GC), to
analyze the relationship between RKIP expres-
sion and clinicopathological characteristics of
GC, and to explore the role of RKIP in invasion
of GC cells.

METHODS: The expression levels of RKIP
mRNA in 74 gastric cancer tissues and the cor-
responding tumor-adjacent gastric tissues were
detected by reverse transcription-polymerase
chain reaction (RT-PCR). The relationship
between RKIP mRNA expression and clinico-
pathological characteristics of GC was analyzed.
Western blot was used to detect the expression
level of RKIP protein. In addition, SGC-7901
cells were stably transfected with plasmids that
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expressed either sense or antisense RKIP cDNA,
with the cells transfected with the empty plas-
mid as a negative control. The effect of transfec-
tion was detected by Western blot. Cell adhesion
and invasion assays were used to analyze the ef-
fect of RKIP expression on cell invasion in vitro.

RESULTS: The expression level of RKIP mRNA
in GC tissues was significantly lower than that
in adjacent gastric tissues (0.12 * 0.02 vs 0.48 *
0.04, t = 6.562, P < 0.01). The expression of RKIP
mRNA was significantly associated with his-
tologic differentiation, TNM stage, and lymph
node metastasis (all P < 0.05). RKIP protein ex-
pression in cancer tissues was significantly low-
er than that in adjacent gastric tissues (0.08 + 0.02
vs 0.41 £ 0.04, t = 7.068, P < 0.01). Up-regulated
RKIP in SGC-7901 cells could decrease cell inva-
sion, whereas down-regulated RKIP increased
cell invasion.

CONCLUSION: Low expression of RKIP in gas-
tric carcinoma is closely related to tumor malig-
nancy and invasiveness, suggesting that RKIP
may be a potential therapeutic target for the pre-
vention of metastasis in GC patients.

© 2013 Baishideng Publishing Group Co., Limited. All
rights reserved.
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JRIRER AR & 2 A 69 £ £ Western blot# i
GCHLL R I F B AR PRKIPE & 69 &
BT, R RAREEF 7 R EL. L
RKIP & & Fik B 3 A8 B = & B AR5 5 45 4
SGC-79014a fitL, & A8 M 69485 45 4 tm i, &,
5t J Western blot#-il #% % ¢ R . & A Transwell
48 f0LiE A% 52 B A R - ATRKIP & ik K 2 % %
GCm ok oMz 22 48 1 69 %06,

%R RT-PCR% £ 2+, RKIP mRNAZE GC
Y28 B 64 Fk B ARSI AR T AR
P 4 R kAR AAA(0.124+0.02 vs 0.48+0.04, ¢
= 6.562, P<0.01). ££GCZA4% ¥, RKIP mRNA
0 F K 5 AP e AR . TNMa . ik
B 4E A5 A % (39P<0.05). RKIPE & £GC4L
2 vp kK B AR T 5 S 2127(0.08 £0.02
vs 0.41£0.04, = 7.068, P<0.01). Transwell
4 e i A5 S 3 B, L ARKIP & X 48 374
SGC-79014m L6912 % 48 7, ™ FARKIPA&A
AE 32 IR SGC-7901 20 JL by 13 48 7.

2518 RKIP#IMIKR R A S § & ey T A2 E B AZ
Z M E ZFEW, BRRKIPTAE A — AN AT
By B JBAEAS 6908 7 de k.
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1 SRIASE

1.1 AE HE2011-12/2013-025 MK 27 55— I
Jag B= ot 5 1 A RET- AR TR 0 e bR A 74451,
91l b AR 35 R g AL SR BE JIPRT S o (1998 55 41
2. FARVIBRARA B AR5 H 4 C 1o AR B ER K e
Vel g, WIHUE N TG R R A T -80 CUKAH
TRAF# H . A R DN R A 38 28 9 B 2742 Wk 5%,
S NG R HR AT RAT AT . 7440
H 3961 L3515 FEE23-85%, HALAERR61
2. MR <S cm 416, =5 cm 3361, B
YL R 5 A AR o dl306l. 1k
2601 Fl i o AL AL 18451 14 55 Bl RE R A 28 b &
(American Joint Committee on Cancer, AJCC)
B TNM2 (20104 55 7)) Fr TS T 19
i, 1031441, THH31E1, IV I200%). ke 4545
FERHPE47, BIE274. 473 i e #1941, Toi
Wb R 551, N B AN IS GC-7901 B M oK%
FERB PR 2 B AL, by oAb s A0 ™, kR
562 Lo PR R P i i 1R bk £ &5 b I s 2 21
MAAE3T C. 5%COMANEE LT, &
10%FBSIDMEME; 7 5255 7% pcDNA3.1(+)-
ssRKIP}#47 IE X RKIP ¢DNA ) 5 #4E,
pcDNA3.1(-)-asRKIP}y i X L RKIP ¢cDNA
(R IEHAK, pcDNA3.1(+). pcDNA3.1(-) A%
sk, IR TR B 52 Bl Invitrogen/A Al
FBS. DMEMI# F Gibico/A 7], TRIzol & RT-
PCRAF £ AGibicoA . RKIP LyfF514:
5-GAATAGACCCACCAGCAT-3'", Fii5|4:
5'-CGTAAACCAGCCAGACAT-3', T4 4 Fr
BK S 4236 bp; GAPDH L35 4): 5'-ATCTG-
GCACCACACCTTCTACAATGAGCTGCG-3',
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TWeI¥): 5-CGTCATACTCCTGCTTGCT- bp M C1 C2 N1 N2 W £ B
GATCCACATCTGC-3', Filit# # K342 bp, ¢4 zk{Paaﬁ;?@fﬁm
Fra 510 A TR TR R 5t ﬂ;'jjé ﬂ;i@

NN N N AN I ~

R m 4t — PN RPIARKIPE o duik, 500 AW B
ZHUAHRPHRIC LB RIgG, W H3EESanta ;gg GAPDH j;g *j;&ﬂj&

N N 5 O S
Cruzé\\a; Ij‘]%ij,‘j ﬁﬁkﬁ'acrln$ﬁﬁ%ﬁ1¢, 200 RKIP 0 I 95 AL
— o o 2 b B ; ; WHER. Am,
_}njaHRP$mwBEJlllq€jn WIgG, % Ejﬂ% 100 RKIPEGC# %
Sigma/A#]; ECLA G ABCAE 1€ & il 5 b 4E % AL

.

& A EEPierceA H]; Lipofectamine2000/
H 3¢ @ Invitrogen/A 7] ; TranswellZN =l H 38
Corning 2~ 7.

1.2 7%

1.2.1 R A4 R A B4t R4 M RKIP
mRNA 89 Fk F A $ RO & 1354 U0 2
BRI 2H U 55 LU RNA, 7620 pLif
SRR IIA2.0 uLERNA, 37 CHFAE 1.5 h,
95 °C K55 min, FALEIVKIA, -20 CH-A7% .
RIG 514, BHATPCRY 1, #£25 L PCRJR
AR R AIACDNA 2 pL, 844 4: 95 C
AEPE3 min, 94 CAEPE45 s, 57 ‘CIE k45 s,
72 ‘CHLAH45 s; JHH30IR. )i 72 “CLEAH8 min,
22 1.5% B8 J5 B Bt i HL vk S sE PCRy™ ). Jl ok vk
A AT DN A FLIK 4% 77 % B4 20 B, DA
GAPDHAE K FHPEXT I, K RKIP S5 GAPDH LU
YEARKIPRIEIKF IS4, MRKIPY)AH X}
SE .

1.2.2 Western blot#sMRKIP& & 69 & A BhrA
M-80 CUKFEHL AT S, 7EUKI 41 N I AN Z4 A
W, BRI BAEE, AL 5 5 KA,
JK30 minji, 4 °C. 12000 r/min/.C315 min, L
VE, T4 i BT L PR g 55 20 2 D B R
HH. HAIBCAVEIN 3G HEFIKE, H1412%SDS-
PAGE, BRKIE NS & 130 pg, 47K, &
FHENRPVDFRE, 765 A 5% MR YN (W TBST
O P =N AR R PUR2 by, A
RKIPAHTN 2 vi BB ik A Rt A B-actinfiff
4 CWFE IR, EVEE IMAHRPARICH L =EhT %
IgGRIHRPHICIILEDTD RIgGHIRIFE 1 h,
TBSTUEG:, ECLAL RG] H W52, RKIPAHXS
& FRKIP/B-actin(43 kDa) K J¥ WA %R, KM
Quantity One {44347

1.2.3 safets 3 HI5SGC-790140 L, FF40
FEXF BRI, BERSGC-790140 il T 6 4L
B R, Mgl K 2 80% kA K m, H T
Yt, ¥ Lipofectamine2000%E HL ik 71 & Ui B ¢
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B 1 PT-PCRAGNI SRR R RESSARTIRKIP mRNARIR
JR. N1, N2: FEHA; C1. C2: BREZHZ; M: DNA maker.
RKIP: Raffgfi ik & .

pcDNA3.1(+)-ssRKIP. pcDNA3.1(-)-asRKIPHI
A FURpcDNA3.1(+). pcDNA3.1(-)43 il g
SGC-790141 8, #Yt48 hji5, 4441 & 104%
£, F1500 mg/L G418/ JDMEME; 3% 3 HE47 i
%, 4 wka BKEXGA 18P ik, KRR IR, West-
ern blotf MIRKIPZRIA.
1.2.4 etz & a6 A #em): KH 64 Transwell/N %
LI 4 i (V012 2266 . JEFH8 umfLAR SRR IR e,
fMatrigel 4 Rl HACEERQF: (HH
% 0.2%FBS{IDMEMH; #5540 i, 18 40
M % A2 X 10°/mL; (2) F=EHIIAS00 uL710%
FBSIIDMEME; 774, = f i A200 uL4i i &
W (3)E T 5%CO4H MG FoA i il i 524 h;
(4) M543 228 B R 2 I ) 48 TR, oK & i
[ 5220 min, 45 L4420 min, ¥ 7K G638 DA
by (5)RAMEE M S AN A, BEALIC SRS B T
S T RIS 3.
it # A FE N SPSS17.048 b kAT
vk 2E o Hr, G R AL U 55 AL 4 h [ RK TP
mRN A JEAEBEAT BT AT B, T I A 2E P 35
7] (1) 5% R BEAT K56 S Fisherff P HE SR VLA 560,
P<0.05H 2 A gt X

2 BR

2.1 RKIP B /& A J& 5 422 F o & ik K HRT-
PCRAZIMIRKIP mRNAYE 7451 8 ¥ Jo i 55 AR
[FZ23%, RT-PCR YA Al WL —F¢ 547 1 4
it oK/ 5 IUH S AR AT (1), RKIP
mRNATEH i H 2 1R I8 S AHRME 4 (0.12 £
0.02), J 55 A2 MR 74 (0.48 +0.04), P4
bb 48 22 A 4 ih24 5 (¢ = 6.562, P<0.01). RKIP
RIS B MR W IR K NTEE, T
EEFEMR AR OB S
TNM 7 B i AR A1 6 (P<0.05)(% 1). £
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WAl # & B
A B R K ART-
PCRZ Western blot
AEARICIRES K% - RKIP mRNAZRIAH! ikME ,
i ! =ik e PEE(%) 4 PE
M., 5 %A Tran- M3l 1.140 0.286
swellZm J 3T 4 5 =] 39 9 30 23.1
A 7 N\
;ii’fgﬁg gog 35 12 23 34.3
B % m Ak I 12 () 0.874 0.350
LN A <55 29 10 19 345
=55 45 11 34 24.4
BEBA /) \(em) 0.501 0.479
<5 41 13 28 31.7
=5 33 8 25 24.2
TNMDHA 0.004'
| #3 9 7 77.8
Il E8 14 5 35.7
(= 31 6 25 19.4
IV ER 20 3 17 15.0
RN 9.909 0.007
F=Yaxid 18 10 8 55.6
mapsyid 26 7 19 26.9
e 30 4 26 13.3
MBS 6.236 0.013
BRI 47 18 29 51.4
lialjas 27 3 24 23.1
NGRS 10.958 0.001
g 19 11 57.9
7C 55 10 45 18.2
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ZRRKIPHIA N Al B 55 Im K B e e 2 AT G, K
FWestern blot/7 A& MR KIPLE H i 41 2R K
FH LR RIA, 85 R BRRKIPTEE AL
FIA(0.08 0.02) H WAK T 5% 1E 7 2 £1(0.41
+0.04), WAL Z= TGt 222 X (¢ = 7.068,
P<0.01)(E2).

2.2 RKIPAA K- 2 B & tm o4z 2 48 /04 %
v A DR KIPAE B 4 J 4 & vh g4 L 2
3 TRKIPEKIE FIFISGC-7901 Z(SGC-7901-
ssRKIP, E3A), LA KX RKIPZ A i KSGC-7901
i il R (SGC-7901-asRKIP, [K3A), /3 HRKIPHE
) & S G PR S EE LA TP N
3BJiur; RKIPR L F i REMIHISGC-790 141 i)
22866, MRKIPERIZE AR InSGC-790141
MR 2868 11, RKIPHIZRIE S 4l i ik M=
E VNI P

3 e
GC /& H a7t b &0 RSB AR 1 R, e i 1k
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TN PR 8 R B AE R R S 2 AR
GLOBOCAN2008[1 4 it, 20084 4xEK i I B
RIi198.9 J5 %1, [ k46.3 551, 1546.8%:; [F]
WA BRAET B 9 0 491 3573705 491, A 35.2
T, (747.8%. 1 A g L R A A
TRz —, 4 K250 e o4 T
R, A EE C AR, B E R
SRR R Rt iEAR, S R EUE TR
W TG ZE 0 BB RN 2 .

RKIPE PP BELRSF 2 DResE A, |-
ZAAET NS A A8 NRKIPE
BT 125 Gtk q24.22, a4 ET, %
ImRNAKIA1434 bp, Hifih187 /% Ik MR 41,
(o 2 (TR 22 A A R o
AL IRE, KR AR AR A, F514%
5 Y SR R R R R R A S R, i
SRR I, RKIPREFIHIRaf-1/F IMEK
(A1 PR AL RIS 1k, FEIM A PKAS 5 1% Sl 1%,
25X GE A RS2 45 5 18 % A% Y+
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A miAEE
MRKIP# & H K
T E G AR
RKIP ME AR RAR
B HA B 5 4R
Ty kL, S
23X E B RKIP &
HAKFEESE
9 m AR SR £
B oso A Hh, h R
045 | i ) T 90 95 i A
' TG A4 S
c 0dor e
g 035 - HAT.
$ 030 -
= 0.25 -
gam—
0.15 -
0.10 -
0.05 -
0.00

C N

2 BREARRESEATRKIPEBNRIA. A: Western
blot/55F:; B: RKIPE I 1E B RaH 4 N g0 2R 0 4 AR
TR, P<0.05 vs FEEFHIR. C: BEHAR; N: ESFHA.
RKIP: RaffgiiNifE .

kB(nuclear factor kB, NF-x B){5 5 1 % A
P 22 B S A R 1 B (mitogen-activated
protein kinase, MAPK)f5 5 18 % {545 5 # S 1
REETAEM, S5 MIGH . 5k
PAT A4 % 51 RKIP ] LLE L 45 A Raffil
THIMEK [tk B8 A0 R A4 1 400 1 200 i, hm] B
WIS AR af, HHSMEKAE, Ml
Raf-1-MEK1/2-ERK 1/2155 5 #%, Adlard%"
5 YeungZs!' 45 HRKIPE £ 5 T NF-xBf3 5 il
FEI R, WHIRKIPHI R IL, o LA IINF-xB
SR

Fue ™ H o8 41 234k 2% 7 0480 W I 7 31
U S5 D R 9 L TR B AR A TP RKIP I R
ik, AR 1 51 R BAR A GRKIP )&
ik, TEREAS 1) I 4 i b BE IR K IPI RIS, RE
S5 R AN BE D), 1 7E AR S B R 4 A v sk b
RKIPEIAREE s AT AR SRR . RK 1PN
PEEE R FUMED . SEPE. Pt
S 2 FPCAE I i B (VR A RE, B
J&—IHT IR I Ieg e B i ol B 1A

ARAIF TR SE I 3 R T-P C REE A KT 74451
15 e 20 25 S AH O Y. (1) 9 5% 2H 2R R AT A JS R
P, RKIP mRNAZEGCALL ) 41 A i
B A T 7 55 A 2P [ R aA A (0.12 +
0.02 vs 0.4840.04, 1 = 6.562, P<0.01). Kt —4
HEHRKIPLE B kA KIEFIIMER, TATR
FWestern blot 7441 5 9 2 23 K AR I Fr) 9 5%
AR EATH N G KRB, RKIPEI{EGCA A
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3 {KSMBZESLIT. A: Western blotZ 5 F KRR KIPE
SGC—7901 }¢ HELIURINIIRIA. B-actinfilNZ; B: &4
MEFINSGC—7901 N HALYUKIS RIS H . 10 FEQUE X
RKIP; 2, 3: $EYLZS (A, 4: FEYL Y RKIP. ‘P<0.05 vs FEYL
ZSERIR. RKIP: RafidfaHIE .

FIE I WAR T 5% 17 4121(0.08 £0.02 vs 0.41
+0.04, £ = 7.068, P<0.01), H Westren blotfa il f1)
RKIPL 9 (1) R 95 BE R 28 2 [ ) K R IR T-
PCTAIMI 5 LA —5, RKIPHERIE S B
ML ALREEE . TNMA AN B gh 74 5
(P<0.05). B AL FE B, RKIPFHYER)®R
AT BEAE TNMZ IR, B g1 2
(RKIPZIA B 2 5 R By, S, ik
ARG, AR L 4 i B o b ) 0K PH M 2 B IR
TIM B L5 H:F 5 (P<0.05); fEA b &
{14 22 325 BH P 22 B A T 6 A 5 7% 4 (P<0.05),
FERRKIPERIL N o] 6 5 I K B B A K.
J THERRKIPY BRI KR, AR
Transwell 4 JJU 13 28 5256 254 Western blotfe ks il
RKIPFKIE K- 5IRIMZZ2RETI I C R, 4542
7 FIHRKIPFRIA K REFIHISGC-7901 = 2%
A&7, 1 N IMRKIPHIA KT U fEHE #:S G C-7901
22288 70, M a] LA H 4518 RKIPIKRERIA
B T A0 M AR 28 A8 ), RKIPIRAT Al g Rk
h B AR AT NP A SRR —, TR
IS i B AR A2V e

B2, RKIPYE B ¥ 41 21 Rk PR B %,
.55 5 s 0 0 505 P S AR 22 e ) 35 VALK,
HLARIE R R R ] R ALt B A%, RKIPH W fg

R YIRKIPA % AR sl 25 1T L 3 e 440 1
W kT, HAFHIBLHBIBLAE AN R i 4, I
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