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W E. HNY W5t IR (gastric cardiac adenocarcinoma, GCA) H Wnt #J1il K F--1 ( Wnt inhibitory factor-1 , Wif-1)
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Detection and clinical significance of Wif-1 promoter methylation in gastric cardiac

adenocarcinoma: report of 94 cases

GUO Yan-li', GUO Wei', JIN Guo-liang’, YANG Zhi-bin' , KUANG Gang', SUN Ping-ping’, DONG Zhi-ming' (' De-
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Abstract: Objective To investigate the promoter methylation of Wif-1 in gastric cardiac adenocarcinoma
(GCA). Methods Tumor samples of 94 cases of GCA before chemotherapy and radiotherapy admitted in our
hospital from January 2004 to December 2006 were collected, and their normal mucosal tissues served as normal
control. Nested methylation-specific PCR (MSP) and RT-PCR were applied respectively to examine the Wif-1
promoter methylation and its mRNA expression in tumors and corresponding normal mucosal tissues. Immuno-
histochemical staining was used to determine the protein expression of B-catenin. The correlation of the Wif-1
methylation and clinical data was analyzed. Results The frequency of Wif-1 promoter methylation in GCA and
corresponding normal mucosa were 61. 7% (58/94) and 34.0% (32/94), respectively. The frequency of
Wif-1 promoter methylation in GCA was significantly higher than that in normal mucosa (x> =14.409, P =
0.000). In the tissues of GCA and normal mucosa, the positive rate of Wif-l mRNA expression were 10. 6%
(10/94) and 86.2% (81/94), and the protein expression of B-catenin were 90.4% (85/94) and 38.3%
(36/94). The expression of Wif-l mRNA and B-catenin protein were correlated with the frequency of Wif-1
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methylation in the GCA tissues (P <0.01). Furthermore, the frequency of Wif-1 methylation was correlated

with the invasion depth and lymphatic metastasis (P <0.05) , but not with pathological classification and clini-

cal stage. Conclusion CpG methylation of the Wif-1 promoter is a frequent event in GCA and may contribute

to pathogenesis of GCA through aberrant canonical Wnt/ B-catenin signaling pathway.

Key words: gastric cardiac adenocarcinoma; methylation; Wif-1 gene; B-catenin

VAT VR A 20, 205t X B £ 9 R 0
7 K U T B R M B, T R D A9 R0 R I L
THY o R, X VR B R SRR A 2. Wit/
B-catenin {75514 5 3 B4 2 T8 47 20 0 A 1K 434 5 ) T B
WA —  HR I B R 5 R A R 5 L) A
S Wil X A60E BR RS UL N . AR R ST R Bt
IR b Wif-1 JE PR R 37 DX A9 F AR R 25 % mRNA
SR I FIZ 38 [ 04 S B P T B-catenin 2K A3k,
SE UL Wif-1 S 08 FP 005 580 18 & A 1 56 2R ]
Ae VE ML, LU T8 D R ORI FyRyr it
B S bR

1 WS
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L1 2R AR K(Merck AH)) s AR R
£ ( Sigma 2\ A ) ; Wizard DNA 4l fk i 7 & ( Promega /A &) ) ;
Trizol (Invitrogen, USA) , A 51 7E b mt 38 | PEA R A .

11,2 FFFEXF 4 Abs Ak 5 WFoE Xt & 32k B L R
TS U BE B 2004 - 2006 4R TE AR B3, 2694 4], Horp
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H BT i i & ek B b by % o 18 8 A 2, 43 AR R
PIRGAITRT . FARVIBRFRA - 80°C ARk vk A fR A7 3 X
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1.2 Fi&

1.2.1 B SR R4 PCR(MSP) JUIE & DNA frAs
¢ Wizard DNA 4lifk 355 &5 18 B E A7 2l 4k, 25 00 5 17 46 b 22
J& ,DNA Hi) C 56780 U, 3EHE B CpG B &AW HALE, W
AR S A R A, MR I R BRI AR R B 5 1 (3R 1), A
ZEEBR S R AW Sk, RIAEN 95 C HiAEME 10 min J5,
94 CAM: 45 5,60.5 C (R IALBIY) 5 55.2 C (JEH 3L1L
519)) iRk 50,72 CHEAH 45 5,40 NMEIFIG, 72 C 4k 2L 4T
10 min, P72 Y4E 2% BERREEERE FL Ik , Fl UV BEE LI L&
KRG o # F2 Ge kA7 BIG 53 Bt MSP BH 14 X B SR 35 19 4
DNA % H LAk ( Sss 1, New England BioLabs 23] ) Zb ¥ D5 #E
T PCR, BV I8 FH 2K B W8 7K B DNA B4R AT PCR,
HEAT MSP Rl (1 S s s i, e 10% AR AR AT & S0

*1 s|HF%
ElL/E47S izl TR (bp)
MSP 5|4
Ereity -i%:5"-TAGGGGTTTTTGAGTGTTT-3’ 404
Ti:5'-ACCTAAATACCAAAAAACCTAC-3'
ERHIAEL 5 -cGTTTTATTGGGCGTATCGT-3' 145
FH:5'-ACTAACGCGAACGAAATACGA-3’
ERAER ML FIE:5-GGGTGTTTTATTGGGTGTATTGT-3" 154
Fi:5'-AAAAAAACTAACACAAACAAAATACAAAC-3'
RT-PCR &4
Wif-1 | ##:5'-TCTGTTCAAAAGCCTGTCTGC-3' 111
R :5"-cCTTTTATTGCAGTGTCTTCCA-3’
GAPDH [ W:5"-GGGAAACTGTGGCGTGAT-3 354

TU#:5'-GTGGTCGTTGAGGGCAAT-3’
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1.2.3 g fhAar il F 4k S-P iR & (db
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94 LI TR S 94 {5 AH RO B i 1 5 B IR AL S8 IR S A7
T MSP G, 25 5R 34 4 FEBL (I 1) - OISR A T 58
WAL, IEH A AUBOA R A IR (BR A 1.2) 5 @R L 21
KA T ANGE A WA, T IE 3 A WAL (B A 3.4) 5B
R UM H L R A TR SE A WAL (B3 AR 5.6) s @
TRAAVHIEH ALK B AR (FRA T 8) o seaHIEAL
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MA :DNA A7 ;M. P A AL & ar; Utk WA K 431357 £%
AEE27,2 4.6 8T I AREA LR
1 BINBEHAREEFHBEALR b Wif-1 EEREY
K&

A sE e IR AR B T 5E 1,94 T8 Tl
UK EAL A 61.7% (58/94) AL IE # R AUA 32 46
TR IEAE, (5 B BB 34. 0% , JiE 4 41 h Wif-1 3[R A T 3
TR B2 TIEW B4 (X" = 14.409,P =0.000) . &40
P R M2 v 2 i T g TR R A0 T g T R AR R B AL
(P <0.05) ;47 R LS5 R% 41 iz ik PR i R AL R ) I i T8
WRELES RS AL (P <0.01) 5 T 12k PR A FRY AL 3 5l PR 5330 %
TN RTCR (K 2) o

F2 RINBEERE WI-l EERISHFRXRELER

epL B =g % CIE I (E A X P
SRELAT
=Pk 40 24 16 0.085 0.770
451k 54 34 20
BHE R
Fei5 28 12 16 5.993 0.014
R IR 66 46 20
fiNwEaT 54
FRYE 50 40 10 15.135 0.000
FAYE 44 18 26
i R 5319
1.1 38 20 18 2.221 0.136
.V 56 38 18

2.2 Wif-1 £ B mRNA # %k

94 BB IR LA 10 41 mRNA Kk BHME, FHPER A
10.6% , I WAL T IEH B A 21 iZ 2 ] mRNA ik 5 B R
(86.2% ,x* = 107.365,P =0.000,[&] 2) ;7 % F 3AL A BE1 ]
JZH 21 Wif-ImRNA ik KB BARF R A b o]
FH L ZL, Wif-1 RS 3l X ) B 3846 Al R B 7 mRNA 7KF
Ry FRIRER AT B A AH G (P <0.01,3 3)

M1 2 3 45 6 7 8

400 bp— e ——
300 bp— = el L T T 1 1< GAPDH 354 bp

100 bp—

M:DNA #7413 5.7 EE% A6 204%;2 4.6 8. K ITJE4LLR
B2 IITREALARMBENEEFEHALIH Wif-1 EE mRNA RiE

£3 BIBESSBEAS T Wil EEFEELYS5i%ERE mRNA
FikR p-catenin EERIEMXER

Wif-1 JEH J Wif-1 mRNA {3-catenin )
P —— P ——————
LR . - X Rk REs
AL 58 2 56 8.172 0.004 1 57 11.096 0.001
AEHEME 36 8 28 8 28

2.3 B-catenin & & &k H I

B-catenin 25 (5558 41 Ak e 058 T WEEE A 41 S5/ 400 i s 25
. IEHAEBRRASF , B-catenin [ 3235 A T4 MERE (& 3A) 5
4 Wt {5538 6 57 7 WO I, 0 ERAA 8 A7 T 40 B 5T (I 3B) .
H4 B-catenin (140 M SRR 2 SON IEH 235, 10K 40 ML S 9 52
MEBE T FEIL, 94 FITE T TEHL T4 85 i B-catenin
EARFTRIK(90.4% ) , i ML E # BB LU U 36 4]
SRR (38.3% ), HALH L1 B-catenin )57 5 32 18 R W i 15
FIEHFM(X* = 55.679,P =0.000) , 7% FEALMHTE]
FAZH LU B-catenin B [ (1Y 57 TR W] b i TR & A ALY
TE RS, Wif-1 JE RS o 7 X F 5L B-catenin 25 14 11
SRS B B AA (P <0.01,5£3)

3 EEFME(A,S-Px200)FF 7555 (B,S-P x400) 1 B-catenin
EAMRIE

3 iTtig

Wnt/ B-catenin 5 5% 538 1% 2 40 g 384 5 F1 43k
LN IR N 8 SRS A LN Y L ARl i
S Wik-1 LR 2208 B A HE PR R 2 — R sfrp 45
PG, 1Rl 5% 18] 125 B8 A <7, o B 78 A2 0 JiE o 2
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B B B R GS Wat 55 & A, LIRS friz-
red SZUAHTAEF , DA T4 1] 388 2% 19 55 U7 o Nosho
SEVURR Y R R, AE RS I R A Wif-1 Rk
Vo SHMFE A A A, AR R SE S W g B T AR
T Wif-1 mRNA (1) 2 35 7K 7 B AR T 1F % %6 B
Wif-1 F3A 1T I8 AT i o 5 R 2 i Wt {5538 F% 1)
PO G T R R 0 B R A Bl A M
ARG T AN H 0 o3 AR AT 5 R T MR i & A o SR,
T3 Wif-1 Rk TR HLEIE A it — Do, B
TG RIHLEIBR T st 2F s oh , I 527 i el Az dn
KL 5 v CpG B H AL 02 — > JE 5 E 2 HLH .
Wif-1 FEPHE 3671 msp 43 H7 B 7EBE T h Wif-1
PR St T ERIR A, L P B AL R B I8 T I A
A, I Bl 8irh Wif-1 JER 5 3h 7 X a9 B 3k
ZHE mRNA FA Ry E R I W AHOC, 478 Wif-1 &
Je Bl DX ey B R T BE R 5 A i JE ) mRNA 3Rk
TIAYIE P 2 — . Urakami 257 35 5 s 19 7 52 o
KRB A Wif-1 K mRNA (1) 2350 B TR, IF
H 5B E 3 X 0 B G, i8R T2 51
JBeseE 2 A BB iR 42 o Clement'™ % Tang %5 A5 1 41
KRB . [FIRT  ASZ ISR AL R AE 58 i &A= 1T H S
RS 2 5] mRNA 3 5 Bk, IF Hax 2
1 F AL SR AN 8 4 AL R R — 2
JEA LR AT REIR A A 1IE H LS, BA R A SR AR
SRR, . A B IE CpG 5 W Ak iy #2 i
SR R A ST 2 g 2 4 b R IR Ak
FREEAN T, A R LS A FL A St BIAT H 81 3R
o AN, FEIE R R LUt R A 34% BIbRA &
AT WAL, HAERN A 58 4 H IR, R R T A
SRR H AR AN SR H T 515 MSP (% 75 i, A X T LA
R — MSP ¥k, H R R, A W AR 0 45 o 2
DR T DNA 5 5% RIVRT Rt o™ ke 1 5
ZHAN IR Z A T 104 A Rg 2HL 4 B AT 3% B Sk HR R Ak B
P, SEEGA R B AL S Wif-1 JE A Y T R4k R
55 bR i T R B Rk EL S RS A G, R -1
PRI Ay v PR A S SIS T BT 1 00 e R, T e A=
FERNL e b EE R AT, DT % 5% 1) s 8 5 1 e
& IXURS: B 1 I PPAR BAA T AR 0 i

B-catenin J&IX 55 A% T3 B 0 4% 00 B0 53, 76 AR R
AT, B-catenin 523X 5538 B Y bR 45 P Al ¥, &
P TR, (B AE R B O R, Z R0 B PR AT 5 i
Wnt 538 [ 55 W0, ff B-catenin i 25 T 4 i 0T
1200 L 5T DA 9 S T B-catenin 3 28— g K P 5 4 T
M S Tet/ Lef VEFIE W B-catenin-Tet/ Lef HA14K,
T I A 53 A1 T U R ey ok B 68 . Kan-
sara'" | Chung % "™ pOFFE 45 B 7R, Wt 55090109

1o FHEAR AT LASE N B-catenin fi% 20 ifd S5 B R K 25 ML wnt
F OSSR . SR SRR T R T Wf-1
FEKH I S B-catenin 1 F BT RIAF LR, LI
RILTE TR B-catenin M R R AR & T
EH RS 3 H S Wif-1 L % e F 3 ik 2 i
IEAHSG . $7m Wif-1 SRS 3+ X i B 84 T e 2
1 B-catenin £ [ 1Y 5 B R ik WAL 2 —, Jf
Wt {5 53 1% 55 B0m 5 00T T i & AE ARG .
AR TAETET TR D Wif-1 LG 3 F X
S AR Rl g 5 R 4 M Wit/ B-catenin i %
) S ST SR TR I R A B DDA G . W9 45 SR
A BT T R DL T T s R, IF A B R 5%
IR 2 ARG O A T AR — T8 B s F5 45 o
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