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FITREDR DACT-1 ERHHEAMRSEREIRKENX

IR, B Z I AR, AN, EAERN( TLRER KRS FORBER, LA BHART REMALE, T
& % JE 050011 )

(#5 E] 8 KNTT]IRR( gastric cardia adenocarcinoma, GCA ) K H 7 9 2% JE ifigs 40 24 P B-F 3% T 30 JE IR 1
(dishevelled-binding antagonist of beta-catenin 1, DACT-1 )i BALIRA , HFPH G R L. & ko 0 H 2408 3 PCR
( methylation specific PCR, MSP ) % i1t RT-PCR 4773543 BRI 112 B3 TR T db BERF R 2458 U B2 B SR R g B i = B
Wy AMRET 2006 - 2014 4EI0IA ) K AR FESEIE IR ZH 4 DACT-1 FEPR A WP 61075 J2 H mRNA Feikigol., 2 & : 72301
P4 DACT-1 SEF M PR A6y 51. 8% (1 58/112 ), i 55 Ak e 4 4 iz BE R 10 FR KRy 17. 6% (207112 ), w4 41
DACT-1 3R % A& T AL A 451 R B S vy 9 55 AR MR 2 23 P < 0. 01 ) 2H 2R DACT-1 3 mRNA 93454 0.580 +0. 143,
I AR TS5 AR AR 4141 0. 654 £0. 110, P <0.01 ); 75 DACT-1 F: R EAL AT TR 40 21 R % 25 mRNA B9F6iK1E 9 0. 488 +
0. 097, B AR FI% KL R oK F AL A BT TIEZHZY 0. 675 £0. 120 ), HZSE R H SAR S 5 H mRNA kA6 P <0.01 ), 4
2 DACT-1 FEPR A TP 3RS 5 el £ AR L 25 54 RS R 0 B L TH AR IR R s A8 5 P < 0..05 ), i 5 e JB 3 I AR
V590 B Foh g LR SUR R B AN I R M JE S P >0.05 ). #84 s LTI LD CpG 8 14 PR SLAL T Bl L DACT-1 JEIR ik
FVARIHLEIZ — s DACT-1 LB 5 ) X H SEALRESA SN TE 1 R 5 Al B S W A 1505 DA S B A 8 5
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Methylation status of DACT-1 gene and its clinical significance in gastric cardia
adenocarcinoma

GUO Yanli, ZHOU Zhen, GUO Wei, KUANG Gang, YANG Zhibin, DONG Zhiming ( Pathology Laboratory of Hebei
Cancer Institute, the Fourth Hospital Affiliated to Hebei Medical University, Shijiazhuang 050011, Hebei, China )

[ Abstract ] Objective: To detect the methylation status of dishevelled-binding antagonist of beta-catenin 1 ( DACT-1 )
gene in gastric cardia adenocarcinoma ( GCA ) tissues and adjacent non-cancerous tissues, and to study its clinical signifi-
cance. Methods: Methylation specific PCR ( MSP ) and quantitative RT-PCR were respectively applied to examine the
CpG methylation of the DACT-1 gene and expression of its mRNA in tumor tissues and corresponding adjacent noncancer-
ous tissues of 112 samples ( collected from Department of Surgery, the Fourth Hospital Affiliated to Hebei Medical Univer-
sity and Department of Thoracic Surgery, Cixian Cancer Hospital during 2006 to 2014 ). Results: Methylation rates of
DACT-1 gene in the GCA tissues and the adjacent noncancerous tissues were 51. 8% (58/112 ) and 17.6% (20/112 ) re-
spectively, indicating that methylation rate of DACT-I in the GCA tissues was significantly higher than that in the noncan-
cerous tissues ( P <0.01 ). Expression of DACT-I mRNA in the cancer tissues was 0. 580 0. 143, which was significant-
ly lower than that in the adjacent noncancerous tissues ( 0.654 +0.110,P <0.01 ). Expression of DACT-I mRNA in the
GCA tissues with methylated DACT-1 was 0.488 +0.097, which was obviously lower than that in the GCA tissues with
unmetylated DACT-I1 ( 0.675 +0.120 ), and the methylation status of the gene was significantly related with expression of
its mRNA( P <0.01 ). The hypermethylation of DACT-1 gene in the GCA tissues was significantly related with lymph node
metastasis and family history of upper gastrointestinal cancer ( P <0.05 ), but not related with age, gender, pathological
grading and clinical staging of the cancer patients( P >0.05 ). Conclusion: The hypermethylation of CpG in DACT-I gene
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might be one of the mechanisms causing down-regulation of DACT-1 expression. The methylation status of promoter area in

DACT-1 gene is expected to provide a novel indicator for the clinical diagnosis and prognosis evaluation of GCA.
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DACT-1 S35 & B g il L 5, gk b 5
ZHEAG T SR, JUIR W {5 5 3 I % D) A
20 BRIk ] DACT-1 JER AT i@ T 5 Dishev-
elled PRI AR B AR 2 LR A, AT IR 4% Wnt {5
5 I 25 IR (0 & A AR R WOZ LR T BE A
FifrIE B R T 7 AR 0 . T4 R B ol e v 34 7
TEZFE R IR 0 AR T 1 P i Rk i
A g vh 2R3k SR I ELARBIL v A S8 A B . AR
WF7EFFH RT-PCR Jz MSP J7 A1 1 112 4] 5]
Je SRR I 98 55 AR B 41 20 R DACT-1 2 mRNA %
IR O HE P Bl X AR - 5 S iz 3
PRI 3K 5 57 18 0T BE ML B2 1T RE I IR 7 S, LAy
BEI IR B SR U (I A I PRS0 BInig Wi B 3915 1
R

1 #REFE

1.1 AR R Ao 2 23X A

TPERETT A0 BB 25 DU 1 e M i B e = o iy
HPRE 2006 - 2014 AEBARRITTT Vi 112 4], Horp
B 68 1, Lot 44 ], F-H4E S 58.3 (38 ~ 75
%) A BFHEYMIERE, PR E R SITFH
W, A EARRIIARGAIT YT . AR
B AR R kRS ZHE 2 ~5 em AbFAE 57 HE I
ALy TR A — 40 7E - 80 C AR 7K
FERAT TSR DNA 2 RNA & 53— it 7 A
WA, H M H-E Y, T UE S8 0 5% Al e 41
IR LR I

S AR AN AR = N 0 56 Sigma 2
A ; Wizard DNA 24k 057 & W B Promega 23w, HH
TR M. Sss T )W A ALt BB LAY HE AT X
AR ], TRIzol 2504 H _E 1 HE B A=) TR A R
O], W SR 5 A2 ( Reverse Transcription System
A3500)I I Promega 2\ Fl o A B 58 i H 48851 4
Bt 38 A I E AR A BR A R A
1.2 MSP A DACT-1 & B P A ALk &

K F/ S M2 2 L DNA, Jir$2 DNA 4y
FESEE T A, BGE B DNA I E & ALEN( 2 mol/
L)ZASPEAN B, B 5 A R 10 mmol/L ) F1 IV A7 iR & 4
(3 mmol/L)IRATF 50 C I 16 h, Fifif& il DNA 46

Fi I & 2lifb 22 1 DNA

I UCSC FEH P8 R ARG R DACT-1 3
B UE 8 1 X &5 — 4 7 X3 W7 3, 45 5
Methprimer 3K {4 FMZ LK B9 CpG 5, K BFE - 543
bp ~ +480 bp [MfF7E— A5 FEN 1 023 bp AU K
CpG & E 1 JKEFE 5 Islandel ), 135 £ 4> CG £
Mo BT KRR SCHEEYE CG A7 Sy H AR 4, .
Alibaba % 5% PRI S0 AR ¢, e 8 7] fig 5 H B Sk ]
T456 1 CC AL ¥ 2 ). FIFH Methprimer 3K {415
T MSP R i) DACT-1 FE R 54k K AF LAk
SIIC R 1), 514060 R A HE T 50 AE & 1 b F iR
R, EHESIaE T -33, -18, - 15 =4 CG fif
B FUBIAE T +67,+69, +73, +84 U4~ CG
PE( A SRR S +1), LLX 7 4 CG i Ay
FH AR e HE I A A JE PR Yy RS . |
Bl T DACT-1 JE RS S IR A5 E 3 1 000 bp (5f—
SNETIX BN T CpG 5 1050 A 15 0 B35 47
FER A, AL ARR T MSP A AT 2 5 14
FEFER RS R A B . B 2 BT B RS 9 ir
TR T A CC LS RELE A BN S 15 Dl
MSP JZ W 2445 95 °C 10 min;94 °C 40 s + 40 s;
72 C 40 5,35 MERHJG,72 °C 10 min, % ARG
( M. Sss [ ALFRAYFER 20 DNA by H LAk BH AR
A i HB 1 H LA I DNA g Al B 34 BH P X
R BRI LR AR BT IR BEATLBE R 10% AR AR
HE T,
1.3 &% RT-PCR %40 DACT-I mRNA & & K-

Fi& TRIzol 1A 158 W1 5 48 HU BT ) i 4 2 S i 5%
JEMRE LU RNA , I 2 B i S i) G 4R i ]
$ RNA 0555 5% i cDNA. HF AR DACT-1 FE [
mRNA (51 X NS5 W 5& 1. PCR [N 5% 14
$9:95 °C 3 min;94 C 45 s + 45 ;72 C 45 5,35 4>
PG HE 72 °C 5 min. PCR FE¥IHEAT 2% SRR
JKE LYk , GAPDH - N2 18
1.4 %itzan

BARGE T MR SPSS #4F4u( 19.0 W ). it
R L, x +s 7R, Pl S A TR 2 ] e ) 22
SR ¢ KRG, S AR 2R R K. P <
0.05 NAGIE L.
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2.1 FITMRIBLL P DACT-1 AR T ANLEZ T
S I UL 2R

K2t S n] 2 S = FhiF L. (1) B 3k 519

CMOPHEH B 25k, ik H 3846519 U )R 1
B H A UL RIS I a7 A
CG 7 a5 BISCHEME CG A ) &4 T H 3E1k( KI3B,

case3 T );( 2 AR EAL S 93 th 5 9 44, 1hi H
FACT I ARY 1 0 H B 2508, Uiz R B iR

case2 T,N,case3N );( 3 )& H Fefk & AEH H k5149
By sa s B iy &, sBZ SR X 7 S CG A S
KA TAE R IA K 3 B, casel T,N), HFHE L
TN ARSI TS . R BRI R4
DACT-1 & [H & A= S8 CG 7 s B AR B B 85k
58 i, oA e A F AR B EICH 54 1), HH Ak kA=
7 51.8%( 587112 )5 AHNJE 55 A Mg A 4L b A
20 & TR B F AL B 4, L Bk R A R
H17.6%(20/112 ), BEMLTHTIEHL ( =
28.403, P=0.000 X &3 ),

Pl & 3519 7 A CG AL mi R & AR W34 18] 3B,

= Island1(-543-480 bp) Island 2 (512-818 bp)

e
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-1 000 -500 b 38[ )b b

CpG bp!" I 'EI WIIPIIIIII LIEAET lllllll'lll‘gl\ll P'I LT A ]l_?qﬂbp

FI—aRI

aggcgectotggggeccggecggcgogoctgacagaggaggegaagectgggggcgoaagogtograge
cgaggggeocggogoggggaggegggogocaggeggeggtttgcagggocgocgegegtgacgtagegee
gggcagggcgttatecagotgocgggocgoggogagegacgogoggogacageggacggcgctgceogee
cogg gacagcage agecgecgg tegegegoaggaCTCGAGGGCTTCTAGCCACCGTC CCCGCCAGCGCC
GCGCCCCGCCACAGGGCOGCATGAGCCCACCCGCGGCCGCAGCCCTAGCGCCCTGE
TCCTCCOCCTGGGCE0CCCOGC TOCGGTOACGGCTC TCOC TGCCCOACTOGGGGCC AT
GAAGCCOAGTCCOGCCGGCACGOCGAAGGAGCTGGAGCCTCCOGOGCCGGCCCOAG
GCOAGCACGCOCACGOCOCGAGCCCGAGGOGCOCTOOCOGOACAAGGOCGACGGCACAC
ACCGAGCGGC AGCGCACCCOGGAGCGGCAGGAGGCCACGCTOGCCGGGCTOGCGGA
GCTGGAGTACCTGCGCCAGCGCCAAGAGCTGCTGGTC AGGGGCGCCCTGCGCGGCGC
CGGG0G

B 1 DACT-1 EREHNFREE—IEF CpG BHHE

Fig.1 Destribution of CpG islands in promoter and exon 1 region of the DACT-1 gene
The MSP primers were highlighted in blod. The first exons was showed in upper case,

the promoter was showed in lower case. The transcription start point as “ +

AliBaba2.1 predicts the following sites in your sequence

17,

seq(

Segments: =
2.3.1.0 173 182 ===

180.. 239)

-18 -15

3.5.1.2 180 189 ===Adf-1==

2.3.1.0
3.1.2.2 200 209
2:3.1.0 202 216

194 204 =====Spl===

Cggcgacagcggacggcgctgoccgrgccgggacageageagecggcggt cgcgcgcage

Upstream primer

seq( 300.. 359) gooccacccgoggocgocageecctagegoootgetectococgooct gggcggcocggctgeggt
f??fg?tgs' 296 305 BPalp= 467469 +73 +84 Downstream primer

2:3:.1.0 298 307 ==Spl===

1.6.1.0 300 309 =AP"2al]:_)h=

2.3.1.0 306 314 ===Y¥l===

P R 8 1 ] 311 320 ====5Spl===

2.3.1.8 324 333

2330 331 340

2.3.1.0 338 350

2.3.1.0 344 353

El 2 Alibaba 84T DACT-1 EE TSI ¥ME &8 CG L A

EEBHRRET

Fig.2 Transcription factors combined with CG site of upstream primer and downstream primer
of DACT-1 gene predicted by Alibaba software
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%1 DACT-1 £E PCR 5|%,
RMBEERFHKRAN
Tab. 1 Primer sequences, annealing temperature and
product sizes of the DACT-1 gene

Annealing Product

Type Primer sequence temperature size
(ev°C¢) (bp)

MSP

DACTI

Methylation ~ F:5'-CGGGATAGTAGTAGTCGGC-3’ 59 118

R:5'-CGCTAAAACTACGACCGC-3'
Unmethylation F: 5'-GTTGGGATAGTAGTAGTTGGT-3’

R:5"-AAACACTAAAACTACAACCACA-3" 58 123

RT-PCR

DACTI F: 5'-CACAAGCGAACTGACTACCG-3’ 55 237
R: 5'- GTAATTGCTCTGCTCGTCCT-3'

GAPDH F: 5'-AGGTGAAGGTCGGAGTCAACG-3" 57 104

R: 5'-AGGGGTCATTGATGGCAACA-3’

2.2 DACT-1 2AFEALLEFHEBE L KO LEEH
K LK ACE I B Rk kR AR KA

DACT-1 R 8 ME CG L 5 % Ak H LAk (1) 45
RUEAMEEFHERANE S T ROKRESERA
(x* =8.060, P =0.005) , ifif i K iy B AL RS
g B AT P ) e 28 s B 2 % AR
FI R A3 51 TNM stage ) TEF( P >0.05 ).

WRGETAE 1 AU —HEEA/ 2 2401
TR R B/ O TR B O B AIE
JiJ8i( upper gastrointestinal cancer, UGIC ) 5 Ji% 5 BH
PEo TEARRKIR 112 158 Vi B3, A 14 )8
FHA LA E g R s, Hop A 11 R
DACT-1FE R 1y i AR, 5 78. 6% , W Wk & T
TG F I A e o 5 s R E (48, 0% ), iz EE B R
HEACRE G 8 H Lkl R0k %
(Y =4.598,P=0.032 X %2).

2.3 VAR P DACT-1 A B mRNA & A A& T 48
2 G 5 AF e 928 4H. 4%

112 (55119 KRR I8 55 3 b 97 20 23 1% ot 2y ik
177 % 1 RT-PCR ki, 45 R WoR 581 1 4
DACT-1 2 mRNA RN A 0. 580 +0. 143, 9
FAEME AL R LA 1 R IA R 0. 654 £0. 110,
TRl 20 AL R ) 3R 0K i 25K T 55 AR MR 41 4L
(1=-4.370,P=0.000 X &3 ).

2.4 DACT-1 AR ¥ LKEE5 L mRNA &2 %
B R

58 il & DACT-1 LR OCHEYE CG 7 o5 H 34k
BT TG 4L 40, D mRNA F k88 0. 488 +
0. 097 , 1 54 A K& Az 1% 56 P H Ak i) 0% 1] 9 4 21
W, H mRNA k8 0.675 0. 120, B &&= T A
AAZSE R AL BRI TR A2 = -9.094,P =
0. 000 ), Ui BHIZFE PR 1 F BEAR RS 5 H mRNA 193k
KA K,

®2 DACT-1 EEREURS
E&IGRRFREERAX R
Tab.2 Relationship of DACT-1 gene methylation

with clinicopathologic features of the patients

GCA

Group — X P
n M U
Age (1/a)
<60 49 27 22 0.384 0.536
=60 63 31 32
Gender
Male 68 31 37 2.663 0.103
Female 44 27 17
Histophathological grade
Well 31 14 17  0.753 0.385
Poor 81 44 37
Lymph node metastasis
+ 71 44 27 8.060 0.005
- 41 14 27
TNM stage
I 10 6 4 0.803 0.849
I 12 5 7
I 49 26 23
v 41 21 20
UGIC
Positive 14 11 3 4.598 0.032
Negative 98 47 51

M: methylated gene; U: Unmethylated gene

3 W #

DACT-1 BERIWE A 4 BRAY g 40 il PR,
FEREN T ARG IRR 14q22. 3 1, 465 Dapper
HA, FEZ 5P WG R F MR A E S
e, T 2 i i A AR 28 B Wt 2 TR M
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NF-kB" 45 {5538 i, LI 5 28 (1 Wnt/ B-catenin
FoEBCRERNEY., ERBATSRES
DACTI # 1t 5 Wnt 3 #% 11 9 Dishevelled N+ 41 H.

A B
Casel Case2 Case3

DACT-1 mRNA

GAPDH

N T N

MU u MU UuMUMU MU

E PR B0 R A , D055 ) axin | GSK3 B 45 2H Ji 11 ik
fif 52 Wy o e A i o0 IR T B-catenin, IJ # Wnt/
B-cateninfs 5 i B 1L, IR Y AR R R

Case2 Case3
T N NC PC

3 DACT-1 ZEERMBAEWIKER mRNA RiAE RS
Fig.3 Methylation and mRNA expression of DACT-1 gene

A: RT-PCR results of DACT-1 gene in 3 matched pairs of tumor and non-tumor tissues;
Casel : Expressions of DACT-I mRNA in ( T )and ( N ) tissues both are weak;
Case2: Expressions of DACT-1 mRNA in ( T )and ( N ) tissues both are strong;
Case3: Expression of DACT-1 mRNA in ( T) tissue is lower than that in ( N) tissue;
B: MSP results of DACT-I gene in 3 matched pairs of ( T) and ( N ) tissues;
Casel : DACT-1 genes in ( T )and ( N) tissues both are unfully methylated;
Case2: DACT-1 genes in ( T ) and ( N) tissues both are unmethylated;
Case3: DACT-1 gene in ( T) tissue is fully methylated and the gene in ( N) tissue is unmethylated.

M: Methylated genes; U: Unmethylated genes; NC: Negative control; PC: Positive control

K58 R B, 78 Z % 1 o b 3 i B
DACT-1 FEN B 5 33k, adm FUIRE ¢ A/ i
FlEE T T4 M B e L R B Wang
SEL IR DACT-1 76 B VR S M SE N S i
il NF-kB {75530 5 30 6l b Jg i 12 i 5 7% . X B4R
KT VAR A 2 ST ) L AR B e, e BRH A
VIR A N T B B . DACT-1 JER e %
I 19 R ) R R 0 1 AR WL ARGE o AR 5E R RT-
PCR EARKGM T 112 B5E ] dea KAH R g 55 E e
HZH DACT-1 F:[H mRNA AY23k, K PLBE i 4
ZUZ I mRNA 1Y # 3k & B T 22 6 s 41
41, ¥R DACT-1 A RTRES 55T T I R 4R
}% IEAETRER B — e M R N R . X5 HoA

S F OO BT ST A A R — 2. R, Hou 251
X R AT 5 A R R I 20 2 rh DACT-1 %
IR Y R 0 1 o B I S R R . 7R DACT-1 A
1E B TR O e A T AR R v R A
U AE e . i T #E— 25 B DACT-1 FEHE
BE DAL S kT R G HLARHIL I, AR BF 9 i 1
Methprimer #F0 % Bz 3 R ) 81 S 2H — 41 i
FIXAFAE—3K CpG 5y, $7n LK 1) vy FH AR S
AR SR H R R AL 22—, — B R
DNA HIEAL SRR B A, i FIX SEHE
SRR TEE A CG LS & H LK & H

SRR T SR TE G H 5 R F
KRG RE S HIIL CpC AEAMESS ,lEﬂ
PR AL SR 1 5 )8 8 F RO 45 &, 3 S 2y ] [k 3%
DRI S K il R PR 360k R IR s s A Uk 2. A
45 Alibaba 5% 5% R 7 TN 4K 0, BE R T RE 5
PSRN TE5 60 CG AL, BRI SCHEYE CC 7 5, K
DR IEARRE B . A XA S PE CG 7 A5 Y 34k
100, A5 MSP 519111 3, B 41 21 DNA
250G Rk A S Rl BRLEE DNA 1 A FF 6 Ak i
W i 2 B LA A0 Sy DR W W T FR Ak i s e N i
A IUHEAR | B ZAH A5 P SLAL AR 1LY DNA 23
AR B SE R 81 ) o s 55 7 A ekt
CG 1 P R S AR 3k 519 . 25 R0
ZR Wﬁ%j@%ﬁ:ﬁ CG A5 H AL ] 1 g T8 55
A I HAZ R B AR S 5 mRNA Rk HA
”pﬁ*ﬂaé M R IE ] CpG B SER B R 454
(1) CG o7 pi 1) 2 F AR ] BB 2 5 i 3 P 4638 T 9
M EEHLH Z —. Yau Z5°° 76 5T 40 M 9 O B 58 o
[FFE & B DACT-1 3£ CpG I 1 e F Ak ] fifi HC
mRNA HYFIE T W5 [l i e %t FLAR e ¢ L B o &
AR E M e BB ST TR AR B T R Y
2515, 7R DACTI R & H B LA T2
RGP IS5 T 2R MR 0 &L KR, R
MG K B, TE WK L 25 56 % PRV 4 vh DACT-1 3
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(10 Al e A 3 e T LSS R R R 4, 4
i PR ) g AR 285 mT BRI 2 A RE B e 7%, AT
SR o Yang 557 £ X988 0O BF 5 h L4 %
HE R A AL 5 R A R B DR S A R BUS AHK,
Deng 55 'O [ Bf % 1L B o v 2 B IR AR T2 CG iz
B AR A ] SRR B R B AR A . RS R
BUA_EIH ARE iR 20 L A BT 1 B H TP DACT -1
PR A FR AL R A A ) i T A I AR R R
LAY PR T I I A A 5 IE AL TE
FIWELA K, Ul WAL 75 5t T REAE BT 11 i K A v
rEEEM O,

B PG R M BEE  DACT-1 £ 3RIK T
A, RE 3l XOCHEYE CG ARy 5 0 Y Ak
AJREE T IR A FIRAIHLE 2 — . T2

FEARRAS B Pl | X R Ak 5 | Jbe 3 8 10 28R ) i i
I e DRI R A7 25 P AR , mT 5 5 o 8 40 it
FIPRT . BRI, DACT-1 JERAH B ot 1 IR T $2
P AT A
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