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Effect of aberrant methylation of DACTI gene different regions on prognosis of

the patients with esophageal squamous cell cancer

GUO Yanli, ZHOU Zhen, KUANG Gang, GUO Wei, DONG Zhiming, SHEN Supeng, LIANG Jia, GUO Xin
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[Abstract] Objective: To investigate the methylation status of dishevelled- binding antagonist of beta- catenin 1
(DACTI) gene in CpG islands shore and transcription start site(TSS) regions in esophageal squamous cell cancer
(ESCC) cell lines and ESCC samples, and to explore the possible effect on gene transcription and the prognosis of
ESCC patients. Methods: MSP and RT- PCR methods were applied respectively to examine the methylation of
DACTI gene in two regions and its mRNA expression in ESCC cell lines (TE1, TE13,T.Tn,Ecal09) andESCC sam-
ples which from the high risk area of upper digestive tract cancer in Hebei Province. Results: The negative or weak
expression of DACTI mRNA was detected in four ESCC cell lines. After treated with 5-aza-2'-deoxycytidine (5-aza-
dC, a demethylation agent), the expression level of DACTI mRNA was obviously increased. Meanwhile, The result
of MSP showed that the methylation bands were obviously weakened or disappeared. The level of DACTI mRNA
expression had no obviously change after treated with trichostatin A (TSA). Decreased mRNA expression of
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DACTI1 was observed in ESCC tumor tissues comparing with non-cancerous tissues(P<0.01), and associated with
the methylation status of TSS region(P<0.01). The hypermethylation of DACT1 in CpG islands shore region was ob-
served both in tumor and corresponding adjacent tissues but wasn’ t related to the transcriptional inhibition of
DACTTI. The result of survival analysis showed that the methylation status of DACT]1 in TSS region was associated
with ESCC patients’ prognosis(P<0.01). Conclusion: The highpermethylation of DACT1 in TSS region was one of
the mechanisms causing genes silencing in ESCC and may serve as prognostic methylation biomarkers for ESCC pa-
tients.
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B- ¥K & & (1 9 il % 4] 1 (dishevelled- binding
antagonist of beta-catenin 1, DACTI) f¢ 5 /& 7E UL JTVE
AR R RIE FE R0 2 o A I, FH I B 52 1 e % B
¥1 55 Wt i 2 AH G R Dish AH LA FH 9 Howk H =4
s ER P —MEA. FFRHEH  DACTI/EL R
i e vh 2k S (R AE B 5 R 40 i 9 (esopha-
geal squamous cell cancer, ESCC) H [ & ik 18 1t J H
WHEHLE A WARIE . Wen SR IE , P [E 63K AT
s X CELFER I A G B 0 B U2 S 1O 1 By AL
T PR R A R 1/1 000,32 & T4 E 5K, N
A TE R R X . A FUE I 6 ESCC 41 il
Je iR HE X BESCC f 3 41 415 A DACTI K F A
AN 7] X 2 B AR AS B A, 2R 1) ESCC S 1% 4 [
M si ] BB U B R BEVE CpG AL s X 38, LA N ES-
CC B W7 SRS B 70 T8 2, IR A B TR Y
TGRSR S E 46 h5

I BREHE

L1 IR SR

16 AT JB 1B R K 27 36 DY BR B 2005 4F 2 2009 4
WeiE BT AL A8 b A TE R R X e R 159
1, Fo e 531 93 431 L 2k 66 9], T I 4EIE 57.9 B (36~
79%) . AFEE AR REAIT FEOT . 5 &
AT AR Y B 2 23 b T B g 4 23 2~5 em AL
T 55 I b AR — o DR AFLE-80 CAIKIR UK A6 H T 42
IUDNA K RNA, 55— & 70 A A s, A H-E 4t
2053 BRI T 612 9 21 4 ESCC L 8 55 4 UM 1E 3 5%
BAEM R A 2. AR 4R 355 B e iE BE 5 2 (American
Joint Committee on Cancer , AJCC) J [E [ 371 J Bk B2
(Union for International Cancer Control, UICC) b5 ,
EEREBEIWK I T I 8661, [T IV H#A 73 41 ;
F P WHO FrfE , i 98 995 270 2 5 70 A6 S0 451, 45 0y
1k 48 51 AR A4 61 191 s LA, Ik R S5 3L R B 121 41,

R B IE 38 4 R AT 1 4 B — R R /R 2
H UL E g R e R /O T e/ B e E U B
Y AL 18 B J8 Cupper gastrointestinal cancers, UGIC) 5%
JR S B, UGIC FH A &35 61 1, UGIC FA 1% 283 98
#l. 159 B ESCC ¥ ax i kAT 1 BE VI, 36H 14 N2k
Vie AR TREERICHEZNSHEET, iy
NI BB R R A5 .
1.2 2B AR AN 3 23

ESCC 4l i #% TE1.TE13. T.Tn & Ecal09 B H i1
A6 AR 22 56 DU = Bt Ji o it 7 B4 B 2 . SIEB6 H 5-
B A%-2'- Wi SE M T (5-aza-2'-deoxycytidine , 5-Aza-Dc)
i #1105 2 A (trichostatin A, TSA) T H £ [H Sigma 2
H] 5 7 R A 3 3 4k 3R &L (Epitect Fast Bisulfite
Conversion Kits) 14 H 1[5 Qiagen 24 ] 5 H 5k 4 74 iy
(M.SssD ) H Jb 5 KB LA HARTF KA R A A
TRIzol 4 H & [F Invitrogen A &) ; 11 3% 5 i 7] £ (Re-
verse Transcription System A3500) 4 F Promega 1t i<
EEARABRA A s 51 e A6 28 | R R R
PR & 18 i N2 TSR DACT1 (ab72078) 1
H ¢ [E Abcam A ] ; B A A 5 % 4H 2340 % SPGHI &
(SP-9000)M H AL H{HAZEA A o
1.3 20557 ke Ak 2R

H L% 7% ESCC (¥ TE1.TE13.T.Tn & Ecal09 %
YA, A7 40 AL T8 Hor RIS, 23 S A 5 pmol/L 1Y
FH 3 A 310141 71) 5-Aza-De 4P 72 h 58 0.3 pmol/L 4 4&
25 2B AL R0 1) 77 TSA AL FE 24 h, 4 24 h 5 4 b
TR, AL 58 BRI e e A R HE AR S8 5, 24 h R UK
LA, $EHUDNA )2 RNA, 347 fa gkAaill . DAL 24
W) J A BRI TR AR 45 SCBRY e 6 R 22 25 W b B 1)
0 LA 0t 2
1.4 H A 5F 5 % PCR (methylation specific PCR,
MSP) Kll DACT 13 [ ) FR BEAR IR ZS

WX MSP 51 ¥k Ml DACT1 2R 57 % CpG
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555 X 38, RIAL T CpG 5y il % CpG A7 550 % B AH X4
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+1:The transcription start point
1 DACTI EEFEBEFIX CpG B [E
Fig. 1 Distribution of the CpG islands in promoter of DACTI gene

1.5 RT-PCR J5 %4 DACTI mRNA =ik

4 TRIzol 12 71 & 1 BH 15 £ HU ZH 27 J¢ 4 fifa ik 2
RNA, 2 [ 10 %% 5% 0500 60 U0 B 150 RNA 3% 5% 5%k
cDNA, I T4l DACTI mRNA %15 . GAPDH 1E
NS, BT 51 J B KR WL 1. PCR =4k
17 2%35 R WE Bt i rEL K, 1) FH B8 20 2 4t Gel work-
21D X} mRNA #HT5E o
1.6 %% 2H 2346 % (immuno histochemistry, IHC) /5 %
Kl DACT1 R A %k

ISP o A ) i B e, B BE 2
KA. 3% H I S A S A J5 H EDTA = R85 2~

EERAN T R BHAR S A A B R0 1 =31, DAB
SO, AR E Y, LPBSAAE —Hifl s AR
DAL P H B 50 — 350 A € JURE AU A BR PR R
15 FHARAEAL G Y B VE 5 7 RO 25 AT HE
1.7 GuitsEhb e
ARGt 0 #r K SPSS 19.0 Giit-22 k. &4l

[i) FR R A A 28 22 S 2 AT 7 R 6 s mRINAA 3R #5047

RKon, 2 7 W K5 s H Log-rank £ 56 73 #r
DACTI1 2K CpG & 55 X3 A TSS X 35k HH R ALRZS X
ESCC B # A7 AR . P<0.05 8L P<0.01 RK/R %
BB GRS

5 min, L& B M, DACT1 PUAAIE & i %, BAKIDA

1 PCR3|HIFF| GRMRE RFFHIK )

Tab. 1 Primer sequences, annealing temperature and product size of PCR

) Annealing Product
Type Primer sequence 5 .
temperature (¢/°C) size(bp)

DACTI
Regionl-methylation F: 5-CGGTGTGAGTGGAAATGAGGAGTGGTC-3' 56 121
R: 5~ACAAAAACCGCGACGAAACGCG-3'

Regionl-unmethylation F: 5-TGGTGTGAGTGGAAATGAGGAGTGGTT-3'

R: 5'-ACAAAAACCACAACAAAACACA-3' 36 121
Region2-methylation F: 5'-CGGGATAGTAGTAGTCGGC-3' 59 121
R:5'-AAACGCTAAAACTACGACCGCG-3'
Region2-unmethylation F: 5-TGGGATAGTAGTAGTTGGT-3' 58 121
R: 5-AAACACTAAAACTACAACCACA-3'
RT-PCR F: 5-CACAAGCGAACTGACTACCG-3' 55 237
R: 5-GTAATTGCTCTGCTCGTCCT-3'
GAPDH F: 5-AGGTGAAGGTCGGAGTCAACG-3' 56.7 104

R: 5'-AGGGGTCATTGATGGCAACA-3'




b

FRHETH, 55 . DACT T HEDANTR] DX I3 5 PP S o) B A i S8 U s i) - 711 -

2 % R

2.1 5-Aza-Dc 23 1 ESCC 40 it DACTI mRNA %
ik

RT-PCR #5Jlll & % J& TE1.TE13. T.Tn f1 Ecal09
YHf R DACT1F: K mRNA FIA 45 R (E2A) , KILH
B A 71 5- Aza-De A AL #E 20 TE13, T.Tn P& 41 A
DACTI mRNA & i& | ¥ , TE1, Ecal09 #k 41
DACTI mRNA £ ik 25501 . 73 3 H 5-Aza-De
TSA 4t ¥ 40 B % , 5- Aza-Dc 4b ¥ 41 4 #k ESCC 24 il
DACTI mRNA ik R A B W T E ;T TSA
A FHH 4 Bk ESCC 4H it DACTI mRNA ik 5 AR 4b 5
HAHLL, o R4 .
2.2 5-Aza-Dc i 59 ESCC 4l il DACTI %: X B 34k,

MSP 4 1l ESCC TE1.TE13.T.Tn 2 Ecal09 4
Mtk DACTI 2K CpG & 5% X 35 (region1) # TSS [X
W (region2) H AL 45 B (B 2B) {27k , 5-Aza-De b B
Hil , 4 Pk ESCC 20 Jf 7£ PR AN AN [F] X 38035 ) 47 3 HY R O
sk atT , AR , W AL % T 0 55 BT 2% L JE Y AL
25T B 9

A

mRNA _ TEl TE13 T.TN Ecal09
+ * + *

DACTI 5-Aza-DC | Treated

DACTI rsa with

5-Aza-DC

GAPDH

B MSP TEl TE13  T.IN  Ecal09

M
Region 1

U Treated with

M 5-Aza-DC
Region 2

U

M :Methylated gene; U: Unmethylated gene
+: Treated with 5-Aza-Dc/TSA;
-:Untreated with 5-Aza-Dc/TSA
A: Expressions of DACT1 mRNA;
B: Methylation status of DACT gene
2 5-Aza-Dc/TSA 2RI 5 ESCC 4BAEHK DACTI
mRNA R K B EWRTS
Fig. 2 The mRNA expression and the methylation status of
DACTI gene in the ESCC cell lines before and after
treatement with 5-Aza-Dc¢/TSA

2.3 ESCC 4 2R DACTI 3£ A TSS X33 AL RS
ESCC 38 A 438 g 5 e s 2 2 A0 O

159 15l ESCC i 2 19 S i 55 2H 23 MSP fa Il 45
B R, AL T DACTI %K CpG % 55 [X 45 (re-

gionl) J TSS [X 3 (region2) H J: Ak 2 73 5l 4 54.1%
(86/159)F1147.8% (76/159), fii AH N9 55 2H 41K AN [X
B I Ak Z ) 5 Dl 43.4% (69/159) F 16.4% (26/
159) , 36 2H 23 AN DX 3 100 H 64 2R 38 vy 19 55 AR
J 2 HAA TSS KM 2 5 H A it % & X
(Presons=32.467,P<0.01; & 3),

2N X3 DACT 1 2 PR W 2R AIR &S 5 ESCC & 3%
bV A R S S R B IR B S B A A R (R
2) 7R, DACTI 3K TSS X8 H B4 A 5 B 3 |
TH AR iR S50 s 5 2 A DR (P<0.05) , T 5 iR £ 3
(R 18 M A1) 0 B VbR EL 5 % I DR 43 3 34
T K R s DACTI 3R CpG i 5% X 3 RS
HESCC A IGRIRHE ST R E R R

A

Case 1 Case 2 Case 3

T N T N T N PC NC

MUMUMUMUMUMUMU MU
DACTI

o T
(region 2)

B

O Non-cancerous tissues
70 B Tumor ttissues

* %

Methylation frequency (%)
.
=

regionl  region2

“P<0.01 vs non-cancerous tissues
M: Methylated gene; U: Unmethylated gene; PC: Positive
control; NC: Negative control; T: Tumor tissue N: non-
cancerous tissue
A:MSP results of the DACT] gene in the 3 matched tissues pairs
B: The methylation rate of DACT! in region 1 and region 2 of

the ESCC tissues and corresponding non-cancerous tissues

3 ESCCALFRAHR DACTI EEREWIRTS
Fig.3 The methylation status of DACTI gene in ESCC and

corresponding adjacent non-cancerous tissues

2.4 BESCC 428 DACTI 2[R TSS X 8 FH IR & 5
DACTI mRNA JH 5 [l RIA A %

RT-PCR # | 45 F (& 4A.4B) &7 , ESCC &
Jii 4 21 DACTI mRNA 3Kk 7K F & K T 55 4L 21
(=16.548, P<0.01); CpG & 55 [X 3 (region1 ) #1 TSS [X
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1 (region2) & £ DACTI # [X F & fK ESCC 41 411
DACTI mRNA ik & KT 4F 2 K ESCC 2H 24
[region1:(0.54140.154) 1% vs(0.659+0.160) fi;region2:
(0.488+0.116) 1% vs (0.750+0.114) f%],{H 21X TSS X
B (region2) (1) % 7 A 4t i % 5= X (1=-5.688, P<0.01)
(B 4C) , 61 % % X TSS X 35 1) B4 IR 76 5 3
mRNA [ FRIE KA Ko

ESCC 4 417 J 45 94 5] DACT1 & [ & ik £ [H
ML BIYEZR N 59.1%. 1E 86 1] K 4= CpG 5 5% [X 15 (re-
gion ) FHEAL [ B H P 53.5% I F3RIA
FH 4 5 111 7 76 451 ) A2 TSS [X 45 (region2) F SE AL ) ES-
CCHZIHH 30.3% 2 HE H KA HME; B8 TSS X
B AR A& 5 DACT1 2 (A £ ik i #55 K (P<
0.01,%3).

#*2 ESCCHLAS DACTI EERNM AT RXBREMRTS S BlinAHRIES MR LB UERBERIZEX R (%))
Tab. 2 The relationship between themethylation status of DACTI gene in the two regions of ESCC tissues and
the clinicopathologic features as well as UGIC of the patients with ESCC[n(%)]

Region 1 Region 2
Group N M P M I
Age (t/a)
<60 74 39(52.7) 0.744 32(43.2) 0.283
=60 85 47(55.3) 44(51.8)
Gender
Male 93 48(51.6) 0.457 40(43.0) 0.151
Female 66 38(57.6) 36(54.5)
Histological grade
Well 50 21(42.0) 0.536 16(32.0) 0.676
Moderate 48 28(58.3) 25(52.1)
Poor 61 37(60.7) 35(57.4)
Clinical stage
[+1I 86 46(53.5) 0.869 35(40.7) 0.052
HI+1V 73 40(54.8) 41(56.2)
Lymph node
Positive 121 70(57.9) 0.089 63(52.1) 0.055
Negative 38 16(42.1) 13(34.2)
Family history of UGIC
Positive 61 38(62.3) 0.101 36(59.0) 0.025"
Negative 98 48(49.0) 40(40.8)

M: Methylation rate; "P<0.05

12
1.0
0.8
0.6
0.4
0.2

Relative expression
of DACTI mRNA

GAPDH

a

1.2 0O Methylated group
B Unmethlated group

Relative expression
of DACTI mRNA

0
T Region 1 Region 2

“P<0.01 vs non-cancerous tissue; ““P<0.01 vs Unmethlated group
A: Expressions of DACT1 mRNA in the ESCC and its para-carcinoma tissues detected by RT-PCR;
B: Expression amounts of DACT1 mRNA in the ESCC and its para-carcinoma tissues;
C: Expressions of DACT1 mRNA in the methylated and unmethylated ESCC groups
T: Tumor tissue; N: non-cancerous tissue; GAPDH: Control
El4 ESCC DACTIEE mRNAWFRIERESIZER 2 MXBREMCRTHIXR
Fig.4 The expressions of DACTI mRNA in tissues of the patients with ESCC and it's relationship with

the methylation status in the two regions of this gene

2.5 DACTI%:[H TSS [X $3 34k 521 ESCC & 11
A7
CpG & 5% X 35k (region1) DACT1 % [K B 2 40 1)

ESCC & 5 FAFIHF N 21.1% (P AL A A2 8] Ay 34
A, AEH R4 ) ESCC #3571 N 35.9%
(A7 A7 18] 28 37 4 H D, Log Rank 4646 43 Bt 2 5+
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B34 T B e

T4t 2 2 L (P=2.190, P>0.05, & 5A) ; TSS [X 2
(region2) DACT1 K H B:AL 1) ESCC B3 5 FF A7 1%
1 6.3% (A A AEIT ] 9 20 4 HD , AR R &
B R S EEAETE RN 46.6% (R AL AEAE I TR] Sy 50 4
H), Z 573 H g2 & L (=64.92, P<0.01, ¥ 5B) .
DL &5 R38R DACT TR R TSS X3 RS S
ESCC & MAAE R ZE . BRE TR 7 1
5 DACT1 B W/ X 380 1) AR AS , 6 3 Tl
FRIEEI , R BRI PRIILS IV #45 F DACT 13 K BE 40 i
Jo HB 3 i) Bk 7 [Region] : *=71.23, P<0.01 (& 5F) ;
Region 2: y’=97.51, P<0.01 (& 5C)]: % I H I
IV 3 i Jeg 8 23 AT 20 B, ITER 2 T L &
HILREI IV &2, TSS EiﬂjiEP%ﬂcHW;i%%éEﬁ
WIS BAR T R AE W R B 1+ 18
2=7.00, P<0.01 (& 5D) ; I+ IV ¥ & 3 : =421, P>
0.05CI& 5ED]; 1M CpG & 5% [X 4 (region1) H A AT 9E

IR B AR C R E R [ + IS .
7=3.35, P>0.05 (] 5G) ; I+ IV ¥ 8 3% : =3.34, P>
D HEBR I IR 73 BA 03 B2 53 2 S5 TR A% A
0TS I6 5 B, Cox [B] ) 0 R B, DACT1 3%
BRI TSS X 3 1 Y B AIR A5 42 ESCC B ML I Tl s

0.05C 5H) ]

RE(FED.

% 3 ESCC F1 DACTI ERARN X REKTS
SHREBRIENXR[%m/N)
Tab. 3 Association of the methylation status of DACTI gene
with positive expression of their proteins in the two regions
of DACTI gene of the patients with ESCC[%(n/N)]

Positive protein expression (%)

Gene P
M U
DACTI(region 1) 53.5(46/86) 65.8(48/73) 0.117
DACTI(region 2) 30.3(23/76) 85.5(71/83) <0.01

M: Methylated group; U: Unmethylated group
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Z 041 e 2 404
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D @ L Se | B
° 3
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5 DACTI &R 2 MXBRERSN ESCC BEE FHIRIFNT
Fig. 5 The effect of methylation status of the two regions in DACTI gene on the survival of ESCC patients
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x4 ESCCEEBEBHINZERIMN (Cox's 77141)
Tab. 4 Multivariate analysis of survival in the patients with ESCC (Cox's test)
Variable B SE P Odds ratio (95%CI)
Region 1 methylation -0.309 0.212 0.146 0.734(0.485-1.113)
Region 2 methylation 1.109 0.262 0.000 3.030(1.814-5.060)
TNM stage 0.855 0.253 0.001 2.351(1.433-3.858)
Histological grade 0.319 0.116 0.006 1.376(1.096-1.728)
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