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Expression and Methylation Status of DACT2 Gene in

Esophageal Squamous Cell Carcinoma
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Hospital of Handan, Handan 056002, China )

Abstract: [Purpose| To investigate the expression and methylation status of DACT2 gene in
esophageal squamous cell carcinoma(ESCC). [Methods] The mRNA expression and methylation status
of DACT2 gene in esophageal cancer cell lines(TE1,TE13,T.TN,Ecal09) treated or untreated with
DNA methyltransferase inhibitor 5-aza-2'-detoxycytidine(5-aza-dC),and in ESCC tissues and corre-
sponding non-cancerous tissues were detected by reverse transcription polymerase chain reaction
(RT-PCR) and methylation specific PCR (MSP),respectively. [Results] Relatively low expression
and hypermethylation of DACT2 was detected in 4 esophageal cancer cell lines untreated with 5-
aza-dC. After treatment with 5-aza-dC,the expression of DACT2 was enhanced,and the methyla-
tion status of DACTZ2 was reversed in esophageal cancer cell lines. The expression of DACT2 in
ESCC tumor tissues was significantly reduced compared to corresponding non-cancerous tissues
(0.66+0.53 vs 0.95+0.64,1=-2.43,P=0.018),and was associated with lymph node metastasis(t=—2.030,
P=0.048). The methylation frequency of DACT2 promoter in ESCC tissues was significantly higher
than that in corresponding normal tissues (50.0% vs 21.1%,x*=9.439, P=0.002) ,and was associated
with TNM stage , pathological differentiation and lymph node metastasis (all P<0.05). The expres-
sions of DACT2 in ESCC tumor tissues with methylation of the gene was significantly lower than
that in tumor tissues with unmethylation of the gene (0.46+0.32 vs 0.78+0.61,1=-2.341, P=0.023).
[ Conclusion ] Aberrant low expression of DACT2 is closely related to the occurrence and develop-
ment of ESCC,and promoter methylation may be one of the mechanisms for inactivation of DACT2
in ESCC.

Key words : esophageal squamous cell carcinoma; DACT2;DNA methylation
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Figure 1 DACT?2 CpG island prediction results(set the transcription initiation site as “+1”)

I 2 2 rh Y AH X 3R A i
A AR T AR 9 55 4R
41(0.66+0.53 vs 0.95+0.64 ,
t=-2.43,P=0.018) (Figure
3)o Gy AT KB, A
EL 45 % 7% 41 19 DACT2
PP w000 mRNA 1% 2 5 i i %
N W SR |
(0.55+0.44 vs 0.85+0.62,
1=-2.030, P=0.048) , ifi#%

Table 1 The primer sequences for reverse transcription PCR and methylation-specific PCR
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DACT2 3£ 5 3 7 X H

304

% @R 2017 %% 26 A% 48 China Cancer,2017,Vol.26 No.4



Ak R 3 M N 9 55 41 21 [50.0% (26/52) vs
21.1%(11/52) ,’=9.439 , P=0.002 ] (Figure 3), /3 #T 52
191 £ 65 8 g S0 A % e DR BB R B, AR o0 Ak B 0
4 DACT2 F:H Ji sl 7 X b 5% 3% 3 T 8 P 4y
b 884 955 2H [ 65.4% (17/26) vs 34.6% (9/26) ,*=4.923,
P=0.027]; Il | IV 8595 41 DACT2 3 [H ) 8 7 X H
AR EEST T TH90.0%(9/10) vs 40.5%(17/

TE1L TE13 T.Tn Ecal09

DACT2

GAPDH

M

L
|
.
L
|
.

U 42),y°=7.924,P=0.005 | ; 17 Ik L2 45 5 # 24H f Y B Al 6
R TIRME LR H [65.6%(21/32) vs 25.0%
Note : M : methylated primer; U :unmethylated primer; - :5-aza-dC- (5/20) y X2=8. 125 , P=0004] ° ﬁﬁiliﬂ?%\ \‘TE 7E'JIJ ﬁj\éﬂ , %ﬁ
untreated ; + : 5-aza-dC-treated. I‘Eﬂ DACT2 % EFI % ’f/t )[jt 7§ % E‘ i/-lj % % )L—l‘ % :%,:‘_ S(
Figure 2 The expression and methylation status of (P>0.05)(Table 2).,
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Table 2 The relationships between the expression level and methylation status of DACT?2 gene in ESCC tissues
and the clinicopathologic features of ESCC patients

Expression of DACT2 mRNA Methylation of promoter
Groups N —
xts t P n(%) X P
Gender
Male 36 0.57+0.53 17(47.2)
-1.048 0.300 0.361 0.548
Female 16 0.73+0.45 9(56.3)
Age(years)
<60 23 0.55+0.44 14(60.9)
0.987 0.328 1.949 0.163
=60 29 0.70+0.60 12(41.4)
Lymph node metastasis
+ 32 0.55+0.44 21(65.6)
-2.030 0.048 8.125 0.004
- 20 0.85+0.62 5(25.0)
Histological grade
Well 26 0.67+0.57 9(34.6)
0.060 0.952 4.923 0.027
Poorly 26 0.68+0.57 17(65.4)
TNM stage
[+0 42 0.70+0.60 17(40.5)
0.746 0.459 7.924 0.005
+1v 10 0.55+0.37 9(90.0)

“P ® ’@ 2017 jf‘ % 26 )& % 4 8 China Cancer,2017,Vol.26,No.4 )‘;&




FARE R I E A — OB RO 5 B RN k4
WY, KEMFIE R, DNA H Ak mT 68k by
() 3192 0 O M A A SR I ) R o8
ARy R N [A]  DNA Ak 5 B30 66 PR 2 30 J ] ol
(), 32 B 2 B SEAE 25 ) 5-aza-dC ORI (T R Y 3
IR 52 2R3k, DRI R 245 0 o5 72 240 i 1) 3R 08 35 4% 27
ARZS AT RE B R VA7 I8 A 1 B 42

DACT iz - 1 Cheyettee &5 78 XF A ¥ JTCUE (1) B
FEPArE Ik, MATAFFR R Y] DACT 5 —48 Wnt
5 I OB R A U A RS, DACT Rk
£, 4% DACT1 . DACT2 .DACT3, £ #f 5% % W] DACT1
F1DACT3 W] fig & 45 Mg 1l /6, FLpL I o] fig 5 3L
HE DA R BE Ak A a8 A% 27 I 5 O 1Y DACT2 W]
fE 7F Wnt/B-catenin F1 Nodal/TGF-B M F {5 5 il %
Tl &R, N DACT2 i Katoh 2532003
ERHAYE BT ERER, T AN ak
6q27 , - 1E NG 8 W PR 2 G i A1 5 N I R
MR Z I A ik HIE DACT2 B D RE K AE b &
Az R LR AT 2

AUREE F RT-PCR 735Kl DACT2 55 A 78
52 {5 £ 48 95 20 SURUME N R 55 A 2P g R IA IS G
%I DACT2 166 %8 8 4 20 i 235 1 0 AR T
AHR I 55 FEAR AN 20, PR 0% 3 IR A 48 98 v nl R
EANEIER R it — 20K DACT2 55 R 7E £ 8 B
ORI AT RENLE], ARSI T2 L S 2
(5-aza-dC) AbPHHTS 4 FPEEE MR TEL TEL3,
T.Tn Ecal09 H' DACT2 () Rik1E I, K& I 4 Fh KA
&S AN R b, TE13 40 #R7E DACT2 3%
PR AN TE A BAARAS A 3 R Al ML = P DACT2
FEI R S DA v SR AROIR A s I R AR o 7 5-
aza-dC AL BEfE 4 FRANAIRE B DACT2 FEHR R B K
Jp B SEAbOBR A #fE0 S PR R LA PT B DACT2 2L A
FIR RV ML 2 — . Zhao ZFUYHFSE K B DACT2
FENHUIR B8 vh e ik ek T e 5 LR S 3+ X H
FALA K Yu S5 A B DACT2 NS T A AR
F R R A%, nTRER RBOZ I B &
KRR FEHLR Z — B 5 ARFFES R — 2

ALY W5 I e A A e 41 21 rh DACT2 %
IR 3l X b 30 I 38 3 T o5 R4 4, Bk
$E7s AL AT fE S DACT2 FE N Rk F R BHLH =z
— o [RI BB 9E 2 B A & DACT2 3 3 8l X H

306

FeAb ) £ 48 W A 2L TS AT DL L mRNA 2R 35 #E
FREA LA =5 RN . AT Re SR g 4 U IR A O
GEEATE SOk VeSS R L iR S e
WA g e WAL R BE AN . DACT2 HE 7RSS
Ja e iR ORI 4 rh AR TR B IR B AL S O R
IRVTERTE O, S AN 45 5 — 8, JF H DACT2 3
eIk AR 5 48 B B H Ik D455 |
Il 43 33 o AR AR G 38 7R DACT2 56 P H 34k vT g
X6 R AR D TS A — 2 R AR . Hou 461
A 5 28 B 7E 248 98 TP . DACT2 R iE & 1R
KRS b 30T 1Y A e | e B RV A I 78 i 4
MIAAR, FF A b 0 & A, B, AT
DACT2 7] Re X £ & 8 M U5 A — 2 M S E M1,

M2 DACT2 KL H )3 8 X% S8 T Ak ] B
S ECLTE A R D RIA T EMALE 2 —, M
FECEAE W) AR A AT LLE O i g AH S A
e LR R B X AR B O p Al ik — 20 BT
IR A R R BP0 AR W R A
J7 BT SRS A W] R 0 3SR

S 3k

[1]  Cheyette BN, Waxman JS,Miller JR,et al. Dapper,a Di-
shevelled-associated antagonist of beta-catenin and JNK
signaling, is required for notochord formation[J]. Dev Cell,
2002,2(4):449-461.

[2] Meng F,Cheng X, Yang L,et al. Accelerated re-epitheliali-
zation in Dpr2-deficient mice is associated with enhanced
response to TGF-beta signaling|J]. J Cell Sci,2008,121(Pt
17):2904-2912.

[3] Hou J,Liao LD,Xie YM,et al. DACT2 is a candidate tu-
mor suppressor and prognostic marker in esophageal
squamous cell carcinomalJ]. Cancer Prev Res (Phila),2013,
6(8):791-800.

[4] Jia Y,Yang Y,Brock MV, et al. Epigenetic regulation of
DACT2,a key component of the Wnt signalling pathway in
human lung cancer{J]. J Pathol,2013,230(2):194-204.

[5] Li X,Zhou F,Jiang C,et al. Identification of a DNA
methylome profile of esophageal squamous cell carcinoma
and potential plasma epigenetic biomarkers for early diag-
nosis[J]. PLoS One,2014,9(7):e103162.

[6] Li B,Wang B,Niu LJ,et al. Hypermethylation of multiple
tumor-related genes associated with DNMT3b up-regula-

tion served as a biomarker for early diagnosis of

% @R 2017 %% 26 A% 48 China Cancer,2017,Vol.26 No.4



[7]

(8]

(9]

[10]

[11]

esophageal squamous cell carcinomalJ]. Epigenetics,2011,
6(3):307-316.

Das PM,Singal R. DNA methylation and cancer [J]. J Clin
Oncol ,2004,22(22):4632-4642.

Zhang L.,Gao X,Wen J,et al. Dapper 1 antagonizes Wnt
signaling by promoting dishevelled degradation[J]. J Biol
Chem, 2006,281(13):8607-8612.

Puiggros A,Blanco G,Espinet B. Genetic abnormalities in
chronic lymphocytic leukemia: where we are and where we
go [J]. Biomed Res Int,2014,2014:435983.

Yin X, Xiang T,Li L,et al. DACT1,an antagonist to Wnt/
beta-catenin signaling, suppresses tumor cell growth and is
frequently silenced in breast cancer|]]. Breast Cancer Res,
2013,15(2):R23.

Xue H,Xiao Z,Zhang J,et al. Disruption of the Dapper3
gene aggravates ureteral obstruction-mediated renal fibro-

sis by amplifying Wnt/beta-catenin signaling[J]. J Biol

[13]

[14]

[15]

[16]

Chem ,2013,288(21):15006-15014.

Su Y,Zhang L.,,Gao X,et al. The evolutionally conserved
activity of Dapper2 in antagonizing TGF-beta signaling [J].
FASEB J,2007,21(3):682-690.

Katoh M,Katoh M. Identification and characterization of
human DAPPER1 and DAPPER2 genes in silico [J]. Int J
Oncol,2003,22(4):907-913.

Zhao Z,Herman JG,Brock MV, et al. Methylation of
DACT2 promotes papillary thyroid cancer metastasis by
activating Wnt signaling]J|. PLoS One,2014,9(11):e112336.
YuY,Yan W,Liu X,et al. DACT2 is frequently methylated in
human gastric cancer and methylation of DACT2 activated
Wnt signaling]J]. Am J Cancer Res,2014,4(6):710-724.

Wang S,Dong Y,Zhang Y,et al. DACT2 is a functional
tumor suppressor through inhibiting Wnt/beta-catenin
pathway and associated with poor survival in colon cancer

[J]. Oncogene,2015,34(20):2575-2585.

1B /BIEE RN LR

Ve B IRAEH AR MK HERAEAS , AP B IR TAE P ReT 4 Vo9 &R0 L= # R AP R
B ERFE, 4 EW AR RN S b T B R AT AT,
. 5 mRNeL , NhHERBOGRERTEFNEZERTAGAAG AL, LR T UK

S,

2. A EHERFANA NS HFRACERERNFTFHA BB AL (BLERARITLHRT);
LMK TR, AEEBRERO TR B B P EMF R ZIFA

3. XA AEFH BT L AR U G A R

4, FEXXF (LI LFHERARDE) HEHNT #B BEA T ELE AEIKFRAL
B E— BT E ALY B E R L RCRAR L) E S 49 NAEE AR 8 R4

A HHAE,

S8 5L Bk RIR

5. 5FE LK BRI, Bd KL 69 F F AR RXBATANA , HEH S LINEAZ ERT5] A X
KAEEH FHEELTALLTEYL LG AFE kG535,
6. BAT R EEEBIANEEL FEARH AR ARRER T HEINR, whHERILGK

B E—IFE,

7. W T B AR B A 6 TR | e A A8 AR R AL R AL B 1) AR F ) i RORTBR AR R 45 A SR
BB A, T W T AR A% R LAG2E A R, B BUE ) A

4’ ® ﬁ 2017 jf‘ g 26 )& % 4 8 China Cancer,2017,Vol.26,No.4

(P E By Y 4R dE B

£ >

*




