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Abstract: Objective To reveal the the effect of methylated inhibitory genes on Wnt/B-catenin pathway in colorec-
tal adenocarcinoma cell lines. Methods With colorectal adenocarcinoma cell lines COLO 320,HT-29 and normal color-
ectal cell line cCCD-18Co, methylation status of CpG island in promotor of WIF-1,DKK-1 and DKK-3 genes were deter-
mined by methylation specific PCR ( MSP) , and mRNA levels of these genes were quantified by real-time RT-PCR, and
phosphorylated B-catenin were semi-quantified by Western blot. Effect of DNA-demethylating agent 5-aza-2'-deoxycytidine
(5-aza-dC) treatment were also evaluated. Results DKK-land DKK-3 mRNA decreased accompanied with hypermethy-
lation status of the CpG islands in COLO 320, while DKK-3 and WIF-1 mRNA decreased accompanied with hypermethyla-
tion in HT-29. Total B-catenin increased significantly while phosphorylated B-catenin declined in both cell lines. 5-aza-dC
ameliorated these aberrant parameters partially.  Conclusion The aberrant activation of Wnt/3-catenin pathway mediated
by the hypermethylation of WIF-1 and DKKs genes may contribute to the oncogenesis of colorectal adenocarcinoma, while
the methylation level of different Wnt inhibitory genes varied in colorectal cancer cell lines. Further research on this field
will prompt the development of new therapies targeting the methylation process.

Key words: WNT/B-catenin signaling pathway; hypermethylation; colorectal adenocarcinoma; epigenetics

s HEA.2015 - 04 -30;f&[E B #2015 -06 - 12
E£ WA . A HT AR AR RBHE TR (45 :2011KJ64) .



384 Medical Science Journal of Central South China,July 2015, Vol. 43, No. 4

Wnt {5538 J 7R 2 40 i A= W b FE AR S, TE IR
6B (NIREE F RSN IR AR S 2 R AR ) e
TR EE AR R B, 22 3 Wy B-
catenin {7551 [ (1) 7 8 TG 2 R 28045 A W i
TR o 2 80% B #5171 2 APC (adeno-
matous polyposis coli ) 3& K DI REH I 5 AE 5% #577
A 51 B-catenin 75 1k Y 5 74812 Wnt/B-catenin
175 3 S IR A 5 RV RS I b i 1

1 Wnt/B-catenin rﬁ_%@%ﬁ/ﬂifﬁ?,\vnt SRR
R 1% 5 g 1) & LR B UAH G . Wnt IOFS BT 3222
AR E HHEL G Wt EHE W] Wnt/B-cate-
nin 38 P& 5 PE A9 WIF-1 (Wt 0] F-1) (sFRP K
R4 s DL REZS & Wt Z K5 G W) vh iR B2 R 4R
FZ kM E 1 5 A6 (LRP 5/LRP 6) fY DKK
( Dickkopfs ) & %, B iE W WIF-1"' | sFRP"™ FI
DKK" ) {200 358 % 2 A8 LA I 3R 3k 5 5 T Ak 3l
iR UAH DG . AR SO 35 FOULERAE AN [R) 45 EL e 20
Jkkrr, WIF-1 55 DKK &P 5 379 1 64k . mRNA
MR K, ST B-catenin 7K A52I |

I AR %

1.1 Mm% 45 EL I B 4R i & COLO 320,
HT-29 ¥ [ v [ 8789 55 55 ) O b oo (9904 X
DU AR H RISS E A0 itk CCD-18Co( CRL-1459)
Wy HSEE ATCC, 408 37 28 10% J6 4 1 iE /Y
DMEM,

1.2 ERELLE WA o 8 R 40 1 i R A
ML AT 5 pmol/L 14 5- A2 - 46 A W% 0E A%
(5-aza-2'-deoxycytidine , 5-aza-dC , Sigma-Aldrich ) §i%
B 72 h LA T 2 O BAb Ab 21, kb B 25 o 5 S Rl
LA ERI RNA BEAT A

1.3 RNA Hy$REX 8 R WIF-1 DKK #SERT 3¢
3t RT-PCR EEHM  AHEAREHIZ) 10° 440
JitL, ] QIAamp RNA mini kit ( Qiagen ) % B $2 B
S RNA; ff FH SuperSeript I X B AL 5 | 4 3 47 it 5%
5% ffi | TagMan universal PCR master mix ( Applied
Biosystems) , ¥ Ut Bl 45 S 2 B SCHk [ 7 ], %5 DA JE A
AT ¢ 6 RT-PCR & # A, DKK-1 ( TagMan
Gene Expression Assay) ; DKK-3 (1E [ 5[#):5'-GTA
AGT TTC CCC TCT GGC TTG-3', [ M54 :5"-AAG
CAC CAG ACT GTG AAG CCT-3', ¥4t FAM-5'-
AGG TGT TGT GCA TTT GTT CAG CTC CC-3'-TAM-

RA) ; WIF-1 (1E[8] 5[4 :5'-TCC AAA CAC CTC AAA
ATG CTA TC-3", R 1a151#):5'-GAA CCC ATC AGG
ACA CTC GC-3', %1 : FAM-5'-ACA AGC TGA GTG
CCC AGG CGG-3'-TAMRA) #1N 2 GAPDH ( 1F Ja] 5|
H1.5'-CCA CTC CTC CAC CTT TGA C-3', 514
5'-ACC CTG TTG CTG TAG CCA-3', %4l . FAM-5'-
TTG CCC TCA ACG ACC ACT TTG TC-3'-TAMRA)
8] ABL 7500 #EATHGIN , B8 254744 295 °C 10 min
H135 DRI 95 °C 15 5,60 °C 60 s, FFEE 5
3ANEEAL, BRI S S0k 8], A AL A
Y GAPDH ZIEIEH Co B LA,
1.4 DNA HIRERANFHEAL4F R PCR(MSP) #&i)
K QIAamp DNA mini kit ( Qiagen) #EHC  4fifk 55
T2 0 B 9o A0 RN IE 5 40 CCD-18Co B DNA, $43C
kO B R S R 4T DNA BEAT 8 1 I 47
MSP Faill, 51955 2 BSCHR[6,9 173518 -
LA B S 19519 . DKK-1; 5'-CGT TCG TTG
GTA GTT TTT ATT TCG A-3" (iE[]); 5-GCG ACT
ACC TTT ATA CCG CGA A-3'(FZIil) ; DKK-3: 5'-
CGG TTT TTT TTC GTT TTC GGG-3'(iE[]) ,5'-CAA
ACC GCT ACA TCT CCG CT-3' ( JZ[i]) ; WIF-1:5'-
GGG CGT TTT ATT GGG CGT AT-3'(1E[f]) ,5'-AAA
CCA ACA ATC AAC GAA C-3" (JLI) .
PR R 5 51 % . DKK-1.5'-TGT TTG
TTG GTA GTT TTT ATT TTG A-3",5'-ACC ACA ACT
ACC TTT ATA CCA CAA A-3';DKK-3.5'-TTT TGG
TTT TTT TTT GTT TTT GGG-3';5' - CCA AAC CAC
TAC ATC TCC ACT-3'; WIF-1:5'-GGG TGT TTT ATT
GGG TGT AT-3' (forward),5'-AAA CCA ACA ATC
AAC AAA AC-3'(reverse) ., FE IR N . PCR [
ZMF:94 CFAE M 12 min:94 °C7ZEHE 1 min, 1B K
45,72 C ZEH 40 s, 40 NEIRJE 72 °C E
10 min 4 CAEAF, i FIE B A S0 R I 864 42 40 i
(PBMC) 2L DNA 25 SssI F LA Bl b BES 1
FH AR AT 1 A X IR, R 2 A B 9 A R R HE 4k
]ER 0N IR S AQU DR IE| i S AQIDESE S0
=B K, 8 TANON GIS B AR 00T R 48
HEATHE T AT, TR DGR T AR e
1.5 B-catenin B Westernblot #& il B 10° 41
IEREAYRE I NI I NE-F 3 SR & S e )
BCA & e B I e ) 8 I e 38 v B s o AR
4T SDS-PAGE HLUk 5385, I 5% 4% %2 PVDF i (Im-
mobilon-P, Millipore ) I, R 5% A5 W5 ¥ 2 it £ 141



PREFHAFRE2I5 FTAF43E5F54H

TR bR e . I PR A /N B anti-B-catenin
( BD Transduction Laboratories) /N anti-Actin ( Sig-
ma) 2 5L ST A DKK-1 ,DKK-3 , WIF-1 ( Abcam)
T AR 1L B-catenin (pS33/pS37/pT41) (Cell
Signalling Technologies) , LA K B AR 1 % 16 g b 12
B L =EPTAR 1eG Rt/ 1gG (Abcam) . f#i ] ECL
Western blotting KR35 ( Pierce ) #E4T I 8 & Ver-
saDoc MP4000 ( Bio-rad) #4734,
1.6 ZEitsr#r  {f IBM SPSS version 20.0 i
frgeit b, ARHHER~T 22508, P <0.05
ZRAGIFE X,

2 % ES
2.1 AEMBE#kSH WIF-1,DKK-1,DKK-3 mRNA

385

oAl , DL IE % 4 il CCD-18Co 2 M 351 Co-
10320 1 HT-29 A3 H e A 54, K1 afLLE
H COLO320 4Rff1f%) DKK-1 1 DKK-3 mRNA 2350
SRFE(P <0.01) ;1 WIF-1 BZ8 AP &, iff HT-
29 4l ) DKK-3 Fl WIF-1 mRNA 7K1 {2 R (P
<0.01),DKK-1 B AR, 1M £ 5-aza-dC T
S, Y47 e 1l (B AR AR BT S ARG T T A

2.2 AEMAEEF WIF-1,DKK-1,DKK-3 BEhF
BEAEEREN fift FH H B4R PCR DL &
A AL 7 5 PCR #4745 I & B, CCD-18Co 1Y
WIF-1 ,DKK-1 ,DKK-3 % 3 A~5E K 3 sh 7 ¥4k F Ak
FH AR IR 25 ; COLO320 1) DKK-1 Al DKK-3 JE [ 3
AT R 3 WIF-1 4 TR B IEAIRAS ;i
HT-29 f#) DKK-3 il WIF-1 3£ [ 3 3h 74 F 5 5
HAk , DKK-1 &b FHEH AR

RIEWHE WY EFEIEFXT GAPDH A 1Y
14 DKK-1 14- DKK-3 14- WIF-1
] 1 1 C IR

1.2 5 1.2 12 B 5-aza-dC4
] 1 i 1
1.0 1.0+ 1.0
‘ED( EEd Aok
A
E 084 0.8- 0.8-
:‘.ﬂ .
8
Z 064 0.6 - 0.6
£
i)
0.4 0.4 0.4
&

0.2 - 0.2 0.2

L dk
dk
0.0 - ,0.0- 0.0-

T T T T T
CCD-18Co COLO 320 HT-29

CCD-18Co COLO 320 HT-29

CCD 18Co COLO 320 HT-29

E1

AEHEkH WIF-1 DKK-1 ,DKK-3 mRNA Fixfg s

AT F R4 5-aza-dC AL BEAY CCD-18Co 4 Ik (Frfb R 17)

DKK-1(A) .DKK-3(B) Fl WIF-1(C)mRNA 7£ COLO320 HT-29 £ il hFe ik A 7K ¥ K 25 5-aza-dC 4k B Bh 728 B350

%5 5-aza-dC T-TJ5 , CCD-18Co Y 3 NEEPMK AR (RF
FAEH FALAPIRZS ; 1 COLO320 7 F 3Lk i) DKK-
1 . DKK-3 40 a5, Jf- 9738 3 78B40 K B B4k iy
iy, FMRIEY, HT-29 = B 31k A9 DKK-3 1 WIF-1
T 5-aza-dC THiU5 , W H BT MSP 25 055 9
s TAER AR A (1 2)

2.3 A[EZHRE#F DKK-1,DKK-3 1 WIF-1 & H
KFRix fdi Fl Western Blot X} A [ 41 Jifd #k DKK-

1 . DKK-3 il WIF-1 & [ 1 Rk K347 007, BF5E
&I, CCD-18Co i DKK-1 ,DKK-3 F1 WIF-1 &
AbF 5575 L 1A K, 5-aza-dC AR 5 JC I W Blc A
COLO 320 # ik DKK-1 1 WIF-1 {55 ;5-aza-dC 4k
IS DKK-1 B 5308 WIF-1 -t WA 34 i {E 45 8% 4k
THAKAY-, DKK-3 WAL 3 w21k, 1 HT-29
) DKK-1 FikAbFi 7K F, DKK-3 Fil WIF-1 ik
W55 ,5-aza-dC AL B HEA B M (E 3) .



386 Medical Science Journal of Central South China,July 2015, Vol. 43, No. 4

DKK-1
COLO 320

DKK-3

CCD-18Co CCD-18Co COLO 320 HT-29

-+ - + -+ -+ - + -+
S - §J Wews
W ~ mww -

HT-29

WIF-1

CCD-18Co  COLO 320

HT-29

Control

> C

-+ -+ =
- T L . B3
e~ o~~~ =

B2 AREHMEkH WIF-1 DKK-1 DKK-3 EEBELHIRES

T M LR PCR, U AEHIEALHESR PCR, © +7 N 5-aza-dC

RbHRY] ;-7 R ARALHRAL, Control Sy BHPEXT I (M. DNA; B 364 A DNA) AR I8 ( PBMC ; IE# A PBMC #£HUAY DNA)

CCD-18Co  COLO320 HT-29
- + - + - +
D D o — v »  DKK-1

. —— — — - DKK-3

—— e —— e s  WIF-1

A G . A p_—. )\ o

3 AR S DKK-1 . DKK-3 1 WIF-1 & B &Ri%
7K E L+ 7N S-aza-dC AEFEAL ;- AL FEZH

2.4 B-catenin SENHT Wnt/B-catenin )5
TR LAR I N B-catenin FBEER AL /D VL KB J5
(1932 AL I . TAEAR SCHR AR T CCD-18Co
#if,COLO320 Il HT-29 4 I AR A7 7 B-catenin i i
s  H Ser33/37 A1 Thrdl Bz fk B-catenin 7K1
ATE O, $E R AEBERR LAY B-catenin HE 155, M4 S-aza-
dC THiJ=,COLO320 1 HT-29 41l B-catenin &
FEAG BEFR K B-catenin ST (K 4) .

3o i

Wnt 15 5 £ L3 % Wnt/B-catenin i % 7F
ZAEE Y e B s AR EAE
Wnt/B-catenin il }% £ 22 R 7EFFE Wit 1§ 10155
B}, Wnt 456 2 HAZ 1K frizzled (Fzd ) #1 LRP 5/LRP
6,BH I T B-catenin #{ AXIN/ APC/ GSK3/ CKl &
BURBERR AL HF M9z 20 SR AR A, R

CCD18-Co COLO320 HT-29
- + - + -+

— e Q) = D p-catenin

e Phospho-f-catenin
(Ser33/37,Thr41)

-_— o — WD —

- e D e W W Actin

B4 AEMED B-catenin FNFHEEL L -B-catenin A7k F
L+ 7N S-aza-dC AbBRAE ;-7 M ARAL LA

B-catenin 7 L J5T 1 SR A JTHE 7k A Al i A%, 1A
SRR F TCF/LEF RIERH R T, 5L 4 Wi/
B-catenin % F& [K 19 7% 5%, 4N Axin2 . Smad7 , Cendl/
CyclinD F1 Myc %5, L, GnGEF2 MW Wt #1716 K+
BYZIk , AT BEXE Wnt/ B-catenin 18 % [ JF4 6 1238
AT, P A AR I A K BRI )2
IR TEH

FE A A e skt 14 A 18 i & — PP SR DNA 7
SITCAS Y AT 38 A 3 R A R P it fE ., RS B F
PP 5 1l 5 ¢ W 38 14 2 16 W 5 98 o6 19 A % D0 A
MO AR T N — AR ST 7E 45 B R AN Bk
COLO0320 K HT-29 1, Wnt 4 i 3£ [ i mRNA %
K FERUR 3 i BE Y 34k 5 M 1 0 2 1 Rk K
HAW) 4, i1 COLO320 B DKK-1 Fil DKK-3 mRNA
A, HIL PR sh P ah F o RS R A Rs
WAHR A, 11 HT-29 H DKK-3 I WIF-1 )31k
THEM 5225, [T, COLO320 Fil HT-29 1) B-cate-
nin S A TGN BERR ALY B-catenin J /D,



PREFHAFRE2I5 FTAF43E5F54H

AHIEFT B 45 S, 3 4G B e A ek
PIFEAE Wt 035 R 4 B A 55 LA K Wt/
[B-catenin R EE L, X— BT RESS T4
B W IE B, B, B B 5T 2208 DL IS 4G A
SFRP1 FI WIF-1 3 A HH 36 Ak (%) 75 B2 o 5 B i A
R AR E & B, 76 COLO320 , HT-29 3% Fi 4>
AR 45 T R T A M Bk i, A TR] Wne 400 1) 32 Py R
SR SR KT A7 FE 25 5 0 5 1 25 W 3k 4 31 m]
PIFE4 T 8 Wnt/B-catenin i % 1) S5 % 161k, #2878
I [ T RE A BT Y 4 B R IR YT AT

SE Ak

[1] Cancer Genome Atlas Network. Comprehensive molecular
characterization of human colon and rectal cancer| ] ].
Nature ,2012,487 (7407 ) :330-337.

[2] Humphries A, Wright NA. Colonic crypt organization and
tumorigenesis[ J]. Nat Rev Cancer,2008,8(6) :415-424.

[3] Scholer-Dahirel A,Schlabach MR, Loo A, et al. Mainte-
nance of adenomatous polyposis coli (APC)-mutant colo-
rectal cancer is dependent on Wnt/beta-catenin signaling
[J]. Proc Natl Acad Sci USA, 2011, 108 (41 ):
17135-17140.

(4] E3 7k, 4. KT WIF-1 4= Wni2b # &5 &
Fle R EL[I] RS %ImE T & &,2012,28
(06) :613-615,619.

[5] ek, P h#. FRmmy P SnoN, Egr3 #= SFRP1 #9

[6]

[7]

[8]

[9]

[10]

[11]

[12]

387

Rk UANE R E ST 6 R F 4 % ,2014,19
(10) :901-905.
FANE G A KR, F. Wit 2 5 @R EtES
DKK-1 B-46 2% A RMEDI FOkiL s BRmem%
R[T]. P B2 FF % E,2015,35(05) : 1171-1173.
Ding Z,Qian YB,Zhu LX, et al. Promoter methylation and
mRNA expression of DKK-3 and WIF-1 in hepatocellular
carcinoma [ J]. World J Gastroenterol, 2009, 15 (21 ) :
2595-2601.
Schmittgen TD, Livak KJ. Analyzing real-time PCR data
by the comparative C(T) method[ J]. Nat Protoc,2008 ,3
(6):1101-1108.
Mazieres J, He B, You L, et al. Wnt inhibitory factor-1 is
silenced by promoter hypermethylation in human lung
cancer[ J]. Cancer Res,2004,64(14) :4717-4720.
Yamamoto E,Suzuki H,Takamaru H,et al. Role of DNA
methylation in the development of diffuse-type gastric
cancer| J ]. Digestion,2011,83(4) :241-249.
Voorham QJ, Janssen J, Tijssen M, et al. Promoter methy-
lation of Wnt-antagonists in polypoid and nonpolypoid
colorectal adenomas [ J ]. BMC Cancer, 2013, 13
(19) :603.
KR, K ILE . EMAFA T SFRPL A= WIF-1 &
B3 T FAEEXRGETHHE ey ESL[T]. b
K E 25 ,2014,54(33) :54-56.
(R thdt . FE)



