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[Abstract] Objective To explore the role of the DACT2 gene in the occurrence and development of renal cell carcinoma
(RCC). Methods The samples of RCC tissues and corresponding tumor-adjacent tissues after radical operation and normal kidney
tissues were collected. The methylation specific PCR (MSP) and real time fluorescence reverse transcriptase-PCR (RT-PCR) meth-
ods were adopted to detect the methylation status and mRNA expression of DACT2. The streptavidin-peroxidase (SP) method la-
beled by immunohistochemistry peroxidase was used to examine the expression of B-catenin protein. Then the relationship between
DACT2 gene methylation status and mRNA expression with the clinicopathologic characteristics was analyzed. The relationship be-
tween DACT2 gene methylation with mRNA and B-catenin expression was analysed,as well. Results The DACT2 mRNA relative
expression level in RCC tissues was 0. 42740, 025, which was significantly lower than (0. 801=+0.047) in tumor-adjacent tissues
and (0.872+0.022) in normal tissue, the positive rate of DACT2 gene methylation in RCC tissues was 45. 76 % , which was signifi-
cantly higher than 6. 78% in tumor-adjacent tissues and 5. 08% in normal tissues,the difference was statistically significant (P<C
0. 05) ,while the difference between tumor-adjacent tissues and normal tissues had no statistical significance (P> 0. 05). The
DACT2 gene mRNA expression level in RCC tissues and promoter area methylation occurrence rate had no obvious correlation with
the clinical data such as patients age.gender, tumor size,clinical stage and Fuhrman grade (P>>0. 05). The DACT2 gene mRNA rel-
ative level in the methylation group was lower than that in the non-methylation group.the difference was statistically significant
(P<C0.05). The expression rate of B-catenin protein in cytoplasma in RCC tissues was higher than that in the tumor-adjacent tissues
and normal tissues, the difference was statistically significant (P<C0. 05) ,moreover,DACT2 gen methylation had a positive correla-
tion with B-catenin protein expression (r=0. 324, P=0.012). Conclusion The decrease of DACT2 gene promoter area methylation
and mRNA relative expression level may participate in the RCC occurrence, but has no relationship with RCC clinical progression.
Methylation occurred in DACT2 gene promoter area may be one of reasons causing mRNA relative expression decrase. DACT2 gene
methylation occurrence in RCC tissue might be related to the high expression of g-catenin.
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*1 RT-PCR & MSP 5| ¥ 3 & & RZ & 14
He A GIE7/ )52 B BECC) KB (bp)
RT-PCR
DACT?2 37 :5'- GGC CGA CCT AGT GTC TCT TTT C -3’ 57 248
FUE:5- TTT GGG TGT TTG TGT ATG CTG A -3’
GADPH ¥ :5"- GAC CAC AGT CCA TGC CAT CAC -3’ 57 458
T¥#:5'- GTC CAC CAC CCT GTT GCT GTA -3’
MSP
Methylation F¥#.5"- GAT TTT AGT TTA TTT TGG CGT TTG C-3' 55 140

Ti#:5'- CAC ATC TCC CGA ACA AAA TCC CG -3’
Unmethylation F¥#:5'- TAG ATT TTA GTT TAT TTT GGT GAT TTG T -3’ 59 142
Tif#:5'- TCC ACA TCT CCC AAA CAA AAT CCC A -3’

RNA 5 DNA, ji J] 52 i %¢ 3t & fit PCR (RT-PCR) # il
DACT2 [ mRNA [ A1 % 2% 3% K . 9 B A 8 Ak e 55
PCR(MSP)Fi R X DACT2 H K 5 3+ B AR & H#H TR 5.
W AN A5 3E 38 1F 4 17 25 1 2Lk DACT2 45 mRNA A %¢
FkAKT R )G 8 F X H AR S 5 IR R SR Z [ 6 R 5
45 G g% R AL A O R I K AE R LR IR SR IOE AR
P FRIB NGO, I BEAT AL GE 322 40 01 LAtk — 2548 78 RCC 19 &
WML R RCC ] % 3 270 5 TS 1 50 7 $2 416 7 17 3
WA

1 #RE5HE

1.1 — ¥Rt e 2014 4F 8 A 2 2015 4F 8 A Ak Wb JR b
B 59 Fil4E BE B E B ARIA AR S AR A R 5 A R 2
RCC, H 5 36 ], % 23 i ; 4E % 24~82 %, AL 4FE Iy 61
% R BT AR AL Z 0 AT s R 1997 AR TAEH L (WHO)
#E#7 Fuhrman 43 9% « = 404k 34 1), v 4346 18 1] Ak 4346 7 4415
e HE 2002 4F 3¢ [ b8 D9 Bk G <5 (ATCO) - AR HE 43 - 1 1
A2 0, 39 14 ), -+ IV 31 3 6], 451 B8 3 R a3 BUm 4 4L
S HS B AL 2 e b)) 5 IEW HLURA 3 4.

1.2 EFZEMUS5EN FABK(LBETLAYRED.
TRNzol (R AR A AL B4 A BR 2 7)) L B4 DNA(cDNA) 28 — i
& RO S CRAR A LB A FR A R)D CDNA W 67 B2 6 5% 1k
I CRAR A AL B4 BRA 71D MSP 3 # (R AR A (b BR3
HRRAED AR FEA 2 45 R 2 ") . RT-PCR 514 (4t
AR IEE) MSP 514 (1 4 T4 Y 24 w) | B-catenin
RS IR AL SR E WA A RAFD R P
20 Ak ik 70 £ (58 Y Biotin 85 % 00 (1 E-HAR i Sk W i E &
Y (SP-HRP) e AUk & b h e & A AR A

R .
1.3 ik
1.3.1 RT-PCR#ill DACT2 mRNA fy ik rA UG &

4% TRIzol i 7 356 B 45 32 B i RNA, IF 2 M= 56 2 i &
(cDNA 55— & B R & UL 43 /9 EelmAE % RNA 5%
SEAL cDNA R T — 80 C vk 4 . = Wl IR H il ¢ It & i
(GAPDEDAE Ry N 2 B8 514 F iR KR E 3% 1, K PCR =4
AT 2 B BRI B Tk 5 SR F Gelwork22 1D % f4 , %it e 3k 18]
& DACT2 1) B #4722 &=, L DACT2 £ i % &
(A fHY5 GAPDH 44 19 A {619 I 1F 2 DACT2 & B i A
xR,

1.3.2 MSP &l DACT2 JE 3 (9 B LR B/ & 07 #il 42
PR HUR A S S A W A4 3 DNA, 28 DNA
A R 5 A R 6 U A S A B IR L I R A R Ak
J& s DNA i) C A4S U, i3 19 CpG 5 kA B kb g,

g K A X Pl AR L AR R I I B A R 4 PR 3 Ak Al B 3R 4R
I K12 3 R R T R 2 AL . ARSI P 8 JGR JOR
W L. PRETEHIZE 200 Byt e B R I FL Uk L P S L Dk AR K
BG4 M1 R GE b 47 B % 43 A . MSP BH 1 %ot BB R A £t e 41 R
I3k B 41 A DNAL 28 CpG 5L 7% 5% il Ab ¥ )5 3817 PCR, B4
Xof B TR AL ZE K B DNA B4R 34T PCR.,
1.3.3 G 42Uk 2 K B-catenin 1Y £ 3k
FHE RSP . 4 pm ZLZUY) R H BB %K L 300 2o Sl Ak A
B IR E 20 minspH 8.0 £ %Y £ 2 (EDTA) & JE 8 5t
JFAEE 2 min, ZE18 K BE ¥ TR L 22 v (PBS) R 3 5 min, 2
WK R I g 25 BR He SP A ) & U0 B B R AT . R e R ik
(DAB) €8, SR AKE & Yo 8 HUBE JE SRR L 2R E W]
PER BB R B P LS. B PBSAUE BN E AR, ©
0 BE A A B X R A A R s A

1.4 Siib2eib® SR SPSS16. 0 88t 5k 4 ok 17 4831 4 ¥
THECRORE LB B 4 SRR LR BBOR A o R s T Y
BHDL Tdes % W REA JB] R FA M ST BE R ¢ B0 B ¢ K 5
ZREAR JA] L 38R 7 2% 4 M P AR R IR) AR DG 4 BT R H
Spearman ZE g0 AH 43T s L P<C0. 05 HE R H G258 L,

2 & ®

2.1 RCC o DACT2 mRNA ik Kl 59 ] RCC 41471 % A
N3 55 B IE #4240 DACT2 mRNA £k 8L, WE 1,
DACT2 mRNA 7£ RCC #1455 F 1E & 241 41 b (¥ 4 4f 2% 35 7K °F
A3k 0.42740. 025.0. 80140. 0470, 872+0. 022, RCC 4]
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mRNA 335 5 85 1 I R 53399 5 g 1) 240 200 10 AR i AR i
PR3 iR R /NS B TG AE 56 M (P>>0. 05) , LR 2,

B-catenin 3%

1 EER RCCHELEH Bcatenin EARRE
ML FLE R (IHCX200)

2.2 RCC 1 DACTZ #[H H SR & DACT2 % P 7E 4
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He BRIy 45, 76 % (27/59),6. 78 % (4/59),5. 08% (3/59),
RCC 212 DACT2 J R Ak PR 4 53 W] S g F 9 5 21 41
IEH AL (P<C0.05), J#55H L E# 440 DACT2 JEH H
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(E D, 78 RCC A LUl B Rk %Ry 77. 97 % (46/59) ,
W TS 15.25%(9/59) JRIE R 4141 11. 8626 (7/59) , £ 5%
A Gt L (P<C0.05)  #—2 40 #r DACT2 B K HT B AL 4R
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RCC 4 4, H B-catenin 3 ik F 4 92, 59% (25/27). %
Spearman S AR 36 43 A . & 5 W] B EAH K (r=0.324, P=
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x4 BEALAH DACT2 EERBREN S B-catenin

WRBENLR (n) BARLHER
It R %5 B} n DACT2 mRNA {3k ¢/F P DACT2 B PH H 51k
() 0.727  0.470 freatenin N - it
=60 29 0.42940.025 T 25 21 16
<60 30 0.425-+0.024 N ) 1 13
51 0.283 0.778 e 27 39 59
LE] 38 0.42840.025
k'Y 21 0.42640.023
R 1 7% Cem) —1.096  0.278 3w
=7 12 0.420+0. 021 S SR 2 T AR AN SN ER 2 A0 R R AL R AR R L (R s g
<7 17 0.420+0.025 MR PR KCOF 6 2 T 36 0 24 K VA 0 il S L g 5 8 2
I 53 —0.386 0.736 K R AMET & AR . DRI A b R B
Ll 6 042720023 i o BN SSHEIN AL BFJE 109 R WA A 1939 447 BF 52 42
o ToOLERERNE TR R, RW IS DNA 5
R o oo ' R A G PR 4 1 5 1 1 3 A 8 3842 5 S0 B L O
I 18 042320, 024 25 00 B 0 3 0 3%k - DNA BT T M 0 1 P 3 1 s
W 7 042140, 030 i AL PR A 2 RNA T U004 % . F AR %41

=3 RCC HAH DACT2 BEAREEBEIRRK

RERENXER (1)
— BE B RSB Eﬁ%@ﬁﬁ y P
(n=59) (n=27) (n=32)
AR () 0.441  0.506
=60 29 12 17
<60 30 15 15
P53 0.111  0.739
L 38 18 20
e 21 9 12
i B 43 349 0.556  0.456
1.1 56 25 31
I v 3 2 1
Jib 988 B A% Cem) 0.959  0.327
=7 12 7 5
<7 47 20 27
Fuhrman 431 0.059  0.971
.1 34 16 18
I 18 8 10
I\ 7 3 4

2.3 RCCHH P DACT2 B [H B AL & B 5 mRNA A7 X
FEKFMRFR 59 FlEHE RCC AL H 3 b5 DACT2 %
B Y mRNA FH X2 35 7K - (0. 405 0. 014) B AL T 4E 1 Sk 4k
#(0.44510.015), 22 5 A1 GL i % & X (1 = — 10. 868, P =
0.000),
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2 0 24 IR 25 3K B 23K 7R B R P Al I B RS B R R

A DNA LAV AN B B 0 2 fc % WL P Al oG R B LA
PATE RGN AR R L E F AR Rk E A KR
kAR E AR 3009 B R S Bl XS R R e A I
WZ—. M HEE s 7 XM CpG B R ER R & 5%
0 9 35 TR 3 1k 0 BRI 9 3 T R ) TG O ) 2R K R 4 L 40 i
R R A S BN N LD . EANC A MR LR
1S5 B AR AT — R 02 Wi I 19 A F AR e Y . RIRSA
WHFE R I ARSI 24 T 25 S AL 25 1) )5 BB 05 B0 28 — o T fib 88 1Y
S B A AT O . XOCRBIIE L R 3 F X CpG 5 19 5 % B
AR S 5 PR s 1) R AR O 4 T AR I 2 BRI YT
B CpG By 1952 H LIRS B A 87 e i i Bt

DACT2 H i F ALYtk 6427, JTAFR . R EZHRE
B DACT2 B PR7E i il 98 8 8 0K i 2 2L Sk IR AR o
SV ZEAE R FRE T O, W DACT2 &M 8 3+ X 7
EREABZES EFRBRASRELEEEBNELZREZ
=0, ARBFS AR R WL 59 B RCC B Y 3 A A [ 41 4
t, L RCC 4181 DACT2 K 3 8 F X B B4k i & A & 1]
W T S A M IE R E 48, W&, RCC 41 4
DACT2 3P mRNA ) HH X 22 35 K SR 98 55 4L 2UR IE % B
HA, H—H R R, L& F 3N RCC 41214 DACT2
P mRNA [ X 3K AKCOPARF R & AR B AL i) RCC 414,
PE— 2B BFIT A B, 78 RCC 21 DACT2 % 7 1) = FF 3 1k 3R
55 B-catenin & [ 7 41 M5 Hh Y i 65K B R OEAHOG . Hh Bk
Wr DACT?2 ®] fig i f-catenin EAEH , -catenin iR EES
420 b 1 988 A T 1) R R R 22—

25 TR ARBEIT oR DACT2 2 H 8 3 F X 5 % 31k
RS B DACT2 EH M RE TR, A - # M EEHS RCC
B RAEA X 0 = K45 RCC R I IR 3 & oKk W91 B A8 %,
EF NN LU — DB 457 L WA ZG ) CR 55 2901 T



FREZ 201757 A% 46 5% 21

(2] WRIRAR, AR MES , 224 S8 R i <0 E 98 19 WF o ik
JE[I/CD]. w4 Jifi #8593 2% &5 (HL iR . 2015, 8(6) : 97-
100.

(3] JHIH . FHOC#R AR B 45, B 45 85 3% X0 I Wi K B0 P T 0L
i AR K S [T, WiV BS 2%, 2010, 32(5) 1 685-687.

[4] Smith R.Is VEGF a potential therapeutic target in asth-
ma? [ J]. Pneumologia,2014,63(4):194,197-199.

(5] AFME. Rk, K. ME R EERKKEFRHEZEK 25
I i R 70 A R 3 T O UL A B 3 i 6 R SR LT . o
ML 5 A0 75,2010, 19(4) : 321-326.

[6] Luo X, Hong H, Tang J. et al. Increased expression of
miR-146a in children with allergic rhinitis after allergen-
specific immunotherapy [ J]. Allergy Asthma Immunol
Res,2016,8(2) :132-140.

[7] Dong LH,Li L,Song Y,et al. TRAF6-mediated SM22q«
K21 ubiquitination promotes G6PD activation and NAD-
PH production, contributing to GSH homeostasis and
VSMC survival in vitro and in vivo[]]. Circ Res, 2015,
117(8) :684-694.

[8] Riba M,Garcia Manteiga JM, Bosnjak B, et al. Revealing the
acute asthma ignorome; characterization and validation of un-
investigated gene networks[ ] ]. Sci Rep,2016,6:24647.

[9] Qiu H, Huang F. Xiao H, et al. TRIM22 inhibits the
TRAF6-stimulated NF-kappaB pathway by targeting
TAB2 for degradation[ ] ]. Virol Sin, 2013, 28 (4):209-
215.

[10] Zhu T, Wang DX, Zhang W, et al. Andrographolide pro-
tects against LLPS-induced acute lung injury by inactiva-
tion of NF-¢B[J]. PLos One,2013,8(2) :e56407.

[11] Huang CQ,Li W, Wu B, et al. Pheretima aspergillum de-
coction suppresses inflammation and relieves asthma in a
mouse model of bronchial asthma by NF-kB inhibition
[J].J Ethnopharmacol,2016,189;22-30.

2901

[12] Zha W], Su M, Huang M, et al. Administration of pig-
ment epithelium-derived factor inhibits airway inflamma-
tion and remodeling in chronic OVA-induced mice via
VEGF suppression[ J]. Allergy Asthma Immunol Res,
2016,8(2):161-169.

[13] Gannon SC,Cantley MD, Haynes DR, et al. Azithromycin
suppresses human osteoclast formation and activity in
vitro[ J]. J Cell Physiol,2013,228(5):1098-1107.

[14] Wan YF, Huang ZH, Jing K, et al. Azithromycin attenu-
ates pulmonary inflammation and emphysema in smoking-
induced COPD model in rats[J]. Respir Care, 2015, 60
(1):128-134.

[15] Zhao L, Wu J,Zhang X,et al. The effect of Shenmai injec-
tion on the proliferation of rat airway smooth muscle cells
in asthma and underlying mechanism[J]. BMC Comple-
ment Altern Med,2013,13:221.

L16] FBUHARA . SR . 4% T 3% . 4. P9 B2 A f s S M R 1L 8 Y
B AR F R RS  E R R[], 8
fREE2E 4% ,2010,20(21) :3205-3209.

C17] 5% 80, SR00MS. BT &7 25 28 X0 82 mi KRR A3 5198 1Y %2 i
). 2 BEF e a3 ,2013,30(5) : 364-367.

(18] F5LLr, 58 3¢, # 6 . TLR4/NF-«B X B i K B < iE
T LA B g L U T s [ E AR E K
2011,21(25):3110-3115.

[19] SPE&E. M #AH KL TLRA/NF-«B {5 5@ % T %W COPD
KB ARAE R PLEI ST [J]. PB4, 2016,45(12) :1612-
1615.

[20] Bruneau S.Datta D,Flaxenburg JA,et al. TRAF6 inhibits
proangiogenic signals in endothelial cells and regulates the
expression of vascular endothelial growth factor[J]. Bio-
chem Biophys Res Commun,2012,419(1) :66-71.

(Wi H 3 :2017-02-05 &8l H 3§ :2017-04-10)

(4% 2897 TD)

Yo RCC 4 i & o DACT2 Jk [N 32 3k iy 1k 2 1% B Sz RCC 2
J A AR B » DU — 22 R DACT2 R 55 RCC R4
RIER KA O RCC Ry A AL 32 46 R AR BB K4 . A
i,y RCC i 2 W 567 SR A — DT BE M A ) A AR i

& % Lk

[1] Baylin SB,Ohm JE. Epigenetic gene silencing in cancer - a
mechanism for early oncogenic pathway addiction? [J].
Nat Rev Cancer,2006,6(2):107-116.

[2] Jones PA,Baylin SB. The fundamental role of epigenetic
events in cancer| J ]. Nat Rev Genet,2002,3(6) :415-428.

[3] Jones PA,Takai D. The role of DNA methylation in mamma-
lian epigenetics[ J]. Science,2001,293(5532) :1068-1070.

[4] Cooney CA,Dave AA, Wolff GL.. Maternal methyl sup-
plements in mice affect epigenetic variation and DNA
methylation of offspring[J]. ] Nutr,2002,132(8 Suppl) :
S2393-2400.

[5] 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.

[6] Wang S,Dong Y,Zhang Y.,et al. DACT2 is a functional
tumor suppressor through inhibiting Wnt/B-catenin path-
way and associated with poor survival in colon cancer[]J].
Oncogene,2015,34(20) :2575-2585.

[7] Zhao Z., Herman JG, Brock MV, et al. Methylation of
DACT?2 promotes papillary thyroid cancer metastasis by
activating Wnt signaling [ J ]. PLoS One, 2014, 9 (11):
el12336.

[8] YuY,Yan W,Liu X,et al. DACT2 is frequently methyla-
ted in human gastric cancer and methylation of DACT?2
activated Wnt signaling[J]. Am J Cancer Res,2014,4(6) :
710-724.

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

fcfa B :2017-02-25 &8 H 81 :2017-04-30)



