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RORoEFRIAHFHIA B FEEMGCS8032H 50
Wnt/B-catenin/{s 518 B #L & [F 3R 1A

L S - AR D ISR SN SR N SR R’ S N A
(TSI MR 58— B R AR, (P 421001 AR MO 9T 0,
0P T 5 4 T B 8 A S04 5, PR BT 507, 46 421001)

HE iZ L 4K 4t 7 RORo(retinoid acid receptor related orphan receptor o) 2 & & X A § &
MGC803 4 i Wnt/B-cateninfz 5 i@ 3 ¥ K FH 49 4E A . R AMTTAZ A TMGCR034m e 3g 4. R A
RT-PCR. Western blot5 %, J% 20 450 T Wnt/B-cateninfz T i@ 348 %k oF 53 L B &k, &k
FEEIRA A B ik M e-Myc 2 B B 3 F7& . MTT4 R 2=, RORoFH & XA F EMGCS803 48 it
849 3% 78 48 7) At B4R A 2R 33 (P<0.05). RT-PCR 5 Western blot4 R 2 -, RORaZ & £ 2 Wntl
mRNA L & & i K- 43+ BB 28 T 8(P<0.05), % B-catenin mRNA S & & fi K -F & £ F(P>0.05).
o5 IR 4 R 2 7, RORa® & & ZARORaS B-catenings A B 2 3% /v (P<0.05). RORoZ & &+
R T A4 A B-catenin/K - (P<0.05), ) B 7T 2% FATCF-4(T cell factor-4)%& & it 7K-F(P<0.05).
RORa &£ 8 # FilAxin. c-Myc. c-Jun mRNAL & & fi K -F(P<0.05). % bLEBBRE LR
FIreE R R 7, RORaF R L c-Mycz 3T & P o B K (P<0.05). vA LR & 9, RORaZ RIAT
i@ 1T 4% Wnt/B-cateninz 5 i@ B4 A0 X 4T K B A X R IPFIA B & 0 o3 74

X7  RORa; A B EMGCS0341ML; HE%E; Wnt/B-cateninfF S id i ; #EIE A

Overexpression of RORa Influence Target Genes of Wnt/p-catenin
Signaling Pathway in Human Gastric MGC803 Cells

Su Jian'#, Zhao Xiaohong*, Liu Fang®, Xia Hong?, Su Bo?, Zeng Xi?, Ling Hui?, Su Qi**
('Department of Pathology, the Second Affiliated Hospital, University of South China, Hengyang 421001, China;
*Cancer Research Institute, Center for Gastric Cancer Research of Hunan Province, Key Laboratory of Cancer Cellular and

Molecular Pathology of Hunan Provincial University, University of South China, Hengyang 421001, China)

Abstract  This work was aimed to investigate the effect of target genes of Wnt/B-catenin signaling pathway
in human gastric MGC803 cells by overexpression of RORa. The proliferation of MGCS803 cells was detected by
MTT. The expressions of signal molecules in Wnt/p-catenin signaling pathway were tested by RT-PCR, Western blot
and co-immunoprecipitation. Luciferase report gene assay was used to assess the promoter activity of c-Myc. MTT
showed that the proliferation of MGC803 cells with overexpression of RORa was significantly attenuated compared

with control group (P<0.05). The mRNA and protein levels of Wntl were respectively downregulation (P<0.05).
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And, the B-catenin mRNA and protein level were not significant deviation (P>0.05). Co-immunoprecipitation exhibitet
that RORa bind to B-catenin was significant increased in MGC803 cells with overexpression of RORa (P<0.05).

However, the expression of intranuclear -catenin was markedly downregulated (P<0.05). At the meantime, the
expression of TCF-4 (T cell factor-4) was downregulated in MGCS803 cells with overexpression of RORa (P<0.05).

MGCS803 cells with overexpression of RORa has the decrease of mRNA and proteins levels of target genes by Wnt/

B-catenin signaling pathway, such as Axin, c-Myc and c-Jun, and inhibit the promoter activity of c-Myc. These results

indicated that overexpression of RORa in MGC803 cells could suppress the expression of target genes by Wnt/p-catenin

signaling pathway, and then inhibit the proliferation in MGC803 cells.
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WAREA KB ASCU S T RORoE K1k Xt 5 4 48
I Wnt/B-catenin{z 5 18 i L (K 520

1 MREER*E
1.1 ApaiEF

N B FEMGC034 i H A 5256 % LR A7, £ 7E =
FIERORAM A B IEMGCS03ZH A A 26 5 g 7210,
BT 810%/M 4 M35 FRPMI 164085 7:3E 1, 37 °C,
5% COL S VAR B2 (1 55 75 56 AR A 5 . B 3L
AK R T 525 .
1.2 EZEiKF

RNA#HE B 57 £ 04 H Omega /s 7] o 180 %5 5% 4k
A& HBCA H UE & il & N Promega /A 5] 7= i -
4 Hf A% R0 B AR R O & T LR AR )
HMRAT . P-actinfifA ) [ Abcam /A 7] . B-catenin.
p-B-catenin. Wnt-1. TCF-4. Axin. c-Jun. c-Myc
Pk SECLK Ot & 77 & 7 H Santa Cruz/a m]. T
A4 miEWEN N EEEY TREAR. 5IYH
Primer Premier 5.0/ it, H BiEAE TAY TES
BRA T A R c-Myc-pGL-38 it & g R 15 3 X 5k

RORa; human gastric cancer MGC803 cells; proliferation; Wnt/B-catenin pathway; target genes

T IMFN AR BR 2 A I
1.3 MTTHNZRARIETE

B 04 K HA 40, FH0.25% 0 2 (1 #§-0.02%
EDTAH f¥ B 541 B B v, B2 T-96 1P IS 55 7R 1K,
FANFEAR 6N EAZ L. 41 BE6~8 h)m % 1
7%, P RS R 5L 150 uL RPMI 164058 4= 40 i
R, BIIAN20 uL 5 mg/mL MTTIER, 4k8:8% 5%
4 ho ZbREFR, W R FRIE, TIA150 L DMSO¥
Mo BTRIKLE=IEES10 min, {45 5978 5%
fift o TR 2 A I A AE 570 nm &b 0 5 %L A IO
FED)E - 20 HE 3 5 40 ) 2R =152 56 2H Do/ %o HR2H
Ds20) x100%
1.4 RT-PCR%#h

Ff Total RNA Kitf# H 41 ffg . RNA, AMV i 1E
PR 355 4 e DNA . 3t 3 & I PCR B 1+ 41,
BEAKFEHANR, B-catenin-F: 5-GTT GTA CCG GAG
CCC TTC AC-3', B-catenin-R: 5-TCC CAC CCT ACC
AAC CAA GT-3', /¥ 729 bp; Wntl-F: 5'-TGC
ACG CAC ACG CGC GTA CTG CAC-3', Wntl-R: 5'-
CAG GAT GGC AAG AGG GTT CAT G-3', F=# K
F£400 bp; Axin-F: 5'-CCT CAA ACA CCA CCC CAC
AG-3', Axin-R: 5-AGC CGT GTC GGA CAT GGA-
3", AWK E 254 bp; c-Myc-F: 5-CTG CTT GGA
CGG ACA GGA TG-3', c-Myc-R: 5'-CGT CTC CAC
ACA TCA GCA CAA-3', =¥ K J£323 bp; c-Jun-F:
5'-ATG CCT CCC GCA CTC TTA CT-3', c-Jun-R:
5'-CGC ACC GGT TGT TGA ACT TG-3', F* ¥ K &
292 bp; B-actin-F: 5-TCT ACA ATG AGC TGC GTG
TGG-3', B-actin-R: 5-GGA ACC GCT CAT TGC CAA
TG-3', F“¥IK 5498 bp. PCRJ B 442 94 °CTi A8
5 min; 94 °CAZ 1440 s, #FEHF Tmil k45 s, 72 °CLE
180 s, 28/ME¥A; 72 °CHEAH10 min. 5 WLAJPCR™
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YD1 % 1 B IR B LUK, PR CE Gy, 18 IE1S1000
BUZ o3 B 1A S S s K B AE, A B DA H 2R
Ep-actin?K FEAEZ tLRTR

1.5 Western blot#&;

(DB EE PR 77 LR, H e
IPBSHEE A3 K, B B R 7R E, TR
MUK INNTC BT 1) 22, O 1 37 4 e i~
FE T UKTH 130 mine  FH 314 15 1 20 i i1 s 441
I — 75 181616 min/e 47, Wiff B3 min. R
MOAE R BRI RS 2 T4 1.5 mLIEPE , vK_EiE 3142
PR 8220 min. HEPE T4 °CELHLA, 12 000 r/min,
RS0 15 min, B BiER 2% 1100 pL EPE N E T
—80 CHH. QZEERIFEEL. K5 EEFIMGC8034H
Jit P P 2 P TR AR AL A B R V4, 2 000 1/min
25010 minfC L 40 i, 7 A TiivA IPBSBE 2. T
Veam i s, LBr IS, AR PR A R A b, g0 i R AR
Buffer A=1:1.5, I Fii/4 ¥)Buffer A(fimL Buffer A
B N1 pL DTT, 5 uL100 mmol/L PMSFAI1 uLi& (4
B 400 1) 551, E VR 20 % I DU IR KB T JR 27 7R
15 s, IR 2] JG B AEVK 1.10~15 min. IO SRR
120/ F1 ¥ Buffer B, tRIEE A1, BIUK 1 min
J&, 4 °C 16 000 r/min 0230 s. Y8 Fil EHHE
O, BN B ;7R B OUTvE P R4 A% A
100 pL BB 47 () 1 ¥4 Buffer C(4EmL Buffer CIIA
1 uL DTT, 5 uL 100 mmol/L PMSF, 1 pL 2K (A7
), TEDEIR R G 2 b K R 2R 515 sha Bk
1230 min, &EFE10 minje e & 21 RE 515 s; F B0E
N4 °CES LML, 16 000 r/min 2 0210 min, 550245
Ra POk LiEE AT M El M E S 08+, &
TEEN R A BCAVENE & A K, F4E
SR A AT SDS-PAGERE X HL VK, FLIK i 6 i, &
1 h, i, 4 °CiE A, TBSTEEME, In — 4 & 1 h,
Ve, ECLAOE, X, Wi, Ex.

1.6 HREILIE

%t Seize Classic Mammalian Immunoprecipitation
TGS U AT B AR . R b 4 S TR 25,
AM-PERZLSFE, 13 000 r/min 25 -0»5 min, YA .
P HIRORHTIA A A M AR, 4 °Cit 1R, SR 54
HINNE E AGH e+ L, % 530 min, 2 000 r/min
20003 min, 352 P8I, PBSEE3 VR, M0 NTE IEHE i
2R, 1FEIPUARE AW, TN _EFEZ M, SDS-PAGE
VK, #E17 Western blot73#T .
1.7 RAREBIREER S

il % B B, A E 2 BA3x10Yem?
(1) 4 B £ & Ab N24 L Al 41 PG BE JE, R R AR
Lipofectamine 2000%% 4c-Myc-pGL-3% Jt & B 4k &
JRRINANAE . 24 hJg, FEALININ100 pLRAWR, iR
ZA30 min. BRI B OE T, B EIF20 pL,
TIN50 uLSE R EEIRY, /N OTRE] . RN BR U
WA RSB R AL, LR E 3R,
1.8 ZiEoH

5 S G HOHE SR 5 EbR fE 2 R OR, R
SPSS 134t i+ 8 3T e i+ 24 0 M, 45 3 Hh R e
K36, P<0.05 9% 5 A B M .

2 H#HR

2.1 ROReEFRIEITMGCS0ZHA1E5E A S0
MTTH I 45 B 2 7, 48 72, 96 hJ&, RORofE

FIEMGC803 2 i 14 5 8 77 (D570 B 0T R 4H F1 2% %,

PR ZH 35 B 2 BRI (P<0.05, 1), $27RRORam ik 1]

FIHIMGC803 41 i 34 5 .

2.2 RORaSFRIE X Wnt/B-catenin{z 518 I HI S
N WTRORaE 31X % Wnt/B-cateninf{g 5 iH

6 FH 9% 4 1 W 52w, SR FIRT-PCR 5 Western blot:

MWntl EB-catenin mRNA L 85 [ iR k. 45 K%K

BH, RORoR 3k 5% iR 41 15 2% # /& 21 Wnt1] mRNA

#1 RORoEFRIEST B EMGCS0340AIETE E 4 AR
Table 1 The effect of proliferation in MGC803 cells with overexpression of RORa

I 18 (h) MGC80341 R AR RORoFFIEZH
Time (h) MGC803 group Empty vector group RORa group

24 0.374+0.031 0.369+0.068 0.277+0.071

48 0.631+0.068 0.647+0.027 0.347+0.051%*"
72 1.129+0.017 1.211+0.031 0.581+0.024*"
96 1.974+0.045 2.033+0.038 0.698+0.046*"

#P<0.05, SMGC80341LL#5; "P<0.05, 548 H M2 LU
*P<0.05 vs MGC803 group; “P<0.05 vs empty vector group.
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58 A B KB R iEP<0.05, El1). {HB-catenin
mRNA 5 £ (i K F 883 % 7 (P>0.05, K2). N
7 IF SERORaAZ 75 HB-catenin4h &, #t — 5 K FH %
¥% P E KL MIROR 5 B-cateningh &, 45 5 Wo~, H
Anti-RORaFLAITIEMGC803 4 o (1) 24 fift 2 14 v, ]
I,B-cateninfF- 7E, 1 H., RORaE F 1% 2H £ %f e 2H 5
25 3 4K ZHRORa5 B-cateninZh & W & 14 J1(P<0.05,

M 1 2 3
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p-actin
Wntl

Relative Wntl mRNA level

1 2 3

K3). NIk SZROR0-5 B-catenin&h & 3 i A& 75 52 1
¥ W B-catenind® 18 & &, % W & A& 45 R B IR,
RORo i 1A 1] I 35 [ AR 1% N B-catenin ¥ £ (P<0.05,
Kl4). RORofmRKIAF I S 2= HARHTCF-4% [
Rk TR (P<0.05, E5). LA &S RE,
RORa #ik 7] F HMGCS803 41 fitl ity Wt 1 ik 7K F,
i B-catenin AN 1%, 4k~ A TCF-43K ik

(B) 1 2 3

B-actin

1.0
0.9
0.8F
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

Relative Wntl protein level

A: RT-PCREG Wnt] mRNAZKIA; B: Western blothG Il Wnt1 2 (4315, 1: MGC8034H; 2: F#fA4; 3: RORoFFRIALH . *P<0.05, 5MGC8034H

LL#; "P<0.05, 58 BARH LR

A: the expression of Wntl mRNA detected by RT-PCR; B: the expression of Wntl protein detected by Western blot. 1: MGC803 group; 2: empty vector
group; 3: RORa overexpression group. *P<0.05 vs MGC803 group; “P<0.05 vs empty vector group.
Ell RORoEFIAXTMGCS034AEWnt1RIARIF
Fig.1 The effect of RORa overexpression on the expression of Wntl in MGC803 cells

(A)
800 bp [f-catenin
500 b
P f-actin

1.4
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0.2
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Relative f-catenin mRNA level

A: RT-PCRAG M B-catenin mRNAZKIE; B: Western blotfi il B-catenin £k [ 31X

(B) 1 2 3
m B-catenin

A A A i

1.14 ¢
1.13
1.12
1.11 ¢
1.10 F
1.09
1.08 +
1.07 +
1.06
1.05

Relative B-catenin protein level

1: MGC80341; 2: Z=#H Mk 4l; 3: RORuf=m K IELL .

A: the expression of f-catenin mRNA detected by RT-PCR; B: the expression of B-catenin protein detected by Western blot. 1: MGC803 group; 2:

empty vector group; 3: RORa overexpression group.

B2 ROR0EFRIAXMGCS034HAIB-cateninziA HIF I
Fig.2 The effect of RORa overexpression on the expression of p-catenin in MGC803 cells
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Relative protein level

5000 -

O—;

IP: RORa
- | WB: B-catenin

1

®#
2 3

1: 1gG41; 2: MGC8034; 3: RORaF FKIAA . *P<0.05, 5MGC80341 L ET; *P<0.05, H1gG4LEL 4% .
1: IgG group; 2: MGC803 group; 3: RORa overexpression group. *P<0.05 vs MGC803 group; “P<0.05 vs IgG group.
B3 REHLTERMMGCS034HIROR0 5 B-cateninZh &
Fig.3 RORa bind to p-catenin in MGC803 cells detected by co-immunoprecipitation

1

2

. - ——— (i

e e

1: MGC8034; 2: RORo FKIELL . *P<0.05, 5MGCS8034 LL%s

1: MGC803 group; 2: RORa overexpression group. *P<0.05 vs MGC803 group.
El4 RORoZFRIAFTMGCS03 4% AIB-cateninFik & B HIF M
Fig.4 The effect of RORw overexpression on the content of intranuclear p-catenin in MGC803 cells

1

3

1: MGC8034; 2: 534k 41; 3: RORas FRIEHL .

1: MGC803 group; 2: empty vector group; 3: RORa overexpression group.

El5S ROReEFIAFTMGCS0348ATCF-42 HRIAMFNT
Fig.5 The effect of RORa overexpression on the expression of TCF-4 protein in MGC803 cells

2.3 ROR0EZFRIAXT Wnt/B-catenin{s S 1B SR E
RIEHIF M)

AT R IRORfR 1A J2 75 52 17 Wnt/B-catenin

5 I B AH OC B B R I 3Rk, 43 ) SR FIRT-PCR 5

Western blotf&Jll Axin. c-Myc. c-Jun mRNA 5 & [

i %615 . RT-PCRYZ 7N, RORaE %3k 70 il o] & # T
WAxin. c-Myc5 c-Jun mRNAZR 1A 7K *F(P<0.05, K
6). Western blot\ 7, RORofR #1473 7l o] BE R
Axin. c-Myc5c-Juntk F it £k K1 (P<0.05, El6).
FE7RRORo =) 2 3 1 1 il Wnt/B-catenin {5 5 3 1 1)
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A: RT-PCR5 Western blotf&Jl] Axin#1£; B: RT-PCR 5 Western blot##llc-Jun#iX; C: RT-PCR Western blotfillc-Myc#ik. 1: MGC80341; 2: ¥
A, 3: RORaF KIS . *P<0.05, HMGC8034H LLAL; *P<0.05, 578 AR LL#5 .

A: the expression of Axin detected by RT-PCR and Western blot; B: the expression of c-Jun detected by RT-PCR and Western blot; C: the expression of
c-Myec detected by RT-PCR and Western blot. 1: MGC803 group; 2: empty vector group; 3: RORa overexpression group. ¥*P<0.05 vs MGC803 group;

"P<0.05 vs empty vector group.

El6 RORo=FIEAIFIMGCS0340Wnt/B-catenin{E 5 1B HEELE E ik
Fig.6 Overexpression of RORa inhibit expression of target genes of Wnt/B-catenin signaling pathway in MGC803 cells
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5 B B 7 VE RS Me-Myc 2 3 T 1. 45 3 BoR,
RORai# R Ik A e-Myc Ja 135 1 B 2K TMGC803
M5 2= #H Ak 4(P<0.05, E7), & BHRORaH] 1 i
MGCS034H il [ c-Mye i 3 Fifi P

3 g

K& F 5T IF 52, Wnt/B-cateninfi 5 i@ 4% 7E if
BMRESRBER P REHEZEM, "TRRN
25 W) TUYE 9T I 98 R 5 2 — V. Wnt/B-catenin
5 5 W B 40 M A Wty B 52 fKFrizzled. g
5T N HIB-catenin LA f& T Vi 1 B 5k R 4H g, HC b
B-cateninitt & < HEAE A 24 JfL b Wntd i isf, Wt
5 Frizzled45 &, #i& dishevelled(Dsh/Dvl) £ [
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1: MGC80341; 2: S #i4AH; 3: RORoF RILL . *P<0.05, 5MGCS034 LLAL; P<0.05, 5 A # k41 L4
1: MGC803 group; 2: empty vector group; 3: RORa overexpression group. *P<0.05 vs MGC803 group; “P<0.05 vs empty vector group.
El7 RORuZFTIEFTMGC80340Hc-Myc/a 5hF & M HI NG
Fig.7 The effect of RORa overexpression on the activity of c-Myc promotor in MGC803 cells

Ji, B GSK3B(glycogen synthase kinase-3[)/
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mRNA 5 & [H it 7K1 T6 B 2 52 0, A 2% JETVE 45
HAIE B, RORafE # 1A 7] 4 JNRORa 5 B-catenin4h
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