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HE . BY ®iBnhaas b ZELmR —A3 (MAGE-A3) # &k BALR I 34 B F Kappa B
(NF-kB) 25 @RMX KER T ERENP R, Fik RBANSHRRE, WEZREREEE 120 4],
Bt K HEF PCR (qRT-PCR ) F» Western blot i 5 B 28 22 F MAGE—A3 mRNA Fo & & 09 38 T 4L 5
ELISA A& B R JB 41 22 F NF— k BAZ 5 @340 % K22 B F AP /B3R H F o (TNF-a ) & A& 18 (IL-
18 ) 89 %8 TAL; 5 AT MAGE—-A3 [adk Ffe g B T2 5 8 Wa) IWBAREBZNE S MFHXF;
WA IE Sa R B T24, KTk RNA (siRNA ) SR MAGE—A3 #9515 J&, #0 NF—k B P65 B ALKk
FEAE TNF—a A2 -1 #RX T, ER BREBEALZ T MAGE-A3 mRNA, &9 & £ &R Fokik
RPFZHTFEFBRAELR, £2FA%ITFEEL (P <0.01); MAGE-A3 FaEF B B EMHBURT X ERTFLE
5 -l R AR A, mE kRSB 2 EA X ; iIRNA $UR MAGE-A3 #9 %1k )5, NF—k B p65 #Eiit
KTFHE TNF—a Fo IL-10 6 FARFHHEK, ZFALTFEL (3 P<0.01), £i& MAGE-A3 Thtidit
NF— k B 45 5 18 35 9R 45 5 e 2m e, K R IR A, ATt IR JR 09 K A K .
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Expression of MAGE-A3 in bladder carcinoma and regulatory
role in NF-kB Signaling pathway-related
inflammatory factors*

Gao-feng Zhou', Zhi-hong Huang’, lei Lu', Wei Xiang', Ying Sui',
Jin-yan Zhu', Jing-dong Yuan', Chuan-hua Zhang', Wei Wu'
(1. Department of Urology; 2. Department of Hematology, the First Hospital of Wuhan City,
Wuhan, Hubei 430022, China)

Abstract: Objective To investigate the expression of melanoma-associated antigen-A3 (MAGE-A3) in
bladder carcinoma and its regulatory effect on the expression of Nuclear Factor kappa B (NF-«B) signaling pathway
related inflammatory factors. Methods Totally 120 cases of bladder cancer were involved in this study based on
inclusion and exclusion criteria. RT-qPCR and Western blot were used to detect the expression of MAGE-A3 in
bladder cancer tissues. ELISA assay was performed to detect the expression of NF-kB signaling related factors such
as tumor necrosis factor alpha (TNF-a) and interleukin 1p (IL-1f). Association between MAGE-A3 positive rate or
inflammatory factor content and age, sex, tumor type and tumor staging were determined. MAGE-A3 was knocked

down by small interfering RNA (siRNA) in bladder cancer cell line T24. Results Expression of MAGE-A3 and
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inflammatory factor in bladder cancer tissues was significantly higher than that in normal bladder tissues (P < 0.01).

The positive rate of MAGE-A3 and the content of inflammatory factors in tumor tissue were not correlated with

general clinical data while positively associated with the stage of bladder cancer. SIRNA knockdown of MAGE-A3

induced significant reduction of NF-kB p65 phosphorylation levels and TNF-a and IL-1f expression levels (P < 0.01).

Conclusion MAGE-A3 regulates the inflammatory response and promote the development of bladder cancerthrough

NF-«B signaling pathway.

Keywords: bladder cancer; MAGE-A3; NF-kB signaling pathway; p65 phosphorylation; inflammatory factor

5 IO IR i R e 5 DL R e 2 — , O AR
JEFRMIRFR GRS 2 0 e WFFERI ™, W B RS
YURER 5 D i & A R R OIAROG , JRE A0 S
3 WA AR DR~ ] Al e e PR 5 A Ak, T R
MM A . AT A AT . BRE R DT
J5 A3 ( melanoma—associated antigen—A3, MAGE-A3 )
SR BAT WA R VE A R DU, STk
i MAGE-A3 5 Z2Figg iR/ | Il R 5340 B 52 ke
B TEASE, $278 MAGE-A3 i A B 5 1 i
Jed 1) 2t % J B #% K kappa B( nuclear factor kappa B,
NF-« B) J&40 5 JNE S e B g oL ot . A B
FELABE WL B T TEXT S, R MAGE-A3 J2 17l
b NF—« B {5538 IR e 40 i ) R JE PR 5, ik
M2 S5EMRR R . KE, HIBEIEm R ER YT i
PEHIBARAE

1 #AREFE

&
P 2013 4F 6 F 1 H 2016 4% 5 J 31 HZERIL
T8 — B2 B b RN S W sl W e 32 167 1 I e
TR 120 0, BOR TP IR B R AL (RS e )
FE R BEEH L (IR IR % >3 em IEH B HEZH
SUWENRTIRAL ), WP BB e HZE 51 25 A AL
Ay A R R I F 2 Z S R E 1 . FARVIBRAVA
LU HVE TWAT, JFE A -80°CUKFIR R IRAT
PAFRUE : OBRAICH AL EPEMRR L @AHT
ARZHAST BT RT3 OWRVRYI A Fili BILAG A
Wz WS ; @IRIRPORAIBE VTR e . HERR R
e - OFIFE RO AT TARE ; QFIF
—FhEJLFT A B PR+ O HAT B D AERL G
ANBEFERI AR LR . 5 U 5 DRI,
1.2 EZEMNEFFKF
s2OBE e Ot E B PCR (real—time fluorescence
quantitative PCR, qRT-PCR ) A% ( 22 [E Thermo Fisher 2>
), L IKAX ( 3&[E Bio-Rad 23] ), HUFEAL (35 Bio-

1.1

Rad A A] ), BERAURAL ( 55 Bio-Rad A ] ), ¥
i PCR 1Y ( 3¢ [ Bio-Rad A A ), KFHEK (1]
T DRI TE A R A F ), mE.odl (72
Eppendorf 22 F] ), FEFR{Y ( 5&[E BioTek A7) ), RPMI
1640 5555 ( £ H Gibeo A F] ), 41T ( Liad)
Biological Industries 4NEl ), Trizol (35 H Invitrogen N
A ), Wi SR & (52 Thermo Fisher A ] ), #¢
e ik & (5 QIAGEN A F] ), 42K
R & (Rl YR R AR A ), anti-
MAGE-A3. anti-p65 M anti—p—p65 ( & Abcam 2>
A ), HRP bR =4t (bt 2 &M EMHE AR IR A
) ), Bk (Electrochemiluminescence, ECL )
( Z£[# Thermo Fisher 2] ), M IRIEN T o (tumor
necrosis factor alpha, TNF- a YHIENZE 1 B (interleukin
1B, 1L-1B )ELISA iflfl & ( 5[ Abcam 2AH] ), Irfy
1 (AEmos G REREERBHE IR A R A A ).

1.3 FHik

1.3.1 qRT-PCR # #] MAGE—A3 mRNA #) % iA
K-F  FF Ensemble A1) X MAGE-A3 FlIAE 5L A
GAPDH Y4731, % Primer Premier 5.0 #4151t
191, FEFIIR , MAGE-A3 5[4 1E[] 5'-GTCGTCGG
AAATTGGCAGTAT-3', Szl 5'-TGGGGTCCACTTCCA
TCAG-3'; GAPDH 5% : 1IE[1] 5'-GGAGCGAGATCCCT
CCAAAAT-3', JZ1f] 5'-GGCTGTTGTCATACTTCTCATG
G-3". Trizol B4R BB eI 41 2LURNE 7 41210 5L RNA,
& Ji DNA ( DNase ) AbPRZERR DNA J&, @ik
TR & U] R RNA 5% 588 cDNA. DL eDNA S
Bz, MAGE-A3 Fl GAPDH %55 1 ¥)i#17 qRT-PCR.
FVARZUTT ¢ ddH,0 8.9 w1, IERIATIHI4 0.8 w1,
SYBR Green 12.5 w1, ¢cDNA 2 pul, it 25 wlo * H
PG AT 9 SO . SO SR AN 2 95 C AR T
10 min, 95°C7EME 15 s, 57°CiB Kk 30s, 3t 40 AMEFR,
LA GAPDH LK NS, AR H AL D5 (A v 3
ST A o <

132 Western blot # MAGE—A3 & & %9 & A KT
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R BREE 2 Ak

5 28 &

P p65 BRERALKF  FEIZ 50 mg HEUIF AT 1
MR EE 2% #P¥ ( phosphate buffered saline, PBS ), ffiff]
B AR LL SRR S BT AR B RIPA buffer 22
YL, 4°C, 12 000 r/min B0 EE RIS AEH, #%
WL B « Sx T hEmMREN (sodium dodecyl
sulfate, SDS ) loading buffe=4 : 1 RG99 CHeEm
5 min, EFUKERRRESRENE RIAT HEFT AR
HLUK R S DI 2 e % < =R 454, fa)E
30 VIR, 5% BSA EilE ] 1 h, —PiE ks
1 h, BERRERZE I — iR (phosphate buffered saline—
tween, PBST ) ¥ 3 ¥, HHYK 5 min, _PL=ERIFE
30 min, PBST #EE 3 UK, 5K 5 mine ECL ALk
T 7 ROCR AR BG4 TR 43 #r

1.3.3  ELISA # i J5 Bt R 40 22 v JE % J B 20 22
TNF-o A2 IL-18 #9 &%  HOE & B b 41 2L
IEHBEEHZ, AL 4 PBS 213K, 4°C, 5000 1/
min E0RRR . IMAGE R PBS HEDIE, UK L&
FRALAR AN, FRR O I E T K B
HEELISA 20500 & vl W1 15 00 BV A0 BRIEATH A - DFR
HEmh R RE ; Qe - roliscE s B AL (= B
PITARTAE it S AR i), AR & AL BRERAE 5 R A
anfLAHIE ) FIRFIUARESAL 5 QINEEFRITIR, 37CIRAR
I 30 min ; DECPYEIRIR, VRBRASRAL S K, RRK
1 min ; @QMUEY, 37°CIRFEIFE 30 min ; OUEHRS I
REAL 5 K, B 1 min 3 @I 6 5 @& ki
ZAER 5 QWE « LAAS LA, FHEEARALEAR Y
PR NMENOLE (ODfH), 2 filbriEthZitA
FEfLH TNF- o FTIL-1B WY FHE .

134 mpadsds  BMUmANI R T24 5 T2 ER
BE 3=k B ( American type culture collection, ATCC )
HZE, DI 10% JR4-M3E (fetal bovine serum, FBS )
1% - #EFE R B RPMI 1640 353, BT 37°C, 5%
AR CO, FMRANRIE R TR A Thi s B R

1.3.5 /I FHH RNA (small interfering RNA, siRNA )
M MAGE-A3 89 & i5 K F I & MAGE-A3
siRNA, FRHNBHEAE ( Lipofectamine ™2000) ( AR fE
P Lipo ™ 2000 ) F Uil RIS T 0. Tl 1 K, ¥
T24 JfEEFD T 6 ALAT, 20 1x10° 4 /4L, RlA
25 80%., LY HI A G A S MIFR TR (L
T FR Opti-MEM ), HARFE Y LB « O B
Y3k 7 Lipo ™ 2000 : HUIE &t Lipo ™ 2000 F1 250 w1
Opti—-MEM &%), ZiRIFH 5 min ; QR B siRNA : HL

250 w1 Opti-MEM FI siRNA, &%) ; @FBJ5 Y Lipo ™
2000 S5FREE Y siRNA 1A, RIOMOEA RS,
ZFIRMEE 10 min LAE AL siRNA-Lipo ™ 2000 &5 ;
@44 siRNA-Lipo ™ 2000 1R A HOETHR SR,
BRSL, HZIRA)  ®37CHF R4 ~ 6 h )5, BZEIH
RiFRdt | Wi A A KR SR ARSEIE 5% 48 h
14 Sit=EFH*E

Bl R SPSS 19.0 Geitdrit, %R
P+ b2 (xxs) FOR, HWBCRHT 5, 11403
B (%) Fom, BRI X/, P <0.05 2%
SAGFE L

2 #R
2.1 [ERUEALA S EK MAGE-A3 mRNA fiEH

RRIERFHFRIETWL

B Db g 2L 405 T s 4122 MAGE-A3 mRNA |
AR RIER FRFRIEAKCF L, 25 A5 E X
( MAGE-A3 mRNA :1 =6.664, P =0.000; MAGE-A3 & [ :
t =5.877, P=0.000 ; TNF-a : t =27.09, P =0.000 ; IL-
1B :t=37.45, P=0.000), [B%MiEd2+H MAGE-A3
mRNA | 8 ISR B & s TIE R B2y, W
1A 1.

2.2 MAGE-A3 HMEEREREFSEMES

120 9 & & o MAGE FH 1 56 #1, FH ¥ % h
46.7%. MMM BN, MAGE-A3 BHH: R AR
s R A1 2 9RE R 1 i S — I R R G
X%, M5 e I IEA DG, Wk 2, 3.

2.3 BB MAGE-A3 3t NF-« B P65 RBEER 1L B
iE B FRIZ R # M

siRNA @8 MAGE-A3 [ FiE 500k (UL 2A),
SIMAGE-A3 41 5 siCul 4 b4, 2R A LGB X
(siMAGE-A3 mRNA : ¢ =14.270, P =0.000 ; p—p65 :

x1 BEREAKMEEBEREANPRERFHRETN
(ng/L, X%s)
215 TNF- o IL-18
IEH e 89.1+12.6 84.2+15.8
[ H 552.4 + 186.9 699.5 +179.3
t1H 27.090 37.450
PiE 0.000 0.000
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t=5.817, P=0.000 ; TNF-a :1=3.252, P=0.017 ; IL-
1B :1=3.026, P=0.029) siMAGE-A3 4] NF-« B P65

15 1
T

H_
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E 5 A
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€3]

S
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EH 4L 5% e 2
A

WKV & TNF— o Fl IL-1 B AUk K TR,
WK 2B, C, D, E,

IEHBEIELL BT

L —— s

MAGE-A3

43 kD

B —actin

A: PIZ] MAGE-A3 mRNA [RIAKF- LS B: PRIk + SIERFEN4ILE:, P <0.01

& 1

48 MAGE-A3 mRNA 1% B FikLb &

®2 BMEEREREXZWEZRN MAGE-A3 PEMEZRE LR

AR T 539
= 50 % 90 43 (47.8) T, 45 10 (22.2)
0.179 0.673 17.286 0.000
<50 % 30 13 (43.3) T.., 75 46 (61.3)
el AJCC Il R34
5 92 41 (44.6) I 51 13 (25.5)
0.700 0.430 15.350 0.000
i@ 28 15 (53.6) 1\Y 69 43 (62.3)
ZHYIAY Fuhrman 43
bRl kR 90 44 (489) I 35 10
0.714 0.398
HAth A 30 12 (40.0) I 55 26 9.434 0.009
m. v 30 20
*3 BEMEAAPKERFSERFEFENLERMT (ngl, Xts)

A
=50 % 90 547.9 + 167.1 697.3 = 177.6
0.492 0.624 0.228 0.820
<50 % 30 565.9  192.6 706.1 + 199.5
PE5
E2) 92 549.2 + 185.6 689.8 = 201.3
0.347 0.729 0.992 0.323
I 28 562.9 + 1732 731.4 + 168.9
ZHZIHR
5 HA 40 a9 90 540.5 = 197.4 686.7 =211.5
1.183 0.239 1215 0.227
HAh A 30 588.1 +169.3 737.9+ 159.4




T E SR PR

AT 828 %

&%k 3
[HZ %k TNF- o IR Pl IL-1B {8 P
T 473
T, 45 293.7 +101.5 4452+ 155.8
9.045 0.000 9322 0.002
T, 75 707.6 + 296.3 852.1 £ 266.5
AJCC It R4
I 51 267.5+99.2 3918+ 131.7
1021 0.000 11.72 0.000
.V 69 762.9 + 335.4 926.9 + 305.6
Fuhrman 431
I 35 305.1+101.9 468.7 = 132.8
i 55 497.6 = 115.7 133.5 0.000 726.3 + 157.4 43.77 0.000
m. v 30 941.4 +257.6 919.7 + 296.6
B 6 1
2
2 o -— -
H’é ; p—p65
i |
z.
2=
E
Q9 27 A 00
- T
=
S 0 : EESm——
siCurl £ SIMAGE-A3 ¢
siCurl 2 SIMAGE-A3 4 sirl 41 ¥ g
N B
2.0 - 50 1 50 1
N R S 7 S0
=] =]
9 < 30 1 = 30 1
2 ~ T =~
= 1.0 4 2 )
< & 20 1 & 20 t
~ 05 ¢ =
5 10 =10
! : 2
; , s IR oLl
. . siCirl 201 SIMAGE-A3 201
siCtrl 41 SIMAGE-A3 4] siCtrl 41 SMAGE-A3 41

C

A: MAGE-A3 @ AR Bk s B: @l MAGE-A3 p-65 B I 1 BE K A% 1415

D

E

C: M MAGE-A3 J7 p-65 B b S i &l D: il

MAGE-A3 J5 TNF- o #5754k ; E: #H MAGE-A3 J5 1L-1 B Fik284k, + 5 siCul ZHHEE, P <0.01
2 MAGE-A3 i§#= NF-«k B P65 #Es{t

3 g

T DT 2 o UL RGP 2 — 1, T R
T eSS 4 6, HHE SR N BRI T
AT EES . BTTOREL, B A7 T8 R S A
G SN AR IGHE N IR IA R e DG . RAT TS
F R 2 DA RS TS 1% e AR i A2 v de e sk, A
AL o 8k 1 F5 28 R 0 11 e S P P 9 4 A 62 i

o AR R ROV BRI R A AR . R, Sk
~$EFﬁhﬂzﬁaﬁuﬁvﬁmwﬁaﬁmjm%H@@éﬂiﬂ@ﬁﬁﬂaED%
0 BIE A 245 S e A > T R AR AR P ]

MAGE-A3 2 MAGE ZJGM L, BRFRIA T KR4
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EHLE, P MAGE—A3 B iA Ay 2 s e St s
RIT ARG IR Y O IR AR RHIE R MAGE $t
JEUR 322 2 %6 1k MAGE-A3 1 HLA-A1 43 7 1Y BB {1,
FIRBAERN, o MR g N =T SR
T, MBS 20 22 SW780 Hf 43 5 i 4 Jie g 12
HIFE A MAGE-A3 22 FRIBIRAS ™ 5 FRIE b 4141
T MAGE-A3 JR &2 5 kR A" 5 B MRS 47 41 i i
' MAGE-A3 JERA B Rk, (RIS 8 RE 7,
AR R EIR, B2 h MAGE-A3 mRNA .
B MREN PR FRBKOEE TIERENRAZ, HS
o5 e o I EAR DG, 5 SCik s — 3

WP RAE SIE 1 B BB VIR R, RAEH
JOXT Bebga () A R R SRS, R R K A
W, RAMUEHA RS, RS R A
R MM & A, SAEAN A S H = A R T R - A
it BRI ] Y P A AR L BB AT A ek . B
G 5 LI It g S 366 1L 5k 44 e ™ A /) MCP—-1 H1 VEGF
FE b5 e 968 1) A A R R Je rp oA FE B A A R4
NF- k B {5 53 B0 2 RAE 5 5 10 B0 V8 F 1 75
RF&, CHRIREMCRER B 2 ARSI AE [ 5 H
M RelA H3%3K & NF-k B {5518 I 44 1 F TNF «
FIL-18 B0, HEmT s b i) R AEEAEE , fiEitk
i LA .9l < - e al e v 1 RS R Nl a6
L ( neutrophil-to—lymphocyte ratio, NLR ) PEAL R
SiE KOV PR 6 Rz i R TR T B VTR G, IR NLR
PRBE AR R 445", DLESORESR, RIES
e kA . kIR BURHABYICR . AU
REIR, B4 Zh SORE T i kK FIE R
JBEedl 2y, s ibkaeE o> 2 EAH 6. MAGE-A3 J&2 75
Wit RAEE S S RN . RIBHARNEE. A
W5 BN, NF-k B p65 BRI /K- K TNF- o Fll
IL-18 MRIEACFREIR, 878 MAGE-A3 W] Rt
RAEBIS SN L kR,

ZE Lrik, MAGE-A3 A]figifid NF-« B {5518
BRI B e e A R SRR, AR R A . &
J'&, H 5B o W8 UIAH G
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