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MAGE-A9 Xt A\ ZLER5E MDA-MB-231 ZHR Fh P53 & 51K IhBE AU 2 Iy

Bapde! EMAT I T, BRE (1. TREAKRF FwWER AP, i &R 050011; 2. TE
HRXF FWER FFBARH, M &R E 050011 )

[# E] 86 5 HEZRHEHUR-AY melanoma-associated antigen, MAGE-A9 )X} A ZL AR 4 f P53 % sk i M Ko D
BISIR . 7 & 2l 3t Lipofectamine™ 2000 {4 #h#% 44 i B pcDNA3. 0, pcDNA3. 0-p53 , pCMV6-MAGE-A9 FI pcDNA3. 0-p53/
MAGE-A9 Z AF| R4 MDA-MB-231 4i/{g, RT-PCR F1 Western blotting K 4L p21™F mRNA FIEE B35, % C ZBHR S
FEA AR p21 ™ I B F AT B 5 2R R IR TG M, MTT 346 I s Y R [R] SR X MDA-MB-231 41 fitd 384 58 A 52 1
2 R %4 YL peDNA3. 0-p53/MAGE-A9 4 MDA-MB-231 ZH i rf p21"""" mRNA 17K 13 3k K F- 1 1 BAK T peDNA3. 0-p53 21
[(0.15£0.01 ) vs (0.18 £0.02),(0.03 +0.00 ) vs (0.06 +0.01 );3 P <0.05 |, ¥ 4% pcDNA3. 0-p53 JF ki ] D158 MDA-
MB-231 4L p21" " R 3T S B9 56 6 B M k[ (58.56 £3.47 ) vs (1.00 £0.12),P <0.01 J, 54t pcDNA3. 0-p53/
MAGE-A9 J& ,MDA-MB-231 ZHfir p21"" J3 8l F A F DGR B 19 3R IAFHE Y4 peDNA3. 0-pS3 ZH W W AIR[ ( 22.02 £4.91)
vs (58.56 £3.47),P <0.05 ], 5 pcDNA3. 0 ZHAH Lt., pcDNA3. 0-p53 £H MDA-MB-231 £ Jif 384 5t 2 0] (5 0 (50 A AR ( 228. 89 =
22.39 )% wvs (337.23 +23.67 )% ,P <0.05 J;lii pcDNA3. 0-p53/MAGE-A9 £ MDA-MB-231 4 ifg 4 4 R W & & T pcDNA3. 0-p53
ZH[ (291.51 £5.91 )% vs ( 228.89 £22.39)% ,P <0.05 ], % #:MAGE-A9 Al MDA-MB-231 4HHfir P53 %% 5% 16 1k Az 20
BB

[ KR ] BEIAHCYUR-A9; P53 5 FUBE ; 74 5716 1 ; MDA-MB-231 4l ; 90 3 Bl o5 FE 8 4 iy
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Effect of melanoma-associated antigen-A9 on transcriptional activity and
function of P53 in human breast cancer MDA -MB-231 cells

Lv Weihua', Sang Meixiang2 , Wang Bin®, Yu Fan', Shan Baoen'”( 1. Research Center, Fourth Hospital of Hebei Medi-
cal University, Shijiazhuang 050011, Hebei, China; 2. Institute of Tumor Research, Fourth Hospital of Hebei Medical
University, Shijiazhuang 050011, Hebei, China )

[ Abstract ] Objective:To explore the effect of melanoma-associated antigen ( MAGE )-A9 on the transcriptional activity
and the function of P53. Methods: Plasmids pcDNA3.0, pcDNA3.0-p53 and pCMV6-MAGE-A9 were transfeced in vitro

WAF1

into human breast cancer MDA-MB-231 cells using Lipofectamine "2000. The expressions of p21 """ mRNA and protein in
MDA-MB-231 cells were analyzed by RT-PCR and Western blotting. Luciferase reporter assay was performed to determine
the luciferase activity induced by p271"""" promoter in MDA-MB-231 cells. MTT assay were adopted to explore the effect of

"1 hoth in mRNA and protein levels was de-

different plasmids on the cell proliferation. Results: The expression of p21
creased in pcDNA3. 0-p53/MAGE-A9 group, compared with pcDNA3. 0-p53 group ([ 0.15 £0.01 Jvs [ 0.18 £0. 02 ],
[0.03£0.00]vs[0.06+0.01], P<0.05). The luciferase activity induced by p21 arl promoter was remarkably in-
creased in MDA-MB-231 cells transfected with plasmid pcDNA3. 0-p53 ( [58.56 +3.47 Jous[ 1.00 £0.12 ], P<0.01 ).

After transfected with pcDNA3. 0-p53/MAGE-A9, the luciferase activity induced by p21""" promoter in MDA-MB-231
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cells was significantly reduced compared with that in pcDNA3. 0-p53 group ([ 22.02 +4.91 Jvs [ 58.56 +3.47 ], P <
0.05 ). Compared with pcDNA3. O group, the proliferation rate were significantly decreased in pcDNA3. 0-p53 group
([228.89 £22.39 1% wvs [ 337.23 +23.67 % , P <0.05 ), while in pcDNA3. 0-p53/MAGE-A9 group, it was signifi-
cantly higher than that in pcDNA3. 0-p53 group ([ 291.51 +5.91 1% vs [ 228.89 +22.39 ]% , P <0.05 ). Conclu-
sion: MAGE-A9 can inhibit the transcriptional activity of P53 and proliferation of MDA-MB-231 cells.

[ Key words ] melanoma-associated antigen-A9 ( MAGE-A9 ); P53; breast cancer; transcriptional activity; MDA-MB-

231 cell; luciferase reporter gene assay

LA IR P -A( melanoma-associated antigen
A MAGE-A EEPFE RS 12 45, HAEIE R
AP LT AR, e 2R Mg 8 s Rk,
B, B S — B R AR SEPE Y o 2y
P 0 D57, PS3 e 4R RN AL R 4l e b 1R
HECHENA DA o TEEER . MAGE-
A FIERFLE R 51 5 P53 FWRAFAES —E MR .
Yang %% R 38, MAGE-1 & [1 % 35 {2 3#F T KAP1/
P53 SEARBIIE R, d P53 £ 2 WAL, T P53
(%% sk Monte %5 BF 98 7%, MAGE-A2 7] L&
P53 254 T S8 e sk Ml ¥ HDAC 454 % P53 1Y
DNA Z56 0 85 1, NIl P53 (% s itk . IR
LRTHIRFZE S F2] MAGE-A4 1] LIBGHR P53 (%
e, IR I BE A & ¥ . MAGE-A W% Hh 1)
MAGE-A9 7 £ Fl il 98 vh #5945 23k I R % 9] 9%
B BoR , MAGE-A9 (13 15 5 i i 12 28 A% LU
B TR AR O o AR5 3 3 4 T 7L 88 40
MDA-MB-231 1 P53 S T ISR p21™" iy
K 4R9E MAGE-A9 X} P53 G i Ml 520

1 #H¥5E7EE

1.1 E&i&XA

TRIzol . Lipofectamine™ 2000 4 H Invitrogen 2%
A, Leibovitz” s L-15 #5323 OPTI"™™ MEM I [ Gibco
T B SR B Go Taq® Green Master Mix [y
[ Thermo 2, BPT A p21 V" 5T B LA RN B BT
N P53 HLTERESUIR TG I Oncogene 23 ), S BT A
GAPDH £ wiEHUIARI [ Sigma 28 7], % ARC BT
FUFIHL S A — LI A Rockland 23 7], 966 K R 45
MR W A Promega /A F), MTT Iy [ b5 R 3K
G\ H), pCMV6-AC-MAGE-A9-GFP i kil H Orig-
ene 23T, pcDNA3. 0 FURLH H AR T 988 oo i 1 2L
FZEE , peDNA3. 0-pS3 ok f A L 2 F 2
1.2 fmpdzicls Rknds 4

P53 RAEFINFLIREE M MDA-MB-231 i 4t
BB 2E 5 DU B2 BRI o AR AL 721 10% 16 4 1
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#.100 U/ml % % 100 pg/ml £ 5 K H Leibo-
vitz”s L-15 ¥i 323, F 37 € .5% CO, i Fni &
THEHIESE 0. 25% [ I AL S B4R, R
EXH K. FIAH Lipofectamine™ 2000 #% 44 i
71, e B0 & B AL 1 150 B R 7% U A MDA-
MB-231 2l , 73 54 44 peDNA3. 0 41( % YL 75 Ji
HiZH ) .pcDNA3. 0-p53 H( #4344 0.5 wg pcDNA3. 0-
p33 Ji KL 2H ), pcDNA3. 0-p53/MAGE-A9 #H ( %%
0.5 pg pcDNA3. 0-p53 FikiF1 0.5 pg pCMV6-AC-
MAGE-A9-GFP JFiki4H ) Fll pCMV6-MAGE-A9 ZH( %%
£ 0.5 pg pCMV6-AC-MAGE-A9-GFP Fiki4H ).
1.3 RT-PCR # m MDA-MB-231 4 & ¥ p21"™"
mRNA #) % &

TR 1.2 B9 R o AT A0 R A e, e e 48
h Ji , #% H8 TRIzol 5 &5 A A5 $2 HUEL RNA . H 3
pg B RNA #% B8 5% 5 300 & & B eDNA, H Go
Taq® Green Master Mix #£17 PCR ¥73% . 5|4y K e W
KM 1 HL6 wl §HE =W iE AT 1. 5% S fe bl e
JEEHRL UK 43 B 8 o BRI AR R G LA I 53T o

%1 RT-PCRKI5IMFF)
Tab. 1 Primer sequences for RT-PCR

Annealing Length

Gene Primer Sequence

(/C)  (bp)

P53 5'-CTGCCCTCAACAAGATGTTTTG-3' 58 172
5'-CTATCTGAGCAGCGCTCATGG-3'

MAGE-A9  5'-GTCTCTCGAGCAGAGGAGTCCGC3’ 56 340
5'-CTCAGCCACCTTCAATTTCAGT-3’

p21™" 5'.GACACCACTGGAGGGTGACT-3' 56 299
5"-GGCGTTTGGAGTGGTAGAAA-3

GAPDH  5'-ACCTGACCTGCCGTCTAGAA-3' 58 247

5'-TCCACCACCCTGTTGCTGTA-3’

1.4  Western blotting # | MDA-MB-231 4m g, ¥
21" B & K ik

YL 48 h J5 AN, $2 RAPL: PMSF =100: 1
TINAZLRIRA W, vK L F8 & 20 min, 10 000 x g 5.0
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10 min, Y5 B35 IF 2 & H. 10% A1 15% SDS-
PAGE 7385 G [ 2= i 3, %9t N GAPDH £ 4L
(1:1 000 )FEBTA p21 BPT( 1:1 000 ). P53 HLPL
(1:1 500 )4 CHFE R, TBST WP 3 W&, in A
1: 10 000 TBST W #i B 1 2 6 AR Ic P s L Fdic
90,37 CHFE 1 h, TBST M BEMR 3 ¥k, FHAL{A 4L
LIS R EEi EX5 WO KL iR i
1.5 RAFEHRE AR p21™" B3 F A
FG % A B A E

BOWHEAE K 5 MDA-MB-231 401, 4% 3.5 x 10°
A/ FLERD 12 LA, AHM NG RE IS 45 08 1. 2 TRy ik
BEATREYY . SEEG 6 2H : pcDNA3. 0 ZH( 23 kg ),
HALYLE F 7 peDNA3. 0-p53 ik Fiki( 25 ng ) Fll
B i pCMV6-AC-MAGE-A9-GFP 3% 1k Jifi #i
(0.100.200.400 ng )41, %% 4% 400 ng pCMV6-AC-
MAGE-A9-GFP FikFikidl . 2543 RIEF45 4% 10 ng
PR MEN S BB ORI AT 100 ng ik p21™" i o F
ISR MRS Tk, Fe9 ZE BF B S vt
HH 500 5 0 R Wl IR T 1
1.6 MTT A 4% % R R k23t MDA-MB-231 48
A3 5844 % vh

NMEEY 24 h J5, L 1.8 x 10° 4~/ FLEEF T 96
LA, SRR 57, A BE 0,24 .48 h )5, 4 BiA
20 wl MTT (5 mg/ml ), 5535 4 h, F B89, 0
150 wl DMSO, B G ko , BbR A0 3 492 nm 4k
JEHEE( D OE . LLO h XRS5 EE 24 48 h 5
AL AE XS B A R A AR % ) = SEER A D
B/ X HBZH D {8 x100%
1.7 %itsan

BAELL x +5 FoR, KA SPSS13.0 G i #lk, £
2H [a) 4 5 be 45 R B R &R U7 25 43 B ( One-way
ANOVA ), 4 [6] I 1 HL 458 FH LSD 3460, L P <0. 05
P <0.01 FREFAGIFEE L,

2 & R

2.1 MAGE-A9 #F MDA-MB-231 % & p21"™"
mRNA & 3% 89 % )

RT-PCR #9255 ( Bl 1,3 2) Bon, #54L
pecDNA3. 0-p53 Ji, p21"™"" mRNA ) 350 8 & T
peDNA3.0 4 (0.18 £0.02) »s (0.08 £0.01 ),P <
0.05 ]; 5 peDNA3. 0-p53 #H 4 I, pcDNA3. 0-p53/
MAGE-A9 #H p21™" mRNA (% % ik 8] W % %
[(0.15+0.01)ws(0.18 £0.02),P <0.05 ], 44
P28, MAGE-A9 AT LUHI ] PS3 14 5 S 36 14, DT [
i p21™"" mRNA By#ik.

2.2 MAGE-A9 % MDA-MB-231 g jeF p21"\" &
EF &R A

Western blotting %5 5( & 2. 3 2 ) Ww, 5 4
pcDNA3. 0-p53 J& , MDA-MB-231 40 fitg i p21 V" &
F 2 5 B 55 T peDNA3. 0 ZH( P <0.05); 5
pcDNA3. 0-p53 #H #H I, pcDNA3. 0-p53/MAGE-A9
21 MDA-MB-231 4iififgh p21 ™" 25 1 14 22 35 W 4 b
%[ (0.03 £0.00 ) »s (0.06 +0.01 ),P <0.05 ], 4%
AR, MAGE-A9 AJ LIl P53 1Y %% sg i 74, DA
FEAR p21 "M A R IA

p53

MAGE-A9
p21WAFI

GAPDH

B1 HEARBR#E MDA-MB-231 48fH
p21™" mRNA BRIE
Fig. 1 Expression of p21"™" mRNA in MDA-MB-231
cells transfected with different plasmids
1: pcDNA3.0; 2: pcDNA3.0-p53;
3: pcDNA3.0-p53/MAGE-A9; 4. pCMV6-MAGE-A9

pS3

p21WAF1

|

= S
3

E

GAPDH

B2 ®HEARERKG MDA-MB-231 41+
p1M EARRIE
Fig. 2 Expression of p21™*™ protein in MDA-MB-231
cells transfected with different plasmids
1: pcDNA3.0; 2: pcDNA3. 0-p53;
3: pcDNA3.0-p53/MAGE-A9; 4: pCMV6-MAGE-A9

2.3 MAGE-A9 2t p21™" B #h F 4580 % b £ 8
F KR

PEICFR W B R 43 A 45 (181 3 ) R, 5%
YL 25 ng pcDNA3. 0-p53 4L rp p21™" 3 sh i 5
5 R B IAIETE S peDNA3. 0 ZHAH L B3 THis
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[(58.56+3.47 ) vs (1.00 £0.12),P <0.01 ;%%
Yl 52t peDNA3. 0-pS3 JFR( 25 ng ) FIZE 7 444 i
it pCMV6-MAGE-A9 J§i 7.( 100,200,400 ng )5,
p21" B T A SISO WA I 1 e 25
ng pcDNA3. 0-p53 AN TR P <0.05 ), 45
AR 7R, MAGE-A9 11 PS3 A4 #% s, 28 17 410 ik
p21 "M A I R R

%£2 MDA-MB-231 R RRAE
p2I™*" mRNA FEARIRIEKE
Tab. 3 Expression of p21"*™ mRNA and protein in
MDA-MB-231 cells transfected with different plasmids

Group p21™" mRNA P21V protein
pcDNA3.0 0.08 +0.00 0.02 £0.00
pcDNA3. 0-p53 0.18 £0.02" 0.06 £0.01"
P53/MAGE-A9 0.15+0.01% 0.03 £0.00°
pCMV6-MAGE-A9 0.03 £0.00 0.03 £0.00

* P <0.05 vs pcDNA3.0 group; “P <0.05 vs pcDNA3.0-
pS3 group

70 -
60 | EXTAN
50
40} e

30} st

20+
10|
0 —

p53 (25ng) — + + + + -

Luciferase activity

MAGE-A9 (ng) |
0 0 100 200 400 400

B3 FHEAR KA MDA-MB-231 4iE+
p21" BEFESHTOLREE N
Fig. 3 Luciferase activity induced by p21"*" promoter in
MDA-MB-231 cells transfected with different plasmids
**P<0.01 vs P53( - ) + MAGE-A9 (0)
2P <0.05 vs 25 ng P53( + ) + MAGE-A9( 0 )

2.4 MAGE-A9 #+ MDA-MB-231 #m L3 34 44 % "1
MTT 45 50( Bl 4 )R, Fe Qe 4l 24 h J5, 454
W R EZF TG ¥EL(P >0.05), Y48 h
Jii 5 pcDNA3. 0 4 4H k., pcDNA3. 0-p53 41 F1 P53/
MAGE-A9 20 i Jifd 3% 5 ¢ W] 5 B AIR[ ( 228. 89 +
22.39)% . ( 291. 51 + 5. 91 )% ws( 337. 23 +
23.67 )% ,P <0.05 ]; 5 pcDNA3. 0-p53 414 L,
pecDNA3. 0-p53/MAGE-A9 £ 41 ity 3% 7 =& W W 184 15

(P<0.05),3#7% MAGE-A9 Ay P53 X 40 o o
B HIAE H o

400
350
3001
250 f
200
150
100 |

50L

E24h

HW48h

Proliferative rate (%)

4 FERAERALE MDA-MB-231 408 RIS 5 4
Fig. 4 Proliferation of MDA-MB-231 cells
transfected with different plasmids
1: pcDNA3.0; 2: pcDNA3. 0-p53;

3: pS3/MAGE-A9; 4: pCMV6-MAGE-A9
* P <0.05 vs pcDNA3.0 group;
4P <0.05 vs pcDNA3. 0-p53 group

3 #

MAGE-A9 1E5 MAGE-A 3£ R 5% % v g — >

JRBY  FAETE B AU LT AR K T e 2 i
R AN UEN S N N = ) U R AT

Fik, RIS BN, MAGE-A9 (1) 33k 5 i g fiy 434
B A28 FERE DL R 22 TR A . AR N 2 B
FEFE N, PS3 FE WS S A M L R Al e ek I R 4B 3
BRIZH T B9 VE T2 . P53 BE 3= h a0 41 vy 19
DNA 5145512, I3t 3ot 3% AL B L D p21 ™ 1 14-3-3
sigma W33, 5 5 20 M S S B Al i
Bax Noxa A, i SRR P40 I U8 T, M BH 1k
A 1 ) Y 200 A P RIBE B, 7 1 A s A e

MAGE-A ZIEHHELER A PS3 RIGAFIEE —
ERBRAR . Yang 257 8, MAGE- [ & 1 #iA e
T KAPL/P53 EARMIE B, i P53 £ L mEAL, AT
] P53 B 5. Monte 254 B 5%l 7R , MAGE-A2
LIS P53 454, IF SR AR sl ) HDAC 455 %
P53 ] DNA 454647 & b, AT i P53 B 5% S
PE. Marcar 28 73iF 52, MAGE-A2 5 P53 .0 X (1)
DNA 454 F Al 5 AEH s MAGE-A fOTTER KA T3
P53 AR —LERE L 35K M, Of H MAGE-A (1)
DU AT LA PS3 BB S p21™"  MDM2
PUMA J38h TR AR . B9 "™ 48 H, MAGE-A
FWEE 1 4 T8 37 RBCC 45 1 B 45 & & KAPI,
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KAP1 WECAA MDM2 5 2 454 M B AR, w42 4l
P53 12 ZALIEREA# . KAPL W23l P53 Fl HDACL
PEJ, WAl P53 25 2 Bk 4k 3 26 383 otk Ak,
miR-34a FL 3R (6] T MAGE-A J:H Y 37 REIIFEIX,
FEAR MAGE-A & FIH 3K 7KF, [RIBFERE G P53 I
HAMH GG SRR IE N p21" kK E B T . A
**J?%"éﬂiﬁﬁﬂﬁéj‘wu&ﬁu 20 B 11 Il Y, MAGE-A
it 5 HDAC 1R, &AM fg 20
BT 32 EEAR DT LR 40 iig MDA-MB-231 Hp
MGAE-A9 Xt P53 f% 5 1% PR A 2 ), 45 1 o, % gL
pcDNA3. 0-p53 J&, p21 VA" i 6 3K 7K - I 389 v 5 %
Yt pcDNA3. 0-p53/MAGE-A9 Ji7, p21 VM il ik /K F
AN AR FE b R ARG 5 F M TA A MAGE-A9 il P53 1Y
SR iE . peDNA3. 0-p53 4] p21 ™" i S 7¢
SR B IA W] B T peDNA3. 0 41 ; Hhih e e
P53 AW N 1Y MAGE-A9 5, p21"" i &
DGR I FRIB BT EAR . PR MR /BT 1
WIGIE T MAGE-A9 XJ P53 %% 5% 1 e 0 30 1 VE H
pcDNA3. 0-p53 41 MDA-MB-231 4 Jiil 384 5 2 0] 4 ¢
%, T %% % peDNA3. 0-p53/MAGE-A9 5 , MDA-MB-
231 4 5E 2 W] W, U] MAGE-A9 #1041
P53 (W% eE M, NI A6 T PS3 A=~ Th Rk &
i,
ZE b MAGE-A9 ] P53 % itk & P53 4
PR FLIRE AN MG A . SR1M, MAGE-A9 X P53 #% 5%
TR FH ML 9 75 1 — 2 PR ABIESR .
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