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U E] a6 5B A2 R -Cl (melanoma-associated antigen-C1, MAGE-C 1) 7E LA 41 2 b i 2k Je H 5 B 1l
PRIGERSAE R TG IS o 7 ok 1 H 2008 4E 1 H %2008 4 12 H i b B R A 2 58 VU I g LR 04T T AR V) Bk B9 3L 16 %
FUIRAL S T Bk LI A2 41 21 %% 60 191] , il RT-PCR A1 40 338 4 44k 24 e 030 43 T3l K M 3 Ff 4 2 MAGE-C1 mRNA F1E [ H R IA
IKF 5 43 BT MAGE-C1 3R 1A 5 LI £ 35 e PR BREAE R TS (996 & o I DNA FHERAL B 77 5-2804% -2l UM 1 (5-Aza-CdR)
AR A 5 LT AGEER0 S5 ok 305 2 A (TSAD T FFL IR MDA-MB-231 1 MCF-7 41 g , RT-PCR 7246 I 254%) -+ Pl T Ji 20 e
MAGE-C1 mRNA FiE A, £ F : FUIMEHLH MAGE-C1 mRNA A 38 [ 335 B 205 514 43.3%(26/60) F1138.3%(23/60)
FUIE W 2R B9 A 4 2R b 24 R K I MAGE-C1 mRNA #1425 A #)3 ik . MAGE-C1 ik 5 JL I g A4 70 ok o6
()7 =6.233, P<0.05) . MAGE-C1 £ iA& BH % ) & & , H G & K £ F KT MAGE-C1 £ IA [ 14 1) % (’=4.213, P<0.05) »
MAGE-C1 Fik (HR=3.980, P<0.05) FlIlfi /K 53 ] (HR=3.637 , P<0.05) J& §A i L 8 B 3 15U I ST fE B TR R . Bk s BG4 37 T
5-Aza-CdR A1 TSA X FL AR 40 o MAGE-C1 F)35 B TR (P>0.05) . £ & : MAGE-C1 £ R R HUE , ek ik 53T
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Expression and clinical significance of MAGE-C1 in breast cancer tissues

LI Nan'*, SHAN Baoen?, ZHAO Lianmei*>, GU Guang', HOU Shuyun'* (1a. Department of Oncology; 1b. Department of Rheumatology
and Immunology, the Third Hospital of Hebei Medical University, Shijiazhuang 050051, Hebei, China; 2. Department of Research
Center, the Fourth Hospital of Hebei Medical University, Shijiazhuang 050019, Hebei, China)

[Abstract] Objective: To investigate the expression of MAGE-C1 (melanoma-associated antigen-C1) in breast cancer tissues and its
correlation with clinicopathological features and prognosis of breast cancer patients. Methods: Breast cancer tissues, normal breast
tissues and benign breast lesion tissues (60 samples for each) were collected from the Fourth Hospital of Hebei Medical University
during January 2008 and December 2008. The mRNA and protein expressions of MAGE-C1 in three types of breast tissues were detected
by RT-PCR and immunohistochemistry, and their correlation with clinicopathological parameters and prognosis of breast cancer
patients were also analyzed. DNA methylase inhibitor 5-aza-2'-deoxycytidine (5-Aza-CdR) and histone deacetylase inhibitor trichostatin
A (TSA) were used to treat breast cancer MDA-MB-231 and MCF-7 cells, and RT-PCR was used to determine the changes in mRNA
expression of MAGE-C1 after drug treatment. Results: The positive expression rate of MAGE-C1 mRNA and protein in breast cancer
tissues were 43.3% (26/60) and 38.3% (23/60), respectively; and the mRNA and protein expressions of MAGE-C1 were all negative
in normal breast tissues and benign breast lesion tissues. MAGE-C1 expression was positively associated with high tumor grade
(’=6.233, P<0.05). Recurrence-free survival (RFS) of patients with negative MAGE-C1 expression was significantly longer than
those patients with positive MAGE-C1 expression (y’=4.213, P<0.05). MAGE-CI expression (HR=3.980, P<0.05) and clinical
stage (HR=3.637, P<0.05) could be used as independent prognostic factors for breast cancer patients. 5-Aza-CdR and/or TSA treatment
had no significant influence on MAGE-C1 gene expression (P>0.05). Conclusion: MAGE-C1 is a tumor-specific antigen and its
expression is associated with poor prognosis of breast cancer patients.
[Key words] melanoma-associated antigen-C1 (MAGE-C1); cancer testis antigens; breast cancer; recurrence-free survival (RES);
immunotherapy
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T FERR G BEia I7 I S B 45 58 B IE L TR,
1 FK I8 #H ¢ Pt JE (melanoma-associated antigen,
MAGE) J& T 5 AL 3T Ji (cancer testis antigen , CTA) %X
JB RS MAGE 1 2 Mite 2 24 b i 33K, TFE R 52 AL
PAAIRIE 5 AL 23 rp B AN 3T, o T I 5 o i
A7 AE A 22 A A Rk AN A 49T 5 (human leukocyte
antigen, HLA) 43T ({14 559, MAGE AN 23 51 it F 5 Hais
SREe PRI, MAGE TR it e e i o ) B AR AE
Jio MAGE-C1 AEIH A58 45 5E H i MAGE FR A »
SEALT NG AR Xq27 XI™, H A58 T B AL 7L
FARNEN S FL B ML A 7T b o AHE T s
R L s 2H 23 LR IE R AL SO RV AR 2
MAGE-C1 {1 3R IE K-, 70 Hr KR s 5 JL IR B
e RIS FHARFALE K U B 9R 2 B 5-2U-2 - I AU
(5-Aza-2'-deoxycytidine , 5-Aza-CdR) £l i # #1  5 A
(trichostatin A, TSA) 75 L JI 4 40 ., 73 B Hoox
MAGE-C1 %R 335 B2 , H1 8 3R 5 R IL P,
DS N L e e VR 9T SR AT B A

1 #ZMERE

1.1 #FR %

HEHL 2008 4F 1 H £ 2008 4F 12 Al JbEE R} K 2
55 DY = B LR A0 AT AR VA T R I SR 4 2
FULRIE A CGBE MR A R0 2% 5 em L) iRAR
2 F1 L AR B 5 A 2 4 T 498 e s ) 4% 60 491
BT A 38 AR AT RAT BUMRE 6 7 (s A7 B P 43 3k
BIT) . T AL AR E R A B SE. T E
AR 2B A R B W 7 5 AR A R B Ik 2
PR 2 AL
1.2 @mieF A £ X7

N FL B 95 41 il 2 MDA-MB-231 F1 MCE-7 3K &
TG BB R 2 5 DY I Bt B 0

L-15 1% 7% 3£ . RPMI 1640 £ 7% £ [ Gibco 2
7], TRIzol 4 H 3£ [& Invitrogen /A #] , 5-Aza-CdR Fl
TSA W H 2% [H Sigma 2 & , e $i A MAGE-C1 £ 7%
PRI B 22 E Abcam A #] .

1.3 mfassdhk A A

MDA-MB-231 fIMCF-7 414351 F & 100 pg/ml
HEH 100 UmlFH 2 10% 54175 « 8% NaHCO,
) L-15 F1RPMI 1640 ¥5 75 T 37 °C5% CO, I T
B,

396 BN A S AR B AT S5, SRR A L AR
SEEG2H: (1) 5-Aza-CdR 4 : 75 5 pmol/L 5-Aza-CdR 1)
R FR R RE 97 72 s QO TSA A : 0.5 ypmol/L TSA {115 77
Fe 5 9% 24 hy (3) Bk & 41 (5-Aza-CAR+TSA 41) : &
5 umol/L 5-Aza-CdR I35 77 JE 15 77 48 h J5 I &

0.5 umol/L TSA [f1 1% 77 3 4k 8215 77 24 h; (4) Xf B 4.
[F A R AN T LA AR 24540 ol 1 4 M

1.4 RT-PCR 4 M) L A% /& 48 42 & % 2 F MAGE-C1
mRNA #9 % &

TRIzol 7 HEHX ZH 23 K 40 B bs A A 1 5 RNA, 33
#5%Ar  cDNA, PCR 71 , PCR 7=#) - 1.5% B iE W it
Bk . 51905 %1 : MAGE-C1 (249 bp) F ¥ 5'-CCTA
CTGCTGGGATGCCGAGTCTTC-3',R N 5'-GCCCT-
CAGGAGAACTCTGGGGAATC-3'; GAPDH (247 bp)
F 4 5-ACCTGACCTGCCGTCTAGAA-3',R }y 5-TCC
ACCACCCTGTTGCTGTA-3'. PCR# #2411} : MAGE-
C1 95°C 305,59 °C 30 s,72 °C 30 s, 3£ 30 NG 31 ;
GAPDH 95°C 20 s,58°C 305,72 °C 20 s, 7L 22 MfEFE
GAPDH AN 5% I, T B 0 Z8 PR/K O s O IR, 52
KEL 3N
1.5 %z 4 $UAR JE 28 22 MAGE-C1 & & %%
33

e AE 0 PR 4% SP G 4H A6 R & Ul i P kAT .
MAGE-C1 £ 5B LA 1250 Bk , A I 1t 1 52
FUZH 2 BH S B, SR IE 2 SR D I 1 e R
S5 L 5E < 20 M ot B4 B R A AR R R
PEE . 42 ge (s vE 7y TR N 0 70 IR (L
G5 KRB OON 245 KRB N 3 00 s R FH YRR T 5 H
I3 HEPES 1 <5% N 043, 5%<~25% N 1 43 5 25%<~50%
H251550%<~75% 1341 ,>75% H 455 ik 2 Tif)
PO T BE R EES) <3 50 MBI, =3 43 AP
1.6 AP a9 I7

KA T2 E A Bl a7 20 60 191 L e 5 it
1TBEVT - BT[] 16~60 1~ H , 225 13 1] 35 K7
1.7 %itsas

F SPSS 20.0 FAF X Hdl 47 e vt o0 Mo THECEE
LR 57 K6 5% B Fisher K A 56925, A0 G 14 43 4
Spearman AH ¢ 55 , — EME LE AR Kappa R 50k 56
Kaplan-Meier % 73 #1 Jo & K& 4= £ 2 (recurrence-free
survival, RFS) , RFS 2 [A] ¥] tL 35K H Log rank £ 56
COX [R] Y= 52 7Y o L it g AH 0% s IR 995 B 57 R AIE K
MAGE-C1 & H 3 ik AT B K 35 M 2 R . B
P<0.058¢ P<0.01 /xR AA G5 L.

2 # B

2.1 MAGE-C1 mRNA & fUM E % 2842 RMEsR % 40
L2 Fe 0 S0P 0 Rk

RT-PCR ¥ 45 5 (B 1) 8715, 60 41 LR 1F 5 41
21 % 60 ) 11 9 AR 41 41 AR 18 R R B MAGE-C1
mRNA KX , i 60 13 2H 23 v & 1 26 5l MAGE-C1
mRNA ik FHYE , B 265 43.3%.
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Fig.1 Expression of MAGE-C1 mRNA in normal breast tissues, benign breast lesion tissues and breast cancer tissues

2.2 MAGE-C1 & & 72 $UA B 28 2%, RME 40 47
Fo i 4047 P 9 & A
A Gt 45 R IR, MAGE-C1 B [ = B¢
ﬁ%éﬁﬂﬂ’@fﬁ Ay e AL T AMMIAZ . {E 60 1 FLIR IEH
HZJ% 60 151 7L IR R 9 722 41 23 R K B MAGE-C1

A MRIE (B 2AB) , 1M 60 1419 21 23 & 21 23 41
MAGE-C1 & H A BH P, FH M3 8 38.3% (B 2C) »
2t Spearman #H ¢ £ 7 #1 1 Kappa & £ K 36 19
MAGE-C1 mRNA Ml H %Kik &2 1EH % (=0.902,
K=0.897,P<0.01).

Al, Bl x100; A2, B2, C1, C3 x200; C2, C4 x400. Except for the positive expression of
MAGE-C1 proteins in breast cancer tissues, the others were negative
2 EEFARA) RMHREB)FFLEREHLRA (C)F MAGE-C1 ZERHIFRIA

Fig.2 Expression of MAGE-C1 protein in normal breast tissues (A), benign lesion tissues (B) and breast cancer tissues (C)

2.3 MAGE-Cl & & % A 5 JUBR 7% & 3 6 R R 22 4%
IEEy X R

MAGE-C1 £ A &35 5 U B 35 1R o 3
TN NN N 23 2 N (7 S0 N T =R TR N
I ¥ 2 52 1A (estrogen receptor , ER) 22 & %2 1K
(progestrogen receptor, PR) J N 38 7 A4 K K 752 44 2
(human epidermal growth factor receptor 2, HER-2) 3£
BB TR KR P>0.05, K D, 5EE AL %

IF AR R, HE 54y PN R 8 1) MAGE-C1 2 H B

PER KR T AL E R T GO IR/ &
(77.8% vs 31.7%, ’=4.748 , P<0.05) »
2.4 MAGE-Cl1 & & & & 53UaJR &4 s 19 X &

MAGE-C1 & H 3% i FH % 7L I e & 2 1 RFS
B F KT MAGE-C1 & HRE IR & (F=4.213,
P<0.05;183). COX [al A7 8. [K 5 M SR (R 2)

{78, MAGE-C1 £ [ % 1A (HR=5.488, P<0.01) itk 2
SEERS (HR=4.682 , P<0.01) . IIfi JK 43 ] (HR=5.538,
P<0.01)AH 5%, {ELI PR 73 S A0 bk 02 425 3 7% 1 JEAH B0
SEHT 2 AR BRI PR 20 BH AL HE I 2 45 3 2, DR A
MAGE-C1 & H RIA G R 2 BN BIEBAR . £
IR & 2 M 45 4278 , MAGE-C1 & A %14 (HR=3.980,
P<0.05) A & 4 i (HR=3.637, P<0.05) /& 5 1 FL I
Jag S TS AL R R R . (IR AN E A
AT L2532, W COX R A 73 AR N A 2124 4 4%
X—F8Fr.
2.5 5-Aza-CdR #= TSA T A% B $LAZ /% @ e
MAGE-C1 mRNA #% ik

A4 5-Aza-CdR Hl TSA -+ Til '] MDA-MB-231+
MCF-7 41 g 7 & W, MAGE-C1 mRNA £ i%& . ¥
5 pmol/L ] 5-Aza-CdR 557 72 h 80 # FH 0.5 pmol/L 1)
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TSA K777 24 h A R85 T MAGE-C1 2 [F [15RI5, Tk S MAGE-C1 &K Rk .
B4 N 5 umol/L 5-Aza-CdR 0.5 pmol/L TSA 77

=1 MAGE-C1 EARIASA B EEZIRKFIEFHIEN LR [1(%)]

Tab.1 Relationship between MAGE-C1 protein expression and the clinicopathological features of breast cancer patients [r(%)]

MAGE-C1
Clinicopathological feature N Ve P
Positive Negative
Age (t/a)
<60 41 (68.3) 14 (34.1) 27 (65.9) 0.960 0.327
=60 19 (31.7) 9(47.4) 10 (52.6)
Pathological type
Invasive ductal breast cancer 33 (55.0) 16 (48.5) 17 (51.5) 3.173 0.206
Medullary breast cancer 10 (16.7) 3(30.0) 7 (70.0)
Invasive lobular breast cancer 17 (28.3) 4(23.5) 13 (76.5)
Tumor size (d/cm)
<2 24 (40.0) 7(29.2) 17 (70.8) 1.422 0.233
>2 36 (60.0) 16(44.4) 20(55.6)
Lymph node metastasis
Positive 36 (60.0) 14 (38.9) 22 (61.1) 0.012 0914
Negative 24 (40.0) 9(37.5) 15 (62.5)
Clinical stage
[+1I 44(73.3) 16(36.3) 28(63.6) 0.271 0.603
I 16 (26.7) 7 (43.8) 9(56.2)
Tumor embolus
Positive 25 (41.7) 9(36.0) 16 (64.0) 0.099 0.753
Negative 35(58.3) 14 (40.0) 21 (60.0)
ER
Positive 48 (80.0) 20 (41.7) 28 (58.3) 0.533 0.465
Negative 12 (20.0) 3(25.0) 9(75.0)
PR
Positive 47 (78.3) 19 (40.4) 28 (59.6) 0.097 0.755
Negative 13 (21.7) 4 (30.8) 9(69.2)
HER-2
Positive 23 (38.3) 11 (47.8) 12 (52.2) 1.422 0.233
Negative 37 (61.6) 12 (32.4) 25 (67.6)
R2 A RERETERRNERZMSEAR S
Tab.2 Univariate and multivariate analysis of prognostic factors in breast cancer patients
. Univariate analysis Multivariate analysis
Variable
P HR 95%CI P HR 95%CI
Ages (#/a): <60 vs =60 0975 1.017 0.369-2.804
Tumor size (d/cm): <2 vs >2 0.898 1.068 0.388-2.942
Pathological type: Medullary vs lobular vs ductal lobular lobular 0.289 1.773 0.616-5.108
Clinical stage: 1 +II vsIII 0.001 5.538 1.963-15.624 0.019 3.637 1.24-10.665
Lymph node metastasis: Positive vs Negative 0.008 4.682 1.492-14.696
Tumor embolus: Positive vs Negative 0368 1.569 0.588-4.183
ER: Positive vs Negative 0.620  1.332  0.429-4.140
PR: Positive vs Negative 0.380 1.758 0.499-6.188
HER-2: Positive vs Negative 0.282 1.719 0.640-4.618
MAGE-C1: Positive vs Negative 0.003 5488 1.757-17.141 0.023 3980 1.212-13.066
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Fig.3 Correlation between RFS and MAGE-C1 protein
expression analyzed by Kaplan-Meier curve
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