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Expression of melanoma antigen genes in human breast cancer: Association with
major demographic and pathophysiologic variables and effect of drug treatment

Hou Shuyun'?, Sang Meixiang’, Shan Baoen’( 1. Department of Oncology, Third Hospital of Hebei Medical University,
Shijiazhuang 050051, Hebei, China; 2. Research Center, Fourth Hospital of Hebei Medical University, Shijiazhuang
050017, Hebei, China )

[ Abstract ] Objective: The purpose of our study was to analyze the expression of melanoma antigen genes MAGE-A9
and MAGE-A11 in benign and malignant breast cancer specimens and in breast cancer cell lines following drug treatment.
Methods: Tissue specimens were obtained from tumor-free breast ( n =60 ), benign breast cancer ( n =60 ) and malignant
breast cancer ( n =60 ), respectively. The mRNA abundance and protein content of MAGE-A9 and MAGE-AII in these
specimens were determined by RT-PCR and immunohistochemistry respectively and were analyzed for their associations
with the major demographic, physiologic and pathologic variables. To examine the influence of chemotherapeutic drugs on
MAGEs in breast cancer, MCF-7 and MDA-MB-231 cells were treated with 5-Aza-2’ -deoxycytidine (5-Aza-CdR ), a
DNA methylase inhibitor, and trichostatin A ( TSA ), a histone deacetylase inhibitor, either each alone or both together,
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and mRNA levels of MAGE-A9 and MAGE-Al1 were assessed by RT-PCR. Results: MAGE-A9 and MAGE-AIl transcripts
were detected in 45% and 66. 7% of breast cancer specimens respectively and MAGE-A9 and MAGE-AlI proteins in
43.3% and 63.3% of cancer specimens, respectively. MAGE-A9 and MAGE-All expression was positively correlated
with the expression of estrogen receptor ( ER ) and human epidermal growth factor receptor 2 ( HER-2 ) in cancer speci-
mens ( P <0.05 ). Neither transcripts nor proteins of MAGE-A9 and MAGE-AlI were detected in normal control speci-
mens. While 5-Aza-CdR alone induced the expression of MAGE-A9 and MAGE-AIl in the test cell lines, TSA alone
showed no effects. However, TSA was able to enhance 5-Aza-CdR-induced MAGE-A transcription ( P <0.01 ). Conclu-
sion: MAGE-A9 and MAGE-A11 are tumor-specific antigens. Both DNA hypermethylation and histone deacetylation are
possible mechanisms underlying MAGE-A9 and MAGE-All gene silencing.

[ Key words ] breast cancer; MAGE-A9; MAGE-AII ; 5-Aza-2'-deoxycytidine ( 5-Aza-CdR ); trichostatin A( TSA )
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Tab.1 Primer sequences for RT-PCR

Gene Primer Sequence Annealing ( 1/°C ) Length ( bp)
MAGE-A9 Forward :5'-CGTTGAGTGTGATGGGGGTG-3'
Reverse:5'-ATAAAGGGATGGGTAGCAGATGG-3' 56 245
MAGE-Al1 Forward :5'-CACCTCCCTCAACCTCTCTTATG-3
Reverse:5'-ACTCCCTCTCCCTCCTCTCTCA-3' 56 411
GAPDH Forward :5'-ACCTGACCTGCCGTCTAGAA-3'

Reverse: 5'-TCCACCACCCTGTTGCTGTA-3’ 58 247
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A <
Breast benign ~ Tumor-free
diseases tissues breast tissues

M1 2 3 4 5 6

B Breast cancer tissues

M 1 2 3 4 5 6

El1 RT-PCRZERMFREFZEHRA RIEFE.
AL MAGE-A9 ,MAGE-A1l mRNA KJRiE
Fig. 1 The expression of MAGE-A9, MAGE-AlI in
human breast benign diseases tissues, tumor-free breast
tissues and breast cancer tissues by RT-PCR analysis
A:Lanesl-3, breast benign diseases tissues;

Lane 4-6, tumor-free breast tissues;

B:Breast cancer tissues; M: Marker
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Fig. 2 Immunohistochemical analysis of MAGE-A9 and

MAGE-A11 expression in human breast cancer tissues( x200 )
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Fig. 3 Immunohistochemical analysis of MAGE-A9 and

MAGE-A11 expressions in tumor-free breast tissue ( x200 )
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MAGE-A9 1 MAGE-A11 EAMFRIA( x100 )
Fig. 4 Immunohistochemical analysis of MAGE-A9
and MAGE-A11 expressions in human breast benign

diseases specimens( x 100 )

2.4 Ap) F) AL AT SLIRJE MCF-7 .MDA-MB-231
i MAGE-A9 F= MAGE-AII mRNA % ik /K- 6%
T AL

RT-PCR Z555( &l 5 ) 7~ , o 28 9100 il 57 b B 114
MCF-7 \MDA-MB-231 4fi ffi & W, MAGE-A9 F1 MAGE-
All mRNA 3k, B 5-Aza-CdR J5 7] W MAGE-A9
I MAGE-A11 J& N FE #3238, 5 0 R AH L 22 047
Giit (P <0.01 ), 5HMNH 5-Aza-CdR #H
Ho , BB W 5-Aza-CdR Hl TSA i MAGE-A9 Fil
MAGE-AI1 FEH R IR — ¥ I, 22 56 e it 2% &
(P <0.01 ). TSA AR FHXT5E PR 32 35 1A 52 )
(P>0.05),
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Tab. 2 Association between MAGE-A9 and MAGE-A11 mRNA expressions and

the clinicopathological features of breast cancer patients ( )

Clinicopathological MAGE-A9 mRNA MAGE-A11 mRNA
features N X P X P
+ - + -
Ages( t/a) 2.372 0.366 0.399 0.895
<40 3 2 1 2 1
40-60 38 19 19 26 12
>60 19 6 13 12 7
Tumor size ( V/cm® ) 3.125 0.246 2.687 0.263
<2 24 8 16 13 11
>2 and <5 28 16 12 21 7
>5 8 3 5 6 2
Pathological type 5.104 0.08 5.312 0.064
Invasive ductal breast cancer 33 19 14 26 7
Invasive lobular breast cancer 17 6 11 8 9
Medullary breast cancer 10 2 8 6 4
Clinical stage 3.326 0. 190 2.461 0.305
I 9 2 7 4 5
I} 35 19 16 24 11
| 16 6 10 12 4
Lymph node metastasis 0. 180 0.672 1.250 0.264
Yes 36 17 19 26 10
No 24 10 14 14 10
Tumor embolus 2.095 0.148 0.549 0.459
+ 25 14 11 18 7
- 35 13 22 22 13
ER 4.865 0.027 5.742 0.017
+ 48 25 23 36 12
- 12 2 10 4 8
PR 1.358 0.244 0.601 0.438
+ 47 23 24 33 14
- 13 4 9 7 6
HER-2 6.16 0.013 4.266 0.039
-/ + 37 12 25 21 16
H/H 23 15 8 19 4

“ Pearson’ s chi-square test or continuity corrected pearson’s chi-square test or fisher’ s exact test
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Tab.3 Association between MAGE-A9 and MAGE-A11 protein expressions and
the clinicopathological features of breast cancer patients ( r )
Clinicopathological MAGE-A9 MAGE-ALL
features N X P X P
+ - + -
Ages( t/a) 3.621 0.209 0.548 0.808
<40 3 2 1 2 1
40-60 38 19 19 25 13
>60 19 5 14 11 8
Tumor size ( cm® ) 4.188 0.116 2.943 0.231
<2 24 7 17 12 12
>2 and <5 28 16 12 20 8
>5 8 3 5 6 2
Pathological type 4.186 0.122 3.257 0.203
Invasive ductal breast cancer 33 18 15 24 9
Invasive lobular breast cancer 17 6 11 8 9
Medullary breast cancer 10 2 8 6 4
Clinical stage 2.658 0.273 4.232 0.117
I 9 2 7 3 6
I} 35 18 17 23 12
I 16 6 10 12 4
Lymph node metastasis 0.045 0.832 3.062 0.08
Yes 36 16 20 26 10
No 24 10 14 12 12
Tumor embolus 2.807 0.094 1.386 0.239
+ 25 14 11 18 7
- 35 12 23 20 15
ER 4.344 0.037 4.311 0.038
+ 48 24 24 34 14
- 12 2 10 4 8
PR 1.067 0.302 1.270 0.260
+ 47 22 25 32 15
- 13 4 9 6 7
HER-2 4.671 0.031 5.967 0.015
-/ + 37 12 25 19 18
H/H 23 14 9 19 4

3 ’ . . . . . ’
" Pearson’ s (:hl—square test or continuity corrected pearson's chl—square test or fisher’ s exact test
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Fig.5 RT-PCR analysis for MAGE-A9 and MAGE-A11 mRNA expressions in cell lines
MCF-7 and MDA-MB-231 befor and after treat with 5-aza-CdR and/or TSA
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