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Screening and identification of MAGE-A11 related genes based on DNA microarray
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search Center; b. Department of Immunology, Tumor Research Institute, the Fourth Hospital of Hebei Medical University, Shijia-
zhuang 050011, Hebei, China)

[Abstract] Objective: To screen related genes of melanoma-associated antigen-A11 (MAGE-A11) in breast cancer cells based on high-
throughput DNA microarray technology, and to validate from the aspects of quantity and function. Methods: DNA microarray was used
to screen the differently-expresseddown-stream mRNAs of MAGE-A11 in breast cancercelllines (MCF-7, MDA-MB-231 and BT-549).
Cluster analysis was applied on representative genes and quantitative RT-PCR was used to validate. CCK-8, scratch wound healing as-
say and Transwell assaywere used to detect the effect of MAGE-A11 on the proliferation,migration and invasion of breast cancer cells.
Results: Over-expression of MAGE-A11 caused the differential expression of 1608 down-stream genes in 3 breast cancer cell lines,
which was associated with various cell functions such as protein ubiquitination,cell proliferation and apoptosis, tumor invasion and me-
tastasis.qRT-PCR validated that the expression of ZNF-451, CENPTJ, CDK13, API5 and LMO?7, which were highly expressed in micro-
array, were also significantly higher than those in control group (P<0.01),in addition, SHPRH, PML, MARK?2, LIMAI and ANGPTL4,
which were low-expressed in microarray, were also significantly lower than those in control group (P<0.01). MAGE-A1ltransfection di-
rectly increased the proliferation of breast cancer MCF-7, MDA-MB-231 and BT-549 cells at 72 h (all P<0.01); compared with control
group after transfectionexhibited obvious wound healing at 48 h (P<0.05 or P<0.01) and significantly increased trans-membrane cell

numbers (all P<0.01). Conclusion: Many differentially expressed genes related to ubiquitination, cell proliferation and apoptosis, tumor
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invasion and migration were screened in MCF-7, MDA-MB-231 and BT-549 breast cancer cells. Among them, 10 typical differentially

expressed genes were identified in terms of quantity and function.

[Key words] breast cancer; melanoma antigen-A11 (MAGE-A11); DNA microarray
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Tab.1 Sequence of qRT-PCR primers

Gene Primer sequences(5’-3")
GAPDH F  CGCTGAGTACGTCGTGGAGTC
R GTGATGATCTTGAGGCTGTTGTC
ZNF-451 F AGCCATGAAGGTGTTGCTTG
R ACCTTTCCACAGACCACACA
CENPJ F  TCCGGCAGATCCCATTAGTC
R  GTGCGACTTCACACTCACTC
CDK13 F  CTTGGAGCTAACGCCAGAAC
R CTTCCTCAGTGACTGGTGGT
API5 F CTGAACAGGCCGACCTAGAA
R AGTGCACTGTAAGAGCCTGT
MARK?2 F  AACGAGATGATGCGGGAGAT
R TGCACAGCAGCATGTACTTC
LMO7 F  ACGTGAGCAGGAGAAACTGA
R GACTTGGACCCTTCACTCCA
SHPRH F  TCCTGCATTGATCCCTGTGT
R  GTGCAGGGCACTTTCAGTAG
PML F CCTACGCTGACCAGCATCTA
R AAGGCACTATCCTGCTCCTG
LIMAI F  GTTCAACAGCCTGTCCATCC
R CTTGCAGGTGCCTGAAACTT
ANGPTL4 F  CCTATAGCCTGCAGCTCACT
R  GTGGAGAAGGGTACGGAGAG
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ReRRE IR, 750.24.48 h {3 B BB T (x200) WL 224
MUT RO, FAT IR 4. SLIRE 5 3 IR

1.7 Transwell 5% 35 45 0] MAGE-A11 3t §U A% /% 4@ it
12 & Bt A5 69 %

W 4 °CHd 7 ¥ i@ 1) Matrigel i FH TG 1ML 7 1 55 97
B3 107 W EL IR RS, R AR UK E3EAT , 38 S Matrigel
JREAE B N IR T P R . K AT 8 pl T AL
Tk B2 T 2 (1) Transwell /N % B T o 14 24 FLARH, Bk
TERCE R PAS /N, 7] B Z= AN 25 wl Matrigel 52,
PRUIH S 50 24 FUAR , 8L 1 ST /N 5 R I , 6 Ao = AR
S, 37 °C o R AR FF I 4, B O Matrigel 52« Tran-
swell IT # 5256 4 | = oA 4l Matrigel I8 o i 4
MCF-7-Ctr.BT-549-Ctr.MDA-MB-231-Ctr.MCF-7-
MAGE-A11.BT-549-MAGE-A11 £l MDA -MB-231 -
MAGE-A11 6 ZH 41, £57% 24 h Ji5 F I A gTH 10 48
J o) 5 o 2 T . e & A A3l N
Transwell /N=E ¥ FZE(1.5x10°N//MNED, FEFIMA
600 ul 7 10% 5 24 I35 B & 20% M4BT,
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Tab.2 The quality test results of RNAof breast cancer cells

Group Sample Conc[ps(ng - pl™M)] Do/ Daso Do/ Daso RIN 28S/18S
Control 1 983.5 2.02 2.33 7.9 1.5
Control 2 819.9 2.04 2.30 8.0 1.6
Control 3 882.5 2.03 2.28 8.1 1.7
MAGE-A11l 4 999.0 2.06 2.30 8.2 1.7
MAGE-A11 5 934.7 2.06 2.29 8.0 1.5
MAGE-A11 6 906.5 2.04 2.29 8.4 1.5
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P 5 id R IE MAGE-A11 1) LR 40 B b 22 S R IE 1)

FERL ) A AZo0 B LA T 20 655 N FEA, Hodr =
FIEF) mRNA HH 1 608 1,860 4~k i, 748
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Fig. 1 Heat-map of the top 31 differentiallyexpressed
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Tab.3 Up-regulated genes screened by gene chip

mRNAs in breast cancer cells

Gene Absolute fold change Chrom Function
TRIM28 4.76 chr19 Post-transcriptional control
ZC3HIIA 11.21 chrl Unkown
ZNF-451 8.65 chrl Proliferation
PJA2 7.35 chr5 Unkown
SKPI 2.77 chr5 Transcriptional control
LMO7 6.33 chrl3 Proliferation,migration
CENPJ 5.71 chrl3 Proliferation andinduce apoptosis
CDK13 5.62 chr7 Proliferation andinduce apoptosis
API5 5.22 chrll Proliferation
KIF2A 2.20 chr5 Mitosis
ZNF224 5.05 chr19 Transcription factor
ZFR 4.42 chr5 Proliferation
NUPSS 4.25 chrl7 Cell cycle progression
MKI67 3.55 chr10 Proliferation
RNF111 3.31 chrl5 Proliferation and metastasis
MMP26 2.67 chrll Tumor invasion
EGFR 3.07 chr7 Proliferation
USP28 2.70 chrll Proliferation andinduce apoptosis
MAGE-A3 3.77 chrX Unkown

x4 ERTRFEHOIS TRER

Tab.4 Down-regulated genes screened by gene chip

Gene Absolute fold change Chrom Function
LARP4 4.93 chrl2 Inhibit migration and invasion
LIMAI 4.93 chrl2 Inhibit migration
SHPRH 6.02 chr6 Tumor suppressor gene
MTUS!I 5.70 chr8 Inhibit invasion and metastasis
BRCAI 4.16 chrl7 Tumor supressor gene
ANGPTL4 3.34 chr19 Inhibit invasion
PML 2.78 chrl5 Cell cycle
CCNF 2.92 chrl6 Ubiquitination
BCL2L12 2.68 chrl9 Anti-apoptotic cytokine
MARK?2 391 chrll Inhibit invasion
DMTF1 3.96 chr7 Cell cycle
MAGE-A9B 4.02 chrX Unkown
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A :qRT-PCR shows the transfection efficiency of MAGE-A1lexpression plasmid in MCF-7, BT-549 and MBA-MB-231 cells;
B-D:qRT-PCR shows the relative expression of ZNF-451,CENPTJ, CDK13, API5, MARK2, LMO7, SHPRH, PML, LIMA1 and
ANGPTL4 in MCF-7, BT-549 and MBA-MB-231 cells
2 qRT-PCRIGIEFLBRFE RREE EHYE = 1 RIE
Fig. 2 Differentially expressed genes in breast cancer cells validated by qRT-PCR
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Fig.3 Effects of MAGE-A11 over-expression on proliferation of MCF-7(A), MDA-MB -231(B)and BT-549 (C)cells
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SRR, MAGE-A fEFUIE A b m kil , A EARBEFLH, 18I X0 5% 9 MAGE-A11 Ji R 1 3L e
mRNA PH MR IEE N 66.67%(40/60)FF HL5FLIR 40 AR 047 JE DRES F 0 e, DL A 7 08t 20 R e 400 g
T BBE TS 2 IEAH S, i B AR I ML i A 1 B . 5 MAGE-A11 A1 FUF#EIE A,

B
MCF-7-Ctr MCF-7-MAGE-A11 MDA-MB-231-Ctr MDA-MB-231MAGE-A11

El4 PERIIR LI AEMIT RiX MAGE-A11 X ZLBR#E MCF-7(A) . MDA-MB-231(B)#1
BT-549(C) A AT 5 B S 00 R R , x200)
Fig.4 Effects of MAGE-A1l over-expression on migration of MCF-7(A), MDA-MB -231(B) and
BT-549(C) cells by scratch wound healing assay (Giemsa staining, X200 )
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Fig.5 Effects of MAGE-A11 over-expression on migration of MCF-7, MDA-MB -231 and BT-549 cells by Transwell assay

(Giemsa staining, x200)
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Fig.6 Effects of MAGE-A11 over-expression on invasion of MCF-7, MDA-MB -231 and BT-549 cells by Transwell assay.
(Giemsa staining, x200)
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