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Background : Several cancer-testis antigen genes or gene families have been isolated to
date, including Melanoma Antigen Gene (MAGE) and Synovial Sarcoma on X chromosome
(SSX). This study attempted to investigate the possibility of immunotherapy for ovarian can-
cer and to explore the prevalence of the expression of MAGE and SSX. Methods : The
fresh tissue samples were obtained from 5 cases of normal ovaries, 6 cases of non-neoplas-
tic disease, 21 cases of benign ovarian tumors, and 12 cases of malignant ovarian tumors.
The expression of MAGE A1-6 and SSX 1-9 was detected by nested reverse transcription-
polymerase chain reaction using each common primers sets for MAGE A1-6 and SSX 1-9.
Results : The expression rate of MAGE 1-6 mRNA was 23.0% (5/21) for the benign ovarian
tumors and 91.7% (11/12) for the malignant ovarian tumor, whereas the normal ovaries (0/5)
and non-neoplastic ovarian tissues (0/6) did not express MAGE (p<0.05). The expression
rate of SSX was 40.0% (2/5) for the normal ovaries, 23.0% (5/21) for the benign ovarian
tumors, and 33.3% (4/12) for the malignant ovarian tumors, while the non-neoplastic ovarian
tissues showed no expression of SSX (p>0.05). A relationship between the two genes was
not observed (kappa coefficient=0.32). Conclusions : These results suggest that the gene
products of MAGE and SSX can be useful for the immunotherapy of ovarian cancer patients
and that MAGE can be a more promising target than SSX from the viewpoint of applicability
and cancer-specificity.
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Tﬂ 31tk RNAG 3} 539] 100% o|AZETsS 71‘—:17}‘6}

% -20°C ol 16417k o] Hste] RNAE JAAAE RNA-
1sopropanol E3aS 12,000 rpm O E YA R3] RNA pel-
let& THEF A5 AASATE o710 WA 70% AR
25 1 mL 37F5ke] RNA pelletS A28 5 AR 51o] A
=9 e §4S AA}ATE T2]2, RNA pellets diethyl
pyrocarbonate-distilled water (DEPC-DW)ol &9l & spec-
trophotometryZ 260 nm 344 ODge 2438le] RNA =
=5 ot
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CDNA &

total RNA®] 5XRT buffer 2 uL, 10 mM dATP 025 uL,
10 mM dGTP 025 pL, 10 mM dTTP 025 gL, 10 mM
dGTP 025 uL, MMLV reverse transcriptase (200 U/L,
Promega, USA) 025 uL, RNase inhibitor (28 U/L, Promega,
USA) 025 ul, 50 M oligodT primer 05 «L, DEPC-DW
4 pLE Arkete] £ TETh o] £ total RNA
(1 uL/uL)E 2 puL A7F8F & mineral ol 1¥-8 Hojd]
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Nested PCR
MAGE 1-6 ZE A|ZH|(Table 1)E 0|28t 1, 2X} PCR

10X PCR buffer 3 uL, 25 mM MgCl 1.8 ¢L, 10 mM
dATP 03 uL, 10 mM dGTP 03 uL, 10 mM dTTP 0.3
4L, 10 mM dCTP 03 uL, 10 mM dTTP 03 uL, 10 mM
dCTP 03 L, 50M sense ¥ antisense common primer 0.25
UL, Taq polymerase (5 U/L, Promega, USA) 025 ULE
Eaick 7)o FHR4E ol HF wheo] 25 L7} H7
3o PCR 39S WEQI PCR 39S PCR tubed] ¥
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Table 1. MAGE common primers designed for nested PCR

PCR Oligonucleotide*

1st set
sense CTGAAGGAGAAGATCTGCC
antisense CTCCAGGTAGTTTTCCTGCAC

2nd set
sense CTGAAGGAGAAGATCTGCCWGTG
antisense CCAGCATTTCTGCCTTTGTGA

*Primer pairs 1 (sense)/2 (antisense) and 3 (sense)/4 (antisense) are
common to MAGE gene 1 through 6 and 10. The locations of sequence
1 and sequence complementary to 2 are as follows; in MAGE 1, bp
473-1,375; MAGE 2, bp 2,842-3,770; MAGES, bp 2,307-3,235; MAGE
4a, bp 9,436-10,362; MAGE 4b, bp 2,836-3,762; MAGE 5a, bp 2,922-
3,846; MAGE 5b, bp 2,922-3,841; MAGE 6, bp 2,106-3,034; MAGE
10, bp 1,802-2,800.

The locations of sequence 3 and sequence complementary to 4 are
as follows; in MAGE 1, bp 473-1,013; MAGE 2, bp 2,840-3,408; MAGE
3, bp 2,304-2,873; MAGE 4a, bp 9,436-10,000; MAGE 4b, bp 2,836-
3,400; MAGE 5a, bp 2,922-3,483; MAGE 5b, bp 2,922-3,483; MAGE
6, bp 2,103-2,672; MAGE 10, bp 1,799-2,438.

Table 2. Common primers of SSX 1-9 for nested PCR

PCR Oligonucleotide
1st set
sense GTGCCATGAACGGAGACGA
antisense GTCTGTGGGTCCAGGCATGT
2nd set
sense GTGCCATGAACGGAGACGA
antisense TGTTTCCCCCTTTTGGGTCC

MAE MAGE 153 593kl
DNA sequencing

nested RT- PCROM MAGE, SSX #xze] Has ®Hel
oo]A] RT-PCR AHE Zol|, wizard plus SV
minipreps kitE ©]-€3} template DNAE A3t 1 % auto-
matic DNA sequencer (RIAZA, A, 3= & o]&3dle]
7|8 & ZAEIHE Sequence datat™ NCBI (NIH, USA)
Blast Search Programe®l 2Jal] #4345t}
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GAPDH
M 1 2 3 45 6 7 8 9 10 11 12 13 14

MAGE
M 123456 7 8 91011121314 N P

SSX
M 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Fig. 1. Electrophoretic analysis of RT-nested PCR ampilification pro-
ducts with common primers (lane 1-3: normal, 4-6: non-neoplas-
tic ovarian lesions, 7-9: benign tumor, 10-14: malignant tumor, N:
negative control, P: positive control). The PCR products of GAPDH:
450 bp, SSX: 495 bp, MAGE: 490 bp were amplified.
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Table 3. Expression of MAGE 1-6 and SSX 1-9 in ovarian tis-
sues
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Table 4. Isotypes of 16 positively detected cases by PCR with
MAGE common primer in benign and malignant ovarian tumor

No.of MAGE 1-6 mRNA SSX 1-9 mRNA

cases positive (%) positive (%)
Normal 5 0(0.0) 2(40.0)
Non-neoplastic lesion 6 0(0.0) 0(0.0)
Benign tumor 21 5(23.8) 5(23.8)
serous tumor 8 3(37.5) 2(25.0)
mucinous tumor 4 1(25.0) 0(0.0)
benign cystic teratoma 9 1(11.1) 3(33.3)
Malignant tumor 12 11(91.6) 4(33.3)
serous tumor 6 6 (100) 3(50.0)
mucinous tumor 4 3(75.0) 0(0.0)
undifferentiated 4 2(100) 1(50.0)
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MAGE isotype No. of positive cases (%)

A1 2(12.5)
A2 1(6.2)
A3 5(31.3)
A4 4(25.0)
-4a 1(6.2)
-4b 1(6.2)
A3+A6 1(6.2)
Ad+AB 1(6.2)

Table 5. Isotypes of 11 positively detected cases by PCR with
SSX common primer in ovarian tissues

SSX isotype No. of positive case (%) (total No.=11)
SSX 1 2(17.2)
SSx 4 8(72.7)
SSX'5 11(9.0)
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MIE3HE 199M = SSX 47F AEH AT Table 5).

Xl
A% G4 ofn] A A7) mﬂﬂ%
7] HRolT? o)g AAES 18 Al
SERE rﬂ?‘a 27} g, v

o
B
“ﬂwﬁigrow
2 do rR Rl o2 ™ o R fo o

o2

p
a
rr
sl HE
(o
ftl
o
v

T
e AR F 0431 ory %‘0‘:}"“"1 Ei!
67,19
ATk’
Yamada S20& AN WA ZAF oA YA Zoko A

MAGE Trxﬁ}ﬂ LA odok

A
o
EERr I w 243 P FYIAE



376

THp<0.05). ¥ SFIA 47 Bde Boloy 4 =42
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