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Most testicular germ cell tumors have serological tumor markers such as a-fetoprotein (AFP) and
human chorionic gonadotropin -subunit (8-HCG). On the other hand, molecular staging of these
tumors has not been well established compared to other urogenital malignancies like prostate cancer.
Recently, melanoma antigen (MAGE) which is one of the tumor-associated antigens recognized by
cytotoxic T lymphocytes (CTL) has been found to be present in a variety of malignant tumor types and
normal testis. In addition, Wilms’ tumor-associated gene WT1 has been found to be expressed in
some testicular cancers. Thus, we examined the expression of these genes in testicular cancer tissues
and peripheral blood of cancer-bearing patients using reverse transcription-polymerase chain reaction
(RT-PCR).

The expression of the MAGEI-3 genes was examined in 34 testicular germ cell tumors (24
seminomas and 10 nonseminomas). Of the seminomas and nonseminomas, 87.5% and 40% were
positive for MAGE], 91.7% and 60% for MAGE2, and 83.3% and 30% for MAGES, respectively.
The expression of the MAGE genes was not correlated with the tumor stage. The expression of the
WT1 gene was quantified in 26 testicular germ cell tumors. WT1 was highly expressed in 5 of the 7
high stage cases, but in only 4 of the 19 low stage cases (p<<0.01). The mRNA of these genes could not
be detected from the peripheral blood of patients with high stage tumors.

These results suggest that MAGE genes may be useful tumor markers for molecular staging of
testicular cancer, especially seminoma, and that the WT'1 gene may be a tumor marker for high stage
testicular germ cell tumors. However, these genes cannot yet be used for molecular staging of
testicular germ cell tumors.

(Acta Urol. Jpn. 45: 593-597, 1999)
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[MAGE]! primers]
Forward primer
5-CGGCCGAAGGAACCTGACCCAG-%
Reverse primer
5-GCTGGAACCCTCACTGGGTTGCC-3
[MAGE?2 primers]
Forward primer
5-AAGTAGGACCCGAGGCACTG-3
Reverse primer
5'-GAAGAGGAAGAAGCGGTCTG-%
[MAGES3 primers]
Forward primer
5-TGGAGGACCAGAGGCCCCC-%
Reverse primer
5-GGACGATTATCAGGAGGCCTGC-%
WT1 OEEH RT-PCR 122 Tid total RNA %
1X27¥ng/ul 7% 1X2 ' ng/ul ¥ T2EH IR
#HWL, WTI1, B-actin TN FNICDOWVTTFTRD
primer set % V> T RT-PCR % 4T -7z, 3% agarose
gel TEXkE L% SYBR Green I (FMC
BioProducts) T4 L, PCR EMORRME* #E
A A= 7+ F A4 ¥~ (Vistra Fluorolmager SI,
Molecular Dynamics) T#l%E L 7z. WT1, f-actin
#12, RNA ORELEICH LT PCR EWDOREBM
FE2Y exponential phase 229 55 RNA OFHERE
WCRBRE DL (WT1/B-actin) % #llE L7z. RNA
ETHH RHASrME@E L WK 7 7EIZT
Oy bL, FRENOGEEEH L7-. FERIC CML
Sl K562 (22T PCR 21TV, Z0ff
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Fig. 1. Calibration curves drawn from the amount of RT-PCR pro-
ducts of the WT1 gene (A) and the S-actin gene (B) in K562
cells. The amount of RT-PCR products was expressed as the

densitometric units.
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Fig. 2. Detection of RT-PCR products of MAGEI-3 genes from
normal and malignant testicular tissues. Testis; normal
portion of testicular tissue, 1-12; testicular cancer tissues.

[WTI primers]
Forward primer
5-GGCATCTGAGACCAGTGAGAA-3
Reverse primer
5-GAGAGTCAGACTTGAAAGCAGT-%
[B-actin primers]
Forward primer
5-GTGGGGCGCCCCAGGCACCA-3

Reverse primer

5-GTCCTTAATGTCACGCACGATTTC-%
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MAGE] ® seminoma, nonseminoma (X8} 5%
BRI Zn2Nn87.5% (46192141), 40% (1051
F48l) Tdhos. MAGE2 Tix91.7% (24615122
B), 60% (10BI9 6%1), MAGE3 i383.3% (2441
F120%1), 30% (10 36I) TH o7 (Table 1).
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WT1 BIEFORBICOW TR L ) ICEEN
RT-PCR #1757z, HMHEEA0.052L EDFESIE,
low stage (stage 1) B CiZ20%0H 44, high stage
(stage 2 B L U'3) BTWR7HF 563 Y, high

Table 1. Expression of MAGE genes in tes-
ticular tumors

MAGE3
positive

MAGE2
positive

MAGEI

positive

Seminoma (n=24) 21 (87.5%) 22 (91.7%) 20 (83.3%)
Nonseminoma (n=10) 4 (40 %) 6(60 %) 3(30 %)
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Fig. 3. Relative expression of the WTI1 gene
mRNA in testicular germ cell tumors
according to tumor stage. The level
of the WT1 mRNA expression in K562
cells was defined as 1.00. The cut-off
point of 0.05 was marked by asterisk.

stage B THBEXSRBUES P L 2 72 (p<0.05)
(Fig. 3). BB LMER, F&, ~— I —HELED
B IIAER 2 B e h o 7.
3. FRIFMAF OIEEHRE O

FRFHE T MAGEIL-3 DFH 2 R0 % 6 fEH (stage
2 B L U stage 3) OMTRIERMIM RNA % f\2/7z RT-
PCR Tii MAGEI1-3 3R TE 2h o7z, BRI,
WT1 #EHEB G ERE0.05LL L) 2R L5
BBV TH WTL IZHRE Sz Do 72 (data not

shown).
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