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Testicular germ cell tumor comprises about 1% of all the malignancies of males in Japan, and
occurs in only one over 100,000 males annually. A susceptibility gene may be located on the short arm
.of the chromosome 12. Among the genes in this region, the expression of the KRAS2 mRNA was
increased in testicular cancer compared to the normal testicular tissue. By DNA typing, HLA-DR4
and 0405 allele in HLA-DRB1 showed high relative risk for testicular cancer.

We analyzed the expression of the WT'1 gene, reported to be a growth promoter for leukemia, by
quantitative reverse transcription-PCR. Relative expression of the WT1 gene was significantly
increased in high-stage cases than in low-stage cases, suggesting that WT1 could be useful as a tumor

marker for progression of testicular cancers.

Testicular germ cell tumors are usually very sensitive to chemotherapeutic agents such as cisplatin,
and p53 has been reported to play an important role in chemosensitivity. Therefore, mutations of the
p53 gene or other genes downstream may be responsible for their chemoresistance. The expression of
the GML (GPI-anchored molecule like protein) gene was examined in testicular cancers. Its
expression was not correlated with histology or stage. However, 4 refractory cases, 2 of which were
recurrent cases from stage I and the others were at high stages, showed no expression of the GML
mRNA. These interesting facts suggest that the expression of GML gene could be a good marker for

the prognosis of testicular germ cell tumors.

(Acta Urol. Jpn. 47: 803-807, 2001)
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BEIEE (BHEEMRES) EHAANCBNTESE
BEHEEOH 1 ITHHS L, BERIAOIOLAL
DHIATHAHY HBEERCHEL CEEET LAY
TOWFEDEL POHEAR, FEALDERTEIEFS
AR EREEE DR (sochromosome 12p=i(12p) &\
I) BHEETAHIEPDEIPOHmESINTEY, 12
Bt R _E R AR R O B RIZ T AR
THUREML DB L EXONTE2A2Y, Bif, 4
FNYZADT N — THFEEEBREEOEEREZTFO 1
BRDT Xq27 LIS B L s LY

—%, BEEZOERRPEEICEICHT AT FE
YRR IS 2. HBEEICERT S Ki67 %
MIB-1 HifECHaE L, BRBEFNRE L1723k

il

EhEIPRENDIEER WY (ERENHIEE
F L LCHEEISN: WT1 OBIEFEYHE MK
JETOE—%— & UTERT 5 2 L B REEMIk
THRBL TV AT LIBEKRIECT, HEEEERR
HIZBIT S WT1 BIZFEMDORHA L 2DHE £R
WA S PORESEIFE NS, T2, HEEHRE
B3 — M CHUERIFIC S AT 5 F VIS BRSNS
BEDLOTE ., REARREEIIBVTR, BREE
MR OAIC p53 BENBEREB L RT A, BT
p53 DR/IEFERIL BV E VDR TV AEEY
KBTI, BEEBEORAIZE LT HLA @
DI EY, BEBEROERICE LT WTI1 BEF
® mRNA BHE L stage & DRLEDOREITHER T B
T5. £, BEOWEBHWEICELT, p53&EF
DFRICD DHBHEZEHICEET L L VWb TWS
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GML (GPI-anchored molecule like protein) '¥ &{%
FOREBR EALFEEIIT BRZ IO VT OB
REHETS.

MK EHE

HLA @ DNA # 4 ¥ 7 . BEKMBREEZOZHT
DOV BHS2BDOKEMA - DNA 2 L,
PCR-RFLP (polymerase chain reaction-restriction
fragment length polymorphism) % Fi\»T HLA-DR
& HLA-DRB ® DNA # A ¥V 7 %4757z, HAEA
DEFEFHEE LT Akaza 558 E L721,216% DEE
REETHWY, 74 _%KBREDH D it Fisher's
probability test IZ& ) EEERE LT o /2.

WTI1 mRNA D5 & RZfmie - BEESA
A D WT1 mRNA OERIZIZTY, 34BDRMER
MREREEE (L3 <236, Ft3 /) —<114)
DEFEMEE NS total RNA 2 L, BREAHRICE
%%E& RT-PCR %47- 7' © MERES MK
NEC8 28175 WT! mRNA OEHE*1.0& LT,
SEBICBTLRAEZHIENL L. Stage ICBLT
X, 9BUA high stage T, 25807% low stage TH o
7o, RIEMSREIIET 7 4 VBB E 3 um i
BEL, Hie b WTL V¥ ¥ E 7 7 10— F Vs
(Santa Cruz ¥, 100f&H) ZHWTHREL, LSAB

115 20014

L A—BEOERMEMR (DRARMAICELLE
¥4 1B 5 KRAS? EIEF D mRNA 2 EE
RT-PCR i & Y fl%E L7z

¥ S

HLA-DR 38X U'HLA-DRB: IE¥ 2 ¥ b —)liZ
HA~T DR4 HERCHEEICRO LN, ZOMME
B3 2.845C, pfH0.0004TdHo 7 (Table 1).
DRB 258 L Cix DRBI ?0405 allele 58 E X &5
ElRdbh, FOMMBEREII2ET, pE
0.00006Td - 7z (Table 2).

KRAS2 mRNA DFEHR : 13FIF11BIICBWTIEHR
A HNTEBRS CEHERERERL, COMENER
Hi32.01Th o 72,

WT! mRNA ORH : BEFHTETIE, €3
) —<2 &It/ —=<Tid WIl mRNA ORBIZE
HEIBOOLN o7z, LA L, high stage B &
low stage B % lLEI T 5 &, AEIC high stage B IZH
RBERINE CHFELL (p<0.017) (Fig. 1). &5

Table 2. DRBI allele frequencies in Japanese
patients with testicular germ cell
tumor

DRBl  No. of No.of  Ax pyalue RR

(labeled streptavidin-biotin) #CFfs 547z, allele _patients control
GML mRNA O FHBE : LRM4MICDONT ‘13;81 ; 132 Z‘; 2‘; gigzz
GML mRNA N%3 % RT-PCR & THRE L 7. 1502 2 25 8 9.9 0:281?
KRAS2 O&HMET : 13BIDEE T, HBEELHB 1602 0 0.0 7 0.7
0401 4 7.8 18 1.8 0.148
Table 1. HLA-DR antigen frequencies in 0405 25 49.1 115 12,5 0.00006 3.2
Japanese patients with testicular 0410 0 0.0 10 1.0
germ cell tumor 0403 2 39 2% 27 06774
DR Moo pr Neol ar pwe mn U6 3 50 s 15 ome
1 7 13.5 96 5.5 0.5325 1201 3 5.9 37 39 0.6725
4 34 65.4 363 22.8 0.0004 2.8 1202 0 0.0 20 2.0
7 0 0.0 7 0.4 — 1301 2 3.9 7 0.7 0.1824
8 11 21.2 223 13.3 0.5493 1302 0 0.0 71 7.4
9 12 23.1 218 13  0.8443 1401 3 5.9 37 3.8 0.6725
10 1 1.9 11 0.6 0.6612 1402 1 2.0 0 1.8
11 3 5.8 46 2.6 0.8387 1405 2 3.9 17 1.5 0.8609
12 3 5.7 121 7 0.1088 1403 1 2.0 15 1.8 0.6633
13 2 3.5 135 7.8 0.0256 1406 1 2.0 17 7.3 0.5718
14 10 19.2 96 5.5 0.0572 0803 6 11.8 70 0.4 0.6331
15 21 40.4 285 17.4  0.1945 0801 0 0.0 4 3.8
16 0 0.0 14 0.8 — 0802 5 9.8 37 0.0 0.532
17 0 0.0 4 0.2 — 0901 12 23.5 126 13.7 1.756
18 0 0.0 0 0 — 1001 1 2.0 9 0.9 09454
Total 52 898 Total 51 493

PF : phenotypic frequency =positive allele number/total
patient number. control: by Akaza T, et al. (1994).
AF: allele frequency=1-(1-PF)"”? RR: relative risk=
PF/AF.

PF: phenotypic frequency=positive allele number/total
patient number. control: by Akaza T, et al. (1994).
AF: allele frequency=1-(1-PF)"”2. RR: relative risk=
PF/AF.
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Fig. 1. Relative expression of the WT1 gene
mRNA in testicular germ cell tumors
according to tumor stage. The level
of the WT1 mRNA expression in
NEC8 cells was defined as 1. The
cut-off point of 1.0 is marked by aster-
isk.

-

o LT S
T 5B

ochemical staining of WT1
proteins. Section was probed with
polyclonal antibody against WT1 (1:
100). Scale bar represents 40 um.
A: Seminoma with high expression of
WT1 protein. B: Seminoma without
expression of WT1 protein.

BEFTIE WTL ¥ 37 b BRB LT/ (Fig.
2).

GML mRNA D5 : GML i high stage ® 9 5
6B, F77, low stage 2581 D18FIZFEB = 72
%, high stage & low stage TIZHBEZFRO LD o
77, AR I ) —< 238G 01861, FEE
7 —=<1160% 6 B1i12F8® Hh GML OEHERIEE I
J—<EFEEI ) - THBERERRS NPT
(Table 8). L& L, stage ]l DERDD B, %RIZHRE
LTk L7 261 L, high stage 951D LD
BIEMEIZ 2 572 261 T GML OREBRERDLEHo
7z

Table 3. Expression of the GML gene in tes-
ticular gurm cell tumors

GML (-)  GML (+)
Low stage 71 1851 NS
High stage 341 6 % o
Seminoma 5% 181 NS
Nonseminoma 5%l 6 %1 o
N.S. : not significant.
% =
—SEEEEORAEICET A5 FHRE—

BREEZIANIEL, FEAEIIDLZWEAYD
5. HARBIABREBEFIIENIBIILZZNDOH 5 &
ThdrEvbhTns? LT, HREHICALE
ZFOBEEITBEWEDORICH 2 LEIZHEML T
9. bHETYH, BENHAET, BEIEMIIH
1.3505 2B L7 & XSS 2% 5 721 Cytoge-
netic 2RI & 0, FHEEMAES TAEKE >
HoT, ORI RL LD 1 DD EOX ALK
LYRBEEEFELTWLI EXFbhroTWAh. £ L
T, 1 FEAETNCOBEBEEMIC12F R BAE
DEH (12p isochromosome=i(12p)) AR LN 5 Z
EhHLMICERTWASY 1(12p) &, 12FRER
DER L OBEIHEETH 5 \VIZ 1 2E A ER Lo
BREFORELTFUNEEE. ZOEET L 12E LA
HEW EOBREETF L LTREENTVSE b DDOHIC
KRAS2 #®{ZF % cyclin D2 % & HSFET 51519
KRAS2 3 ZNHFEEETFLLTALATVA. b
NbhORFCREA—BEOBEEEAKICB TS
KRAS2 mRNA ORBEEBREFORBEMAZICBITA
FRO2EULETH -7z, MBI 12EREARER
DEHELERLTVLDD, KRAS2 EEFORBEE
ERE~NDODEEZERL TV LDONIFRBETH 5.

BOREIZZEE LT, B—0BET (GEIHEE
FRBEIETF) PES5THEEILNDLD, ZNHD
BIEFULEDELRTELRENLSLDEIEFICE-T
HESNTWATEESNH S, BETHE, k MEIEEF
DHIHFET % DEE 2 T L TREDRB ALY
EULHNERELZERTAIENTREERY, ¥R
DBEFZH RO LT —F— 2 [ FEEND LD
L0 EHFEENTWS. HLA typing b EIZFEHE
BEO—ETHY, BED HLA ORI+ F T 5 E#K
DEEDEBRIINTARYRPTEEREFTTH I LT
&5, bhbhud, HBEEEEEZD HLA-DR B3IV
HLA-DRBI (2B L TH#ET L TH7z. Table 1 IZRT
¢ <, HLA-DR i3 REEEEICHB VT DR »F
BEWCEHEICALN. ¥/, Table2 DT &L,
DRBI Tid 0405 allele * H 3 5 b DO FRIIEHEE
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Thotz. TNHD HLA D% 4 THREEE DS
ELBEENHDEV) T EEZRBELTWS. LAaL,
BFE £ T HLA locus DR ICHERERE OF 4 &L BE
DH Y %) BIEF OB X200,
—EREZOERLFRICHET 25 FHE—
UrRi» o, ¥EEE (4% non-seminoma) D Fi%
BERT & L TRENOMILIZM, embryonal carci-
noma NDEHE, Ki67 DRBO 2 LizonT
BRREEN 2 RE D SNTW2dS, FFEWEH
FHEDOES EERIZHS T, E-cadherin £ MMP
(matrix metalloproteinase) DREHIZEHTLHF LN
VTOBRFBITDNRL & ) 17 5722
HILRIZBWTHEN 7 OE-5—LEX LN
WTI BEEFZICIRBALTBY, 20RHAER
high stage FEBITH {, low stage TEV AR ZR L
7z (Fig. 1). LA»b, SRBUEFICBVTIE WTIL #¢
TN VANVTHIFHERAL T Z LR SR,
FyN7 e LTOMLIrDBENRBRIAT NS
(Fig. 2020 LA L, EBIC WTI A9 SRR AR 1
BOWTHBRERTFEL > TVAEDPENTITHEHS D
WiEshTwiv., BEEGMREKIC WT1 BET2
EAT HhH A\ i WT1 O antisense oligonucleo-
tide ¥ BATAHZLIZL > THEATHLENH 5.
7, BERBEIIATIF /213 L0LTH0E
AN BEEZESFEEICE L, pd3 BEFORE
BEETHLLVDRTWVS, LIL, YATIF
BRI L CHEAM 2RI EEEE TIZRIE ) p53
BIEFOREVALND LV HENHY, ps3 #IE
FRABHEOEHNERZHICEB L CEELRNEY 5D 5
LEZLNBY L5 T, p53 BIEFOLKESLT
WICHFET HEBEFORESEFNWEICH L CEEL
BEERZZL TS EEMSSH 5. GML (GPl-an-
chored molecule-like protein) & p53 @ F ik \ZFF7E
L, PUEHICHETHRIC L DRI L CHIRLIC apop-
tosis ¥ ETSEABHEELTAL B EZEZ LA TY
%. %7z, GML QIEHMBTIIHBEIIOZ2 Y FRB
KERALTVE'Y bhbhoRE TR, GML ®
RBIIIHEEIR stage L IZMERRE 2072, L
L, stage ]l D) LEHRE L2013 Z OHBIEHRICHEHR
L7245, Chot 260k GML # BB LT irdh o7,
% 72, high stage fESI 9 B0 9 b 2 BlIIBER M TRRLE
L7z8S, Thb 260 GML OBBRERE Lo 7.
INHDHEEIZGML A9 &b L BHEICHERMICR
BLTWC, FUEAICT 2BEULE-> T B 5F
ThoHI EeERDEFEIZRRRE EFKEHR
LTD, GHBDFHE - 1RV ND. PRI
PLMEICIE GST-n 2 MDR 2 D5 #2650 %
25, PUEHIRSHICE L TIRRI3Y) ps3 L #OTFik
DBEEFIFLHLFEEEH S TOBEDTIRRWIES

115 20014

>
# =

BEEEORE, KRB, FTRICHETASFHAEICL
BHIR A LTz BEICOWVWTIE KRAS2 BEF
% HLA-DR, HLA-DRBI1 ®0405 allele & L T
WATEEMEATRIE S /-, #RIZIE WTL BEFEY
DEERBE SN, 2512, HEFFMEICELTE
p53 BIZFOTHICH S GML DESARRI M.
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