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BESERE |2 BT B B L0 R CHIL B R FERRE &
FORRKRNESE
—cmyc, N-myce, 8-, y-#7 =%, cyclin D1 CEH L T—

SIRKFAZEIRES RN EER 2 HHRH AR 2
(IEREE © BfhiEsL L)
(EE | IWTFHESR)
Row % —

84308 (medulloblastoma) (2/E /N BB 12T 5T 5 BUEIES T, BIEFICHEREL ST, — R ICAREIEEE L. &
T AT BT OB AL & 1) ERAREATR BB &5 1% o727, HUCHEVNE CIRAREIE T RS R SRR IR RATE
OREEAE U7, 7, RSBERAFIEET 5 —HT, FUICRKLTRET 2ENLH D, HEROMAMEAEEN T B,
SR EMENEEORELAA TS, ZOMEHO pathogenesis ¥ + 41 H8 L 5 2 MIREEFHRF IR ST W,
FHABETFE LT omyc DREFEIE %) & mRNADBRZER (50 %) DHEENT WA D, c-myc mRNA O BRI F LA
BETFREOATEHBELEBLV 26, BETHIRIZLL &V cmyc ORBEFGHEINTEE SR TWE, SHEFKA I, o
myc S Wnt S 7 F MEEROEHNATFTHH I Edb, B-AFZYEIELHETHWnty 7 HVHEMGTIZ20T, Ttk
& R LN B O TS AR L. ME TR Lo BESEIE 2461 2 R, cmye, B, y-AT =¥, cyclin
DI D5 % M L 812, cmye, N-mye, cyclin D1OBMETHIEE FHRPCRTMET L. T p-, y- N7 =V D%
B%, 148 DNARKEEST (PCR-single strand conformation polymorphism, PCR-SSCP) iR U #E Y — 7 =¥ ATE T
L7 BT Tho5fIc LTy 7oy MEFEEMLA:. EAEHE WARF 2 R R UHIIR O BRI %
Kaplan-Meier =7 gl #R % F VTR L 72, RIEEBLEFE TR y- 47 =~ O /A L RT B & 24 B 9B (B7 %) 1ZFE
B, -7 = DMK /MR ERT R % 1951 79%) 12, cyclin DI R U cmyc DR & €12 66 (25 %) BU2141
B3%) IZZDdT. y-AFZAIBWTYIAY Y70y b ORRE RIEEMRCERRAMME L7z, #HIRPCRIZTcmyc,
Nemye & b 12 1HI9 0 BIZTHIEA MM S iz, THES & b ERSEEY (21X FHT RO large cell/anaplastic type TdH Y, cmyce
REEG A% 6 + B CHEEIE L 7-4%, N-mycHSlEs 32 104 U BT LB aERERLL. -, y- 7T =Y DEFIE
1513 M & Lz do o 72. Kaplan-Meier #7205, 7-5 7= ¥ ORBOASTF % RIF L HBI L ©=0.003). F7A-RBEIHICH
FEPIERE % 3000 e B o 72 5EH) (Chang 548, MOEE) i3I, 1B Z RO ER M1~3%5) X ) HEIC (p=0.0002) FHREIFTH-
72 S5ICMOBEE y-HFZVORBROFAETRILLEIS, y- 77V BUBREERCTRREFTH o7 (p=0.022).
cyclin DI EELHBEERS b ok (=0.057) 7%, HHEIILFAEE LA, p-77 =Y, cmycDFEHE FRIBAHEML %
ol (p=0.31, 0.53). HFREIIBVT, FHEETULERCEIMETLLET, y- 775 v ORERBILENRECI TR L E
% 6N7z. F7-cyclin Dl O REMBIENTFMIEFHEHET AIRE L 22 WHEIR SR,

Key words medulloblastoma, c-myc, N-myc, y-catenin, cyclin D1

23£88 (medulloblastoma) &, /NED/NEBILICIFRET S E
HIEET, 1FEAEI/NBE U5MUT) ICBETHA, Th
1220~ 40 AL FAET B 9%). NNERER Tl 2MiaE
IZonTE L (129%), ¥— 73 88aT#kicH 2P, BlENIC
BELLT—MBICRBIELVS &5, REHIEWHO K
IEESHE (20004E3]) Tgrade NIZHHEN T3, BFFE
DiRFEE, EEE T RIS UREHREE, bEREeEA
THOHN—ENTH L. 1970ERITEA Sh - 2RaFRBS

FRL154F10 A 3L HEZAT, FHRISEILA2IBRE

X D BEREIEEL QML LA, AFEPHAET S I
W HEET, SR ERED LT 5B E ORI
AF L2, BIEEAE, FHBEER GEUT), MRS
M5, MEMNBEOIODEFTHEL, WFIChEELE
¥ s standard risk B, —2 Ty FE YT Nidhigh riskBEE& LT
v, FREPNICHEEE L LEBEEFELTWEY, 2
Mz X ) SEAAEERIE, 19604518 D 30 % A HTIFE60 %\l L L,
BRI Tl standard riskBET 70 %, highrisk #C25% & 4 o 72 L

Abbreviations ; APC, adenomatous polyposis coli; CSF, cerebrospinal fluid; D2R, dopamine D2 receptor; GAPDH,
glyceraldehyde-3-phosphate dehydrogenase; MBEN, medulloblastoma with extensive nodularity; PCR-SSCP, PCR-
single strand conformation polymorphism; TBS-T, Tris-buffered saline-Tween 20
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LA L, REFBEFREHADSHFEETE2—FT, FEL THER
TR LME SN TVEY, &%, BHEOMAME, Wt
EOERE ERRTREFS S,
STEYEHTEORZICLY, FSEEICB WL MEE
A IRITASEE A 24T LT & 7248, pathogenesis % 4 (2 $L0H
LEZEEFREFIILARRIA TRV, ROFEOE
17 fefi (KA O ANT TEAHE NS (loss of heterozygosity,
LOH 17p) b Bi3ENE 30-50 % T L 24 & NI~ Ly
FHARETF L LTHRIICE D EHDH S b 0l cmye BIEZT
OHEIEE mMRNADBRBHETH ) 910 fiE i N-myc & ¥
ISR & 2 B T ERA R OTER large cell/anaplastic
type LABBT A Z E AU E S UL, cmyc OMB(E
FHEEIF4%ATHR YT LI S MY, mRNADBRFER
A50% AL BHEETHAI L EBRPELE LI EMS, o
myc DEBRFAHET 22 THATA TR TEL, FEH, o
myc ¥ Wnt ¥ 7+ v T APC (adenomatous polyposis coli),
Axin, F-HF=VIZLDEE LAV CRAAMGEZIT TS
LEZ LW BMEEIIBW TS TS ORI S

2, TNERSRBETH Y™ cmyc DBRBEHEEHHE T
BIEE-Twiw, LaL, iFy-47=>bWnti o7+
VECHBEZE, 3-BT=ridemycd VL Acyclin D1 %
WL, —HFTy- 27 =22t LA cmyc 2iFHELT5 T L,
HHESIEE SN TVET®, g5 v dfiFETIET 2
VI 3TERFREINTVED I, . F= s ionT
BN THEECRIFEN I EA R L, E—BRIIBVT
IV r3TERMHEHEENTVE®, K CIEMrEIcs
WCcmycBifZTFED &L 3-, y-# 7=, cyclin D1, N-
mycHF B L, THSST-% REk{kaEry, ST-4L%
BRI L, ZORREMER IOV TR L7,
HRBLUHE

[ &

SRR M i B PR L B Tl 32 34 R NS HEBR L
FoREIERE 24 Pl A g & Lo, fHERIE3T %R L LT V7L
FELIZ4%STHRLLTLFE FCEEL, 8571 Al
e, HEICTYfE U7, M s E, WHO o Jlii#; 43

Table 1. Primary antibodies used for immunohistochemistry and Western blotting

Antibody Host Isotype Clone Source

{3 -catenin Mouse 1gGl 14 Transduction Laboratories, Lexington, USA

y -catenin Mouse IgG2a 15 Transduction Laboratories, Lexington, USA
cyclin D1 Mouse 1gG2a DCS-6 DAKO, Glostrup, Denmark

c-myc Mouse 1gGl 9EI0 Santa Cruz Biotechnology, Santa Cruz, USA

a -tubulin Mouse IgGl DMIA Oncogene Research Products, Cambridge, USA

Table 2. Oligonucleotide primers

Gene 3 imer and anti . . Product Final
€nse priumer an nfisense primer s quences size (bp) concentration (HM)

c-myc 5-GCTCCAAGACGTTGTGTGTTCG-3' 150 800
5-GGAAGGACTATCCTGCTGCCAA-3'

N-myc 5-AGTCCTTCCACCCTCTCCT-3' 151 300
5'-CACCCAGCAACCCCCTAAAC-3'

cyclinD1  5.GCTGCGAAGTGGAAACCATC-3' 140 500
5-CAGGACCTCCTTCTGCACAC-3'

D2R 5-CCACTGAATCTGTCCTGGTATG-3' 110 200
5-GTGTGGCATAGTAGTTGTAGTGG-3'

GAPDH  5.CATCCCTTCTCCCCACACAC-3' 104 60
5'-AGTCCCAGGGCTTTGATTTG-3'

(3 -catenin 5 ATGGAACCAGACAGAAAAG-3' 157 500
5 TACAGGACTTGGGAGGTATC-3'

y -catenin  5-GGAGCAGCCTATCAAGGTGACTGAGTGG-3' 282 500

5'-GAGACCCCCTACAATCTGCCTCCTTTCA-3'

D2R, dopamine D2 receptor; GAPDH, glyceraldehyde-3-phosphate dehydrogenase.
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Table 3. PCR conditions

i

Denaturation

Annealing

Extension

Gene (Temperature (C)  (Temperature (C)  (Temperature (C) aﬁyfilfeiz 'ft?:m
/Duration (sec)) /Duration (sec)) /Duration (sec)) putics
c-myc /D2R 94/60 55/60 72/60 35
cyclin DI /D2R 94/60 55/60 72/60 35
N-myc / GAPDH 94/60 53/60 72/60 30
3 -catenin 94/60 53/60 72/60 35
¥ -catenin 94/60 56/60 72/60 35
Table 4. Summary of clinical, histological, immunohistochemical and genetic study
Age Chang Tumor  Post-op Gene cat Immu;?:;:toclzszﬁ;sgl)' omye WB Survival
Case Gender (y.0.) Subtype staging resection  therapy amp om0 om - = y-cat  (mo.)
1 F 1 Desmo* T3a MO STR RT - - 4+ =+ - ++ NA 398 alive
2 M 7 Classic T3a MO STR CT,RT - - 4 T + +++ NA 10
3 M 12 Classic T3a MO PR RT - - +++ = — - A+t NA 4
4 M 5 Classic T2 MO STR RT - - - - - + - NA 15
5 M 7 Classic T2 MO PR RT - T = - ++ NA 30
6 F 6 Classic T3a MO STR RT - - o+t T - ++ NA 44
7 M 4 Classic T3a MO STR CT,RT - - - - - - ++ NA 5
8 M 5 Desmo T2 MO GTR RT - - - = - - - NA 269 alive
9 M 27 Classic T2 M2 STR CT,RT - - - - - + +++ NA 13
10 M 9 Desmo T2 M1 STR RT - - ++ - - - ++ NA 15
11 M 6 Desmo T3a MO STR CT,RT - e = i o = - + NA 173 alive
12 M 11 Classic T3a MO STR CT,RT - - +++ - - NA 169 alive
13 M Classic T3aM3 GTR CT,RT - - ++ - - - ++ NA 5
14 F 1 Classic T3a M2 STR None - - 4+ + + NA 0.5
15 F 13 Classic T2 MO STR CT,RT - - o+ - + ++ NA 75
16 F 2 Large T3a MO GTR CT,RT N-myc — ++ — + - ++ NA 136 alive
17 M 22 Classic T2 M0 GTR RT - e s R = o - +4++ NA 133 alive
18 M 11 Classic T2 MO STR CT,RT - — 4+ At — + NA 88 alive
19 F 2.5 Large T4 M3 PR CT,RT c¢cmyc — — — — - +++ NA 6
20 M 0.1 Classic T4 M2 PR None - - 4+ = = - + + 2
21 M 1.5 Classic T3a MO STR CT,RT - - ++ = — - + + 34 alive
22 M 11 Classic T3a MO GTR CT,RT — -+ -+ + -t + 21
23 M 11 Classic T3a M0 STR CT,RT — e = = R - ++ + 23 alive
24 M 1.5 Classic T3a MO STR CT,RT - - 4+ =+ - - + 11

amp, amplification; cat, catenin; ¢/m, cytoplasmic and membranous staining; CT, chemotherapy; Desmo, Desmoplastic; F, Female; GTR, gross total
resection; Large cell, Large cell/anaplastic; M, male; mo., months; n, nuclear staining; NA, not available; op, operative; PR, partial resection; RT,

radiotherapy; STR, subtotal resection; WB, Western blot; y.o., years old.

*medulloblastoma with extensive nodularity.
Immunoreactivity; —, <5%; +, 5 to 50%; ++, 50 to 90%; +++, Z90%.

(20004 3EN) I 7z,

I. REBKLFRE - 2O

E&4umnT 7 4 O EEE L, poly-Llysine (Sigma,
Saint Louis, USA) MERF 4 F& 5 A EIZIRY) fHiFek ¢
oo FY Ly (FREMZE, BER) 2HAVTHEAZ 71 7,
0.IM PBS (pH 7.4) T##, 03% (cmyc DERBIT OB
3%) BEELKREAMA Y/ —NTHREL, REESLFF Y
y—YigiFee/. 0.1M PBS (pH 7.4) TH#ts, p-17=
Y, AT R emyciZiZ5%AF LIS A)PBS%E
cyclin DI EFMEFEZHWCERTOFHE 7Ry F 7L
7. E—RIAREZELCRLELDOZEHEL, 209 big-»

FE YR y-HF = YHARIE5004, c-mycHifid 2005,
cyclin D1#i4k1L 50512 & L F AW (DAKO antibody
diluent with background reducing component, DAKO
Corporation, Carpinteria, USA) THIRL, 4 CT—HKIGS
F7z. MIETAE TR E SR T2040M, K CEMRL
ANVTITEYY - € FrCERIOSBEFRERGS
gl BBR-AF=Y, y-H T R cmyc DRIEGREC
i3 LSAB ¥ v b (DAKO Corporation), cyclin D1{Z2% Tl
ABC ¥ v b (Vector Laboratories, Burlingame, USA) % Fi\ 7z,
Z0T%, 0.005%BES(LAKEM002%T T I/ RVYFIV
(Sigma) ML DR &R, AT IFD YTOHEREET2
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Bfka o b a— WS —RPE T 2l L anb oL Lz,

FVURD Gt @B (2 OV Tid, BESHIILEE % &t 200 5 D 85
FALEF 3 & T 12 48\ T2 AL 241 10011 00l e v o0 By 1k 0 5 %
RIIL, 2OV EH5ETHRIEL, ZNENOGT-ORMH
ELTRHI L7z, 20 T ORI %LU TE —, 5~
50% % +, 50~90% % ++, 90 %Ll % +++ L EFR L 7=,

. 922270y NEMR

HES AR IS BB y - I T =V EHOBHETHAND 120,
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SDS, 1.0mM sodium ortho-vanadate, 10mM Tris (pH 7.4))
TR EMVER, HHI2& 4 %4C, 10,000rpm T 20 45 [ 50
LEEZRILL7:, v~ 42709 2 — 7|2 TL10RBALE L, %
END10% 2-A N H T MITF ) — )b % Gt SDS #E i % N 2
100 CTHAMMEL 72, KL —> &7 ) 100g DEIVE % il
LB (4% ~20%) fFEE) T2 ULT I N Gk, R
50 T40mA, 305 MkEI L7z, ZF Vv EThisn-alE%
— bt — A (Amersham Pharmacia Biotech, Little
Chalfont, UK) (Z#2%° 1L, ECL¥ v ; (Amersham Biosciences,
Little Chalfont, UK) ffl@® 71 v ¥ o V34 2% Mz 7~V
AR (Tris-buffered saline -Tween 20, TBS-T) “C 215

BRAT 2 AT - 729999 SR RAF S L7 ML % MG R (1% Tay R T LI —RAKELT, 2%7 0y %2 SREA

B
N

¥
s
2
%
o/

Fig. 1.  Photomicrographs of immunohistochemistry with y-, j3-catenin, cyclin D1 and c-myc. Positive (A, case 11) and negative (B, case
19) staining of y -catenin. Cytoplasm and cell membrane was diffusely immunostained but not the nucleus (A). Similarly, ;?-catenin was
diffusely immunostained in the cytoplasm/membrane (C, case 21). Nuclear staining was detected in a small fraction of the tumor cells (< 5%).
Cyclin D1 was expressed in the nucleus in a small fraction of the tumor cells (D, case 14) but negative in case 3 (E). On the contrary,
nuclear expression of c-myc was diffusely found (F, case 22). Insets show positive controls, respectively, and the scale bars indicate 20 oom.
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Fig.2. The Kaplan-Meier survival analyses according to expression of y-catenin (A), cyclin D1 (B) and M stage of Chang classificati
(C). Overall survival of MO group was further analyzed between the subsets with or without y-catenin expression (D). Full line mea
positive immunoreactivity (A, B, D) or M1 to 3 group (C), and dotted line means negative immunoreactivity (A, B, D) or MO group ((
The survival curves were analyzed by the log-rank test and p values were 0.003 (A), 0.057 (B), 0.0002 (C) and 0.022 (D), respectively.
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Fig.3. Western blot analysis for y-catenin in 5 cases (case 20-
24). Meningioma was used as positive control and « -tubulin as
an internal control. y-Catenin expression was detected in all
cases analyzed, but those of cases 20 and 21 were scarce
compared with others.

) TBS-TTHMR L 23y -7 7= ik Q0018), Ma-F27
U (00F) (D 2 FNFNERTLIEMRL S ¢,
# M, HRP#EHI~ 7 A 1gGHiff (Amersham Biosciences)
EIBERIESE, ECL¥ v MITENOEAE LML - A%
L7,

V. DNA#H

HEEAE A 2 5 O DNADOHH 1L, Fujisawa 5P 0 7125 -

7o, BE4um®D 3T 7 ¢ U & HE B, Joseiiinss
EgEst~—F> 7L, BT ARETL T IO
AL, F2L Tl ST 7 1 2 L, ik

%99.8% Ly 7 — b (ROLHILE) CHRE S &, Boimdng
LR (M 3=, W) T14,000rpm, 25 M 0
Hex 24T -7z, LiEERIETRME, 99.8% 7 b ¥ (HIYGHA
Z A 14,000rpm, =HR25WTRLSHEL, T2 %
BRI, ML Y PEREZL 2. oM T r
7—+¥K (Sigma) iz, 37°CT—mufbL, 98C, 104
TuF7T—¥K% 9&‘(“6‘ 7z Ao BTN
EFEEHHALRAELEL. WEDNAL, KiFEOEE%H
L EEE LN IEH A DML A 5 QlAamp DNA Minj ]
(QIAGEN) % i Tt L 7z,

V. #3IXPCR*E

cmye, N-myc, cyclin D1 O {5F-16IE % <5 7’:&‘) Iw‘
5D IFEIHE AR PCRIE TN L7z, il {ET 120k
5 PCR7 7 1< —DE% Sigma Genosis (lLilEiH) ‘~-y:i’»§‘[
A IR M P VAR e S F R S R b P
% ¥ (indodicarbocyamine, Cy5, Sigma Genosis) D 8% £ 3
B Lz, K228 75 4 ~— DR, PCRIE%@H' 1
RUBRSERA ORELRYT. WHIT Y M- Lidcmyce

Weyelin DI LTIE F—/83 Y25 {!lx (dopamine |
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receptor, D2R) #{ET %, N-mycBEFIZx LTI L7
Ve P YEE K FZEEEFE (glyceraldehyde-3-phosphate
dehydrogenase, GADPH) H#{ZF & B/, B3> bo—n
L LTemycl2dd LTiE, BECRETFRIEI I REEhTHETF
EHEBEMEEENCC--CX-1 (CX-1)™, N-myc M3 4N B+
IMR-32*, cyclin D1 (& LML %/ L7z,

PCRIZH, #E L7DNAD S H1u1% 1HORKIEDHR L L
THG KGR ORBEICRE L -ENRETFO TS
A<=, A2 o —V#EEBEFOTIAT-D21y b
200uMDETHF L IVARRX 7 LATF F (dATP, dCTP, dGTP,
dTTP), 0.25MfINTaq DNAKY A5 —+¥, PCRARMH [#
M EE 15mM Tris-HCl (pH8.0), 50mM KCl] % 0¥1.5mM MgCl,
(UL E Applied Biosystems, Foster city, USA) (2, EZERE K
FHAEE10L ISR L7, PCRIEHEREEREEY —~ L4
4 77— (GeneAmp PCR System 2700-10, Applied Biosystems)
Tffofz. RIGHE, MCTTTHMOEBENESE, §779/v—%
Y FOTZ=Y Y FRECE LT A7 LTRTT LTV,
BHRICT2CLOAEOMBREGET > 72, R3IENRETFL

a b c d
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Fig.4. Differential PCR for c-myc (left column) and N-myc
(right column) gene amplification. Data of negative controls
(blood), positive controls (left, CX-1; right, IMR-32) and
positive cases (left, case 19; right, case 16) are shown in upper,
middle, lower panels, respectively. In each data, left peaks
mean internal control (a, D2R; ¢, GAPDH), and right peaks
mean target genes (b, c-myc; d, N-myc). c-myc and N-myc
gene amplification was detected in case 19 (c-myc / D2R
ratio,18.87) and case 16 (N-myc / GAPDH ratio, 7.63),
respectively. The horizontal axis shows electrophoretic time
(min). The vertical axis shows fluorescent intensity (%).

MEEa > PE—LOETI 4=y DA EDE, T 74
g4 7 VE%ERY. PCREER, EWE LISEFET
(Amersham Pharmacia Biotech) T#HI#RL, TRV T 7 I NT
3 F# )b Long Ranger (FMC BioProducts, Rockland, USA)T7
i (45C), EES (34W) TikE 5 # L 7~ (ALFred DN
Sequencer, Amersham Bioscience, Piscataway, USA).

BIZTFHEEOHIEZ, DNAEE Y 7 b (Allelinks version 1.0
Pharmacia Biotech) # v /-, ZEASEEFRUOAE IV ha-
WB{ETF O DNAKFH ICH M3 % 85 € — 7 IO K 2
F4MEL, PCREIREDEE Lo, BEAODNAZ RS
L CEEMEEF LRSI o — VREFOPCRYIEEMDE
DILOFHEI R OBHERZESD k7. WEBDNADEYE
DIIZXE3SD LN TH o 72728, 2%+3SD UL E % B{ZFHEH
HHEeL?,
V. 1X$#E DNAS KRB EZ R (PCR-single stran
conformation polymorphism, PCR-SSCP) #E#H &1
BEY— I ARICEDITREN
1. PCR-SSCP#c LB A ) —= 0
B-AT=rid, THETIIMFBETERSIRESL TV
IV YRR LD D, ynFoviionTidohE
MFEECOMATIEZ S, E— B TERMMRHEhTna .
VY3 EFEH LT, PCRT S 1= — 90 (E5iit Amershar
Pharmacia Biotech (B%0) (&£ L7, PCRIZIE, Hhi L7
DNA® ) B 1lp 12 1HOREOHFE L LTHW, #2077
Av—1tvh, 200MOETFFFL)HR s L4 F N (QATF
dCTP, dGTP, dTTP), 0.25Hfif ) Taq DNAKRY X 7 —-
(AmpliTaq Gold, Applied Biosystems), 10 X PCR#&1f#
(Applied Biosystems) 1x1, 1.5mM % MgClo \Z iR Ak %}
AERI0,NCHELL. BRBBEBY— <L (175
(GeneAmp PCR System 2700-10, Applied Biosystems) {2~
U CTTRHOBMEMRE, &F7F7 47— TG4 7 LT
T LETV, BBICNRTIOSMOBERIEEZ T/, &
IZPCR&M%/R$. PCR#& T, BEWIZKIGEEME (95% )
LTILFE N, 20mM EDTA, 0.05%F L7/ — )b
0.05%70E7 =/ —7V—) ZMA, 95CL05 MO
%, KKICTRBEHFHL, 6% 7V LI~NEFS%RFR) T
VWT I RSV TAOW, 40, REEH L2455 %E L7
7 )ViZ DNA Silver Staining Kit (Amersham Pharmacia Biotect
FRGTHRAE LY,

2. BEEL— 7y R L BERFRTIORE

PCR-SSCPik TR 7% 5 ikE/ vy — %R L7 PCREWIZ]
L, PCRE#I— /LY AFBICLDBEERNZREL -
DNA#H A sV —7 A% v b (BigDye Terminator Cyc
Sequencing Ready Reaction kit, Applied Biosystems) % F\>"
h T VERER, Y—<M¥ A2 T~ (GeneAmp PC
System 2700-10, Applied Biosystems) TH#IE L 7=, £ 96°
THOMELEER, EHICTI0F, 77— > F50C58
HERIG60TLFD TR TS L %2894 7 ViFor. B
545 -3 —%KEFXy b (Centri - Sep Columns
Princeton Separations) % V> THEEL L, BAMIERIEHES R
#£{E (Genetic Analyzer 3100, Applied Biosystems) 2 T3
Fle e L.

V. #EETERAUARAR

HTEFE % Kaplan-Meier 2 CE M L, Logrank#E L7, -
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R 5 %% (p<0.05) 2 HEEH ) LHEL.

3% fﬁ!

F LK ESOBFER, AR PCR, REAMLE V>
Ay r7ay b OBTERETT.

[. ®R&EEBLE

y B 7= OBERRE 245951 37%) 2Bz R
iR /ARET, BEREED Loz (H1A, B).
B-7 7= v SRR/ MREOBERT R % 195 (79 %) THD
(®10), I b2# FEF13, 21) TI L —H4 (<5%) G
HATE # o 7. cyclin D1 R Uemyc DEBHERRIZELEL
641 (25%) BUF2161 (83%) (ZEH - (1D, E, B).

Kaplan-Meier @47 £, y-#7 =Y DRERDZ AP TH LMK
L7=(p=0.003). #FxFHEFHMMITBERTI8y 7, BIEH
C355ATHY, BEBIFHREFTH o7/ (K24). cyclin
DI CIEAEELHMIRE LN ED - 720 (p=0.057), #HIETEHE
FHMIBEET2 A, BEHETEsATHY, BERR
FHABOERI Do 7-(F2B). g-HT7=>, cmycll2onT
pEAEERFN0SL, 053 THY, FHREMHBELE,o %,
HEFEHE R 54, 10EICBELTRITLAY, FEEFRELN
DRy BT ORTHorz. Fiz, BHRICHIENIEE
2B Do 725EF (Chang 74, MOB)™i, HEELZO L
EF M1~3%) X hHEIC (p=0.0002) FHREIFTH-1 (B
20). £5IZMOBE%E y-H 7=y ORFEOFECRI L LS
B, y AT rBUHBREEEICTFRRIFTH o7 (0=0.022,
2D).

I. 9T24%>70v MEAR

REABLETCTRLEEOBRONZy-# T = Y ORBE
BEHEET L0, FHEEERIEONIREDSH (ER
20~24) IZOWTHYITAF > 70y VEETET LA (H3). &
BITy-h T =&MW LA, RERRLETRERRLE
FEBI20, 21l DRBEIIMDTHLhol. YRS 70y
FMEFICBIT A y - Ty ORBIEREABLCERNR LHHA
L7-.

. #3IXPCRZ*

EE ADNAICBI 2 ENEEF LN Y PO~ VREF
D PCREIBEWE D ILOFHEIX cmyc, N-mye, cyclin D1#
nZh097, 1.04, 098 TH D, HEHEREIL022, 024, 0.26T
Holz. BIETFHEIERRLZOE cmyc R N-myc TERLEFR
160 GEF 19/ U16) Th Y, Rz to—V e Diid18.87,
7.63TH o7 (F4). cyclin D1 DFEEFHEIET 1FbHE S
e N A

V. PCR-SSCPZERUBEEY — 7 I XEICEDERRBIR

£HITPCRSSCPH#EIZ L B g-# 7= Y Ry -H F 2V DE
BERETFEHRB I 2D o7, -7 7=V OBBES TEE
BELBRETFEE*ED L LOREWLIL, -7 7= 08
BIERERTR G%LT) 2R L2280 GEFIL13, 21) iowTT
TVVIDEEY - I AR RALN, EREIBRE S
R AR

% =

BFEROERIIBVTI0EROEHEFTHBHOEA I
&) REEFI RIS 2 o 7295, —H CERBEREHEE DM
BAEICHE L. EEIIRARSEEESCE S, REZREL

e

LEHH AN SN TWA, Packer 53 FE L OAH
Hh s, BEER GRLUT), MERRFEES, MEABEICE
B L standard risk®:, high risk## 5 L. &4 CBEHRE
L BEHTHOLEEE L #RE L (neo-adjuvant #EiE) FLIF % BL#
FHETWS, Fio, 19994121 standard risk B D £ EF HEH
B36Gy 2 234Gy ICHEBTAZ LRI LTHYY, BEZO
BREEISRIERE L X Twh, Rsb o LhidEh T gk
BEMBEICTFHLRS  METT5 &8, HEMREL 18Gy
WFIFRRADP L ENTVE®, k) hRAE—HOBE
CEEOREE2 REHIHCEAMERBELZBE, BED
standard risk BEO# 1/3 (3 EFEEIMTH 5P, David 6 ™4,
1D 0FEBIC BT 5 0B OB 5 FHERR EAHET 20
IEERERIEEO AT, FRh, WEARFEEIEBLEP272L
BARTVE, FFETH MENEEOF BRI FHROABHL 222
(=0.0002, [2), FEHICEBHEERE LN LA 272 (=078,
F—FIFRL TRV, KEFFEOEFIES R I b)),
CT, MRUEA LB & ATV B0, WRFERFELIC
DVWTIIBHARCH o7, DLLidd L b Packer 512 & 3
SN SRR TR VWI EERLTWA. 413,
high risk DR & G ORIRFT & BIEF % INATISER L B
BEELFET A, standard risk O A 5 FHAR B %1
fCH LIREREEL T o, TEELREERbhS.

TR DG RFREENTTE, 5, AMFENWER & FRICELT
MR ELNTWS, LKA (desmoplastic type) &
BEFENM15% % 5, FER, FHREFLRERNE LTHRES
NTERD. —FT, FhREGHELRP oL LOBMELDHY,
RBREI—ELaW?, Lal, BEEREOTRORbSELA
L & LB MBEN (medulloblastoma with extensive
nodularity) &, (3 & A EDEFIDIHUTICRE LEDTFiE
DRV KHFE D high risk BELC b HLEH M AT & BEHRIBET
B DOATI0EUEEF LTS MBEND L6 (EAL %8
FNHTWi, ZDZ Lidhigh rskBEICd b 5 TH 1/4 DIE
BITHEBFEONSZLIINTEI—20BAELRYH S, —F
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YETWHO MBI B L, A BN EEREICSL (F
¥3TRE), BERL ) MERBEL D LB LALT,
DTFHRRRTH B, KAFFE T2 24D large cell/anaplastic
type B E N TV, LBNIATHEG » F TREEIE L 7oA, 1)
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L0 Z EIGEEE FRE) LA TFRHIBICIRENSH ST
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KEXETE, REFHETFERHATHS.
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LERWZ &hh, EEFHEIEICE S 4RV emye DRI EH
HIZIEB L7z, ThE ComsEdr 5ENEHcmycld, Watd
TFMEER LIS o TR- ATV IC X W RBERAEHE*ZT2
ZEDFMOENTWEY, g hFornIEFF L ARERIL
fl# 4+ 5APC % o — FT2RETIE, REEREBR) K-V
AOBEHBEFTHY, TORBIIAEHTIHERILTHE
B (Turcot’sfEBREE2E) THAVZ LML TS, T2
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HEURBETODIEILALDEFTAPCELER- VT =0 D%
BPRESNTHBVZ s, IEEMHHZEEIC BV T3 APC,
Axin, B-HT=rDREFHFEINL. LrL, ThEITo
WETEHENEFNSBRET, LhLd p-n7=rOFEHit
Tl emyc DEEETLED 52 WILBRBHETH 2 LIZER
THHNO, o BT FR- I T = L AR 2
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1§, cmyc, cyclin D1 & DB S RO Sheh oz, KEFE
EBVTR-H T2 ORRY, TNETOREDD (FHER
%) LR LTHRE SN oz0l, #47 LIEREID
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LL, ShoDFENA - ERICHEET MRS, Mg
FERBHDLVEV T FVEEROWTHEOBRERES LTS
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KRFFEICIE, N-myc DBIZTFEENE 2 V#0912 large
cell/anaplastic type L ZRTE N 21203 5T, 10FELL FELHE
FLTWD LB (FEFI16) AHEET S (354). ALERTHc
myc DBEFHIBE ROz~ GEFI19) 2%, BWEICRHEH
BELROWE r ECEBHEL-OLHBHTH B (FR4).
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FC MEBULBIAINTICONZETD large

cell/anaplastic type DR & FHARICHEBT 5 L& 21
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myc DRIEFHENE & FHROBRIIOVTIRARE L S HREH
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IEED, y-B 7= OREMBLENRE LT O ME|
7% Chang SAMOBE, 451 standard risk BED iGH#EHIEI 0.
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RENT.

Bl 23

Refzdihich, HEELHEREEY F LABMU TR
CIEELRARELELI . £, REEEONEEEEY LR
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Immunohistochemical and cytogenetic analyses of medulloblastoma and its clinical relevance: with special
reference to c-myc, N-mye, 3- and y - catenins, and cyclin D1 Koichi Misaki, Department of Neurosurgery, Graduate
School of Medical Science, Kanazawa University, Kanazawa 920-8640 — J. Juzen Med Soc., 112, 140 — 150 (2003)
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Abstract

Medulloblastoma is a malignant cerebellar tumor that occurs in children and is difficult to cure because it recurs and
disseminates into the cerebrospinal fluid (CSF) space. Despite extensive molecular analyses, the genetic pathway responsible
for medulloblastoma genesis remains unclear. Gene amplification and mRNA overexpression of the c-myc gene are reported
to be adverse prognostic indicators. However, the frequency of mRNA overexpression (50%) cannot be explained by gene
amplification (4%) alone, and therefore, other mechanisms independent of gene amplification may exist. Because c-myc is
located downstream of the Wnr signal pathway, we examined associated molecules in primary tumors by
immunohistochemical and cytogenetic analyses, and discussed their clinical relevance. Twenty-four medulloblastomas were
studied. Immunohistochemistry of c-myc, 3- and y-catenins, and cyclin D1 was performed, and differential PCR was
conducted for the gene amplification of c-myc, N-myc and cyclin D1. Mutations of 3- and y-catenins were examined by
PCR-SSCP analysis and direct DNA sequencing. Western blot analysis was available in 5 cases. The clinical significance of
the results was statistically analyzed by the Kaplan-Meier method. - Catenin was expressed in the cytoplasm and cell
membrane in 9 cases (37%). Cytoplasmic/membranous staining of [-catenin was detected in 19 cases (79%). Cyclin D1 and
c-myc were expressed in the nucleus in 6 (25%) and 21 cases (83%), respectively. The expression of y-catenin in
immunohistochemistry was confirmed by western blotting and the expression levels were well correlated between the two. c-
myc and N-myc amplification was detected separately in two cases. Although they were histologically diagnosed as large
cell/anaplastic medulloblastoma, a highly aggressive subtype with dismal prognosis, the patient with c-myc amplification
expired 6 months after surgery whereas the one with N-myc amplification is still alive over 10 years. Mutations of - and -
catenins were not found. Statistically, patients without CSF dissemination (Chang MO0) showed significantly better outcome
than those with dissemination (Chang M1~ 3) (p=0.0002), and only y-catenin expression correlated with good prognosis
(p=0.003) among the molecules analyzed. Furthermore, y-catenin expression was also significant in the MO group (p=0.022).
Although insignificant (p=0.057), cyclin D1 expression showed a trend of adverse outcome and all patients with cyclin D1
expression expired. The expression of f-catenin and c-myc did not correlate with prognosis (p=0.31 and 0.53, respectively).
In conclusion, the immunohistochemistry of y-catenin is useful for further stratification or individualization in

medulloblastoma treatment. It was also found that cyclin D1 expression has the potential to be an adverse prognostic
indicator.



