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SEENER DTN BT 2 BRIZFRBITOFRYE L Z ORRIESR
— BRI & ZEIRIE L DEAIC DT —

SRR R R LR AT SRR MR 5 B o e e ) ) &
(IBFEEE © BiAiEsiRleE)
(£ D IITHEHIE)

oo W ¥

FRHARAIE (neurocytoma), NEFERBMANE LEEIEH (dysembryoplastic neuroepithelial tumor, DNT) &, HELH#%
ML, MR RIEE S L ORI M- R 4185 (neuronal, mixed neuronal-glial tumor) (28 %4 A FREMESE T
5., LIFLITHAREREGEZH O MEBMR T HICH4E, BRRESETRL, MO LHE T 5 ZRIERIE
(oligodendroglioma, OL), RA&EIEE (oligoastrocytoma, OA) & DEBNIHERT 5. K4 IXAEE, FTHEMFRLE L0, HHE
FTHEERENYET S, MG — P —ThdLF T F 74 P DETBEMEIE AREEOFEEER, OLIZBIT A NEHMH
B, EFEMELLOMEMUITR, S, EFE, BESY, WEEESENZHORRIMHINTWS, KU TR OME
U7 R, 2 b b INE P AEHIIIE (central neurocytoma, CN), MBI DNTZx L, OL, OA AT STV 5451,
19 etafhkAT TS HEDH S (oss of heterozygosity, LOH), pS3EETLEEMAT L7, 7z, MITHAANRAMITARED
NI D BT TEE L1572 4o 72 24 (extraventricular tumor with neurocytoma features, ETNF) (23 Lt {Z2E IO BAT % 3 7z,
WX, UBTEML/ACNGHI, DNT24I, OL7#I, OA4#l, ETNF 2%, #2161, LOHM#ATIX, OLIZ&BIT 5 1p, 19q D3k
MREEREAN—TETA4 70774 bERAGV. pb3METERE, 1R DNATRMEES T (PCR-single-strand
conformation polymorphism, PCRSSCP) 42k 2 A7 ) —= v 71k, BEOSH B ¥ TV IZonCIEERT 2 ke L. &6
YT 74 PRI s —F ORI L 2 RERB E TV, CN L ETNFOR8HIC I E FMEESMRA 2B L 72,
LOH 1p, 19qi3, OL 7HIH 64l (86%), OA 44IH 35 (75%) Z58%, ph3ZEEIZLOH 2B Ld o 72 0A 1FIIZ 15 zeskgs i
(codonl6l GCC—~ACC, Ala—Thr) #3E® 7z, CN,DNT TIZB{ZEMER T & RBO L b /. ¥ F T M7 1 VBRI,
CN, DNT o4, OL 7361 43%), OA4FIH3H (75%) (it L7z, F7- CN&BIChifEMie Bk % R 3 5 Mg
37z, EINFO1HIE, ¥+ 774 T Ve > bk £ R 2 BHEE T 072 L0H I 4 {, o 1HE,
LOH 1p, 19q % REH ¥+ 7+ 7 1 ¥ VI8, FARMIALHSE A RE T 2 BMIERE LR 2 h o7z, BIE 20N H 54wt
MEAR < b, BFEIEMBAR~NDOMEA L OL LW L7=. CN, DNTIZ#E{EHIZOL, 0A & &7 ) LOH 1p, 199 B L U°
pR3EETERERER V. INGBEENEEDEITIIHEOENICERTH S,

Key words neuronal and mixed neuronal-glial tumor, synaptophysin, loss of heterozygosity,
chromosome 1p and 19q, p53 gene mutation

HAEMALIE (neurocytoma) R EFEEREHE LXIES
(dysembryoplastic neuroepithelial tumor, DNT) (21980 4E{% 1242
IE SN MRHEEE TH Y, WHO RIES S8 TR
FRIER B & O RMR-IBHIRR A 8% (neuronal and mixed
neuronal-glial tumor) 24 E N5V, MRHIMIE L 198242
Hassoun 5212k » TREShARMEEHETEICT Y + Eofl
TMEB & ZFOEEIIFEET 2 (WMENMEMIIE, central
neurocytoma, CN), BEZNICHETAHbHAsNEY™Y,
FHEBREFE SRR o I EAEEH G - -HE
DEEFETIH—LMREICEEICHBEL, ZEERE
(oligodendroglioma, OL) {ZE&4 2% 29, —J5, DNTId 19884

PR I3E11A 27 BZAT, FR1441 A 18 H%H

{2 Daumas-Duport & ‘DAY T A D ABEORNFERFELIZH
Wi L2 EBR T, KRB EIC AT . HREERMEENICE,

BENICZEREBARE Z 2 b s/ Mo BMilassgEkL, #
E oI HEaATERE T A (specific glioneuronal element,
SGE) 28 TH 545, —EHIZ0L, EMMME (astrocytoma)
HBEVEFDRET (oligoastrocytoma, OA) \ZHEEL L 2-#ik %
FHT 59, ZhLOBESITIIE—ZICHBEMMEOETH
BYF T T4 T gm WY BTEME MRS E SR
TR UL ad s, BEEMEICLLYF T 714 Y
YEEOREEEDTC, OLPHGN LY T 7 714 IV
EFEERL, POETFEME TR EBMEE RS

Abbreviations . Abbreviations: CN, central neurocytoma; DNT, dysembryoplastic neuroepithelial tumor; ETNF,
extraventricular tumor with neurocytoma features; LOH, loss of heterozygosity; OA, oligoastrocytoma; OL,
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NI W g7 OLICHT AR - —2HFELS
W EEEL D, TR, RIEMMCENBINIIERATH B,
o T, WEFFEMBMBIESL, SGEDIEo&D LA W
DNT & OL, OA L DERNIHEETH 5. HHEMILIE 2 3708 L 7=
Vallat-Decouvelaere & 2 1&, MR 5 Akl lE & 3507 L 7
JEFEAS, BICOLEHIBALAERA SRS L, MBREEz >
Th7 4V YBERRROATEHITT 2 LoEBREEEs Ty
. MERAIEIE, DNT & OL, OAILIBH 4B L UTFHITRL
D, HEELBHIEENE.

WLAE, OL CIEaT-A85 s 1 F e (Al (1p) B £ 0519
FhaEER (199 O~NFOHESFEDN % (loss of
herterozygosity, LOH) 2S84 (~80%) TR E NP ™®, LOH
D EFNZ I pS3MEFLERIMEE N T B, —J7, fil
FEMINEIE, DNTIZB 25 T4 MMmEICHT 5 |3
EAER, ARFIETIE, TN TORMBIFEHOTRCLDY
ifi5€ L 7= CN, DNT, OL, OAIZB\WTLOH 1p, 19q, pb3EIETF
REEWBEL, WA Lo BR800 Lt
M9 fRAT % 3l A 7o

WRE LUHE

I.x &

SR KRR AR AL Bl ¥R Tl 32 25 SR LIS ARG EI B 2
fer v b EMEE AR E Lz, SRREEARIE37% RV LT VT
B RFEAE4% /T RNV LTIV Fe FIZTHEE, 78771 712
TEHH, HEWCTHE LA, MEMMARENTEITIC W T,
WHO OGS4 ICHEV Y, SRR I8 98 15t Jeas it i ik
M & MBI BW T L TRE, Blr—H L -boz
T L7z, CNIZRME MR A L BAERGE T R 58— M
MO AW £ B MERIRREEA &, DNTIX HEFEEN
POEMSGE # o T LML BWT L7:. OLIZMEIRERE
EMMRMMEE M) 2T EDMEN 2 DO T BET L, OAIXMEH
ARBEE L3 sr LToaE L - 2HAE (astrocytoma) % &t
Fobmk Lz, HERFSR7IEAMEIICEEL, FHT
—Hi & LT S 7z, HE $to CHIBRERE IRV A, e
R ORI IE EERR & R R — 2 MR O£ &
B sz, [EARTES 3668 (ZALRTFREIZ A L R TR &
NS, SERIBNTH—2iERIBEEZRL, 2R
fLER SN Ao7z. TRE 2GS HEHIILIERE OFEE & 362
PHEERTR & K { KINFEHEIES (extraventricular tumor with
neurocytoma features, EINF)? & L TS 28 L7z, fefm
IZCN 6%, DNT 24, OL 7%, OA 4{il, ETNF 241, Ft21l
R L7z,

I. ®mEEsEs

1. #ufk

Wy v 71V rHfEL LT, £/ 73—F ViR (clone
SY38: Boerhinger Mannheim, Indianapolis, USA) % f\>7z.

2. RIEMEILETRE

[E24,mn7 7 ¢ 2R E{ERL, poly-Llysine (Sigma)
WA S 4 K75 A LR HTEBEsERL #2000 ()
g VTS5 714 > L, 0.1M PBS (pH 7.4) Tk,
0.3%BELAZEARMA Y / — LV TRBLABRESRNV T F 25

—EadEaEdsz. LTLSABF v b (DAKO) w7z, 0.1IM
PBS (pH 7.4) Tk, EERWEEIHD- D7 Oy F 27
Pk (EFE7HFLE 2FRT0MRES /. RICES
0 —F VAT BEET 206 H/IRL, —REEELTLT
T— RIS &7z, W5 Rtk z ERT 152G &
&, BHLILAMNVTINTEY Y - EFFIZTCERFPTL
SHBISEITV, 0.005 %BER(LAFE0.02% ST I/ R FT
> (Sigma) MBEUZE ) BB SE, AT F ) L THRBET
oz, BEI Y -k UTIERBHE (ER 19, %4 £H
W, oY bu—izid, —kiifkrikvcb ok L,

II. EFEEME

MRS, WEARE25%B 7L ¥ — VT LT FEHETHD
MEEL, B THII YV VERERTHERLIZ0%Y 270
AEMICERLL, TAIYLABETREEZEODL, TRV IZ4
L7 CoM#ks pEEDZRERL, YT LERE ST
CEEA T HEY %, H L H-600 B T IEMEE O THIEL
720,
V. 1 EE4REER (1p), 19FLEEXRR (199) ®LOH
BT L U ps3RIZFND1IAHDNASREESE
(PCR-single-strand conformation polymorphism,
PCR-SSCP) ik, EiEL — VI XRICLD2EERBT
1. DNA{MHH
A A & D DNA O, Brustle 50 Akt 72,
HE4mn37 74 28N 018 % HESets L, MtEld
BEETIcZRBEROMSE~v—F 2 7L, KRETLIIT—
PEDWEEHPL, FLVULAITHEAAT 74 o2 Lz, Bl
BB Tz%99.5% 2%/ — b (HIGHESE) THiRE S ik,
MR E O HLEOEE (P 3-8, W) 12T 14,000 rpm, 54
BRI TR LR IT o/, L 2B TA1%99.8%7 ¢
b > GIYERESE) %02 14,000 rpm, 25 RIRTECLSEEL 72,
FiEEFTRMICKRER, BEE L, 707 7— €K (QIAGEN)
Nz, 55°CT3MMIRE, 98T, 105 TTIF7T—¥K%&R
HEE/. A DNAE, BHMTL200 1L ) QlAamp DNA
Blood Mini Kit (QIAGEN) # W\ T, 7o ikdliiE4R Lo
EHRAME L D3 L. FahoBREIEEicEDnER
FHEWL, A 7+—LFarr bEGL

2. LOH 1p, LOH 19q /@47

LOHE~ A 7 a5 54 b HVTRF LA, fEHLE<
{70955 4 MIOLIZBIT 2 {BREFET H/x—F 5 1p
) D1S508, D1S2734, 19q ¢ D19S209, D195412, D19S596%29 %0
T (1), Research Genetics#t (Huntsvill, AL) X DA L7,
PCRIZIZifH L 72 DNAKIO S B 1 pl 2 —E O KISOFHE &
LTHvw, BISiiE6pmol 75 4 w—1+v b, 10X PCR
RIE#EE it (Perkin-Elmer Applied Biosystem Division) 1 x 1,
BABIE200 )M D& T+ F L) KX 27 LAF K (JATP,
dCTP, dGTP, dTTP), 0.25H.{(L0 Tag DNAKY 27 —4
(Perkin-Elmer Applied Biosystem Division), 1.5mM @ MgCl;iZ
AR AR S0 LIS LZ. SIS ATLEA
Ju (Perkin-Elmer Applied Biosystem Division) #* &/ L, #%HE
B4 (@448 Takara PCR Thermal Cycler 480 (Takara biomedical)
TPCR%:To7z. 4T TIHHOEEE, £771~v—1lE

oligodendroglioma; PCV, procarbazine, CCNU, vincristin; SGE, specific glioneuronal element; PCR-SSCP, PCR-single-

strand conformation polymorphism
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Fig.1. Schematic drawings of chromosome arms 1p and 19q.
Positions of the microsatellite markers used are indicated on
the right of the common deletions in oligodendrogliomas

(bars).

Lt 4 207 a s T A% T, iz 72°C 105 WX
Wk fior. BlWEIA 70754 b=~ ¥ %
PCR &M% 7R3, PCR ILIH:, HIMRREH (ZSEAHEILHL (95 % 7K
VLT LFE K, 20mM EDTA, 0.05%F ¥ L ¥ o7 /=,
0.05%7HET /) —LT—) EMA, 95C 105NN :
%, HoRICTEBGHL, RIGHA 1 Z6%FYT2)LT 3
F/TMERSE S — 27 T A4 bk Flv 1 X TBE #RHF S THAUIK
BEFior-. TOW, 2~ 4BERkBItk, 4" & DNA Silver
Staining Kit (Amersham Pharmacia Biotech) % fl\» T3t L7z,
—HOTLLHHESEMMIRET S L DIFEHICLOH L HE L,
EEORLERTOORRGLASVEAX Y F—TIY A
A, TvF by aava—y—FETRTY v FAL >
7 @ NIH Image % BV TH#H7 L 7= (NIH, USA, http://rsb.
info. nih. gov/nih-image/). [ DNA & %t HDNA & 045 550
B, WEDNA®S50% M TIET LTv5%% LOH & ¥
EL7.

Table 1. Microsatellite markers and PCR conditions

Annealing Size
Locus  Type  (C) Cycle  Heterogenieity (bp)

D1S508 DI 56 35 0.81 73-85

D1S2734 DI 59 35 0.84 108-134
D19s219 DI 59 40 0.77 160-190
D19S412 DI 58 35 0.81 89-113
D195§596 DI 57 35 0.54 213-221

N

3. PCR-SSCPi%iz & & p53 {5 DRI

P53 AT T D7 BAIRHT 13 Iwato 3D FIRICTE, EROHK
MBIV 5 ~8FMIT L. TIAT—DERE
Amersham Pharmacia Biotech (BF0) (&Rt L7z, MREERTIX
7 — &% ~N — A (The Genome Database, http://
gdbwww.gdb.org/) 651 L7z, PCRICIE, #il L72DNA®D
Fblple 1 EORKENHE LTH 72, KBTI 6pmol
DFFAw—1+xv b, 200 uMOETFTFFL KXY v&F
N (dATP, dCTP, dGTP, dTTP), 0.25 A7 D Taqg DNAKY X 5
— ¥ (Perkin-Elmer Applied Biosystem Division), 10X PCRK
54 (Perkin-Elmer Applied Biosystem Division) 1 xl,
1.5mM @ MgCI2 (T RBEEE K ZMA SR 10 o NfHEELL,
2 3 T4 1 v (Perkin-Elmer Applied Biosystem Division)
#EB L, LIRS E Takara PCR Thermal Cycler 480
(Takara biomedical) “C PCR %7 - 7. 94 C T 34> M D#ZNER,
BTIAT— LT A I N TRT T LETY, BRI
72CI0GMOMERIE® T, 22K T T 4 v — DHEHER
B, #312#DPCR&S %KY, PCR, MR \ZSUGE L
Wi (95 %V AT MFE K, 20mM EDTA, 0.05%F ¥ L »¥
7=, 0.05%TUET /=T =) &ML, 95CT0%
Mo, RARICTRBEEL, BUGSH4 pl 6% 7 )t
O L&A 5%R )72 ULT 3 Ky VvERWL X TBERRHH
W TCESIRBI R T - 7. A0W, 4B:E, HEMTHEL 2
#kBiL, #' V% DNA Silver Staining Kit (Amersham Pharmacia
Biotech) % A\ THeta L7z,

4. HHEY — & T2 A & BIEERFIORE

PCR-SSCP#:T/N Y F DR &R LIERIZN LT, PCR,
By — 7 Ty ARICE D EERFZRE LS. DNAYA 7
y—2x v AF v b (Perkin-Elmer Applied Biosystems
Division) 2 FAVTHY Y 7V EFEL, DNAY -7 T =373
(Perkin-Elmer Applied Biosystems Division, California, USA) 12
T LE., =02 ATF4 < —|ZIZPCRIEH 7 7 4
v —%EAL, BRI~ A 7 0o 100 (FilE, T Tf
FTF 47— etk L PCREGH M L. RIE
\& K% T 44 % 3£ 18 Takara PCR Thermal Cycler 480 (Takara
biomedical) %#f L, 95CT3oMOMEMHEL, KMH5T 30
W, 7=—1 ¥ 750C 0%, HERE2TOBOTRTT
LT30H A 7 VAT o 1=1k, BEICT2CTIOSMOMEREE 5
Zh ot ¥—# 1 A4 i LongRanger (AT Biochem, W
Pedh, BUR) % VT 1 X TBERBREH B TAOWEBETHRE) L
7.

5% &
#4ER ORERABILE, ETREMERR, pS3®IETFE

Table 2. Oligonucleotide primers used in the analysis for p53 gene mutation

Exon Sense (5-3") Anti-sense (5°-3") Size (bp)
5a TCAACTCTGTCTCCTTCCTC CTGTGACTGCTTGTAGATGG 155
5b GTGGGTTGATTCCACACCCC AACCAGCCCTGTCGTCTCTC 162
6 AGGCCTCTGATTCCTCACTG AGAGACCCCAGTTGCAAACC 168
7 GGGCCTCATCTTGGGCCTGTG AGAGGCTGGGGCACAGCAGGCCAGTG 191
8 AAATGGGACAGGTAGGACCTG ACCGCTTCTTGTCCTGCTTG 225
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£, LOH 1p, LOH 19q E#T DR ERT.

[. SEEa L

YFTRT 4 P UBERRIZCN 65IH 561 (83%) (2580 7.
LA LZORBERIIHA T, SEITIIOEYE, 26 Tl3Es
HBTHolz. 14 EAREE3765) BV TREIZDLNLED
o7eh, BREBOERCIVERICHERAIBDLN (T
2A,B,C, D). DNTO2BIZ VI UBIEICRELRD-.
~—J OLTIX 757 361 (43 %) WA RICEEREZDHL (M2 E,
F) . OATIZ4BIFR3% (75%) = RBELHD, I b2FIEEs
B, 75 16 (EAREE3667) IXUEHEICED LT, CN,

Table 3. PCR conditions for p53 gene exnons

Denaturation  Annealing Extension

Exon (Clsec) (C/sec) ("C/sec) Cycle

5a 94/30 61/40 72/40 35
5b 94/30 63/40 72/40 35
6 94/30 61/40 72/40 35
7 94/30 61/40 72/40 35
8 94/30 61/40 72/40 35

DNT & _RTEekiyicgeF 0 13§Edro72. 2B OEINFO—F
(BEAREFES3279) ZUBEICHEEETHY (M2 G W), 1F (&
REE3668) Tl Bdiro7rz (F2L)).

I. p53:BZFERDBRH

£ 214123 LPCR-SSCP#k# IV Cps3 BIZTFERT A Y Y
—=y L7z OADLH (ERFFII/Y LBV T/HY FOR
EFRS, HEI— VI RAETTIZ 23— FT5161%HF
BN FyGCCHALA=Z % a—FFHACCILERLTW
7z (E3).

. LOH 1p, LOH 19q&&4F

4216 L1p T42/E, 19q TO3ENET x1To72. T L
BRI 1p T 36 (36/42, 86 %), 19q T6KE (46/63, 13%) &
517, LOH 1p, 19q i3 OLCTIHEFIH 64 (86%), OAT4LIE
Bl 3F (75%) o 7=4%, CN, DNTTIE@BO bh o/,
ETNF® 3 £, EAES3279 CIXLOHIIED ¥, BEEFF
3668 Tl 1p, 19q3tiZLOH %567 (K 4).

V. SFSEHEC L 50 RBMIEE0RKRE

BT TLOELRI-CN 635EF, ETNF 25084
BllzoV TEFEMESNRTE{To72. £TOCN THED
{LFFRTH 5 MESTUEN R L T TAME 2O, £/, [

Table 4. Summary of immunohistochemical, ultrastructural and genetic studies

Case Sample Age (y) Tumor Neural Ip 19q
No. No. /Sex 'WHO grade location Synaptophysin ultrastructure p33 mutation 508 2734 219 412 596

Central neurocytomas

1 707 25/M I Bil-LV Focal +# - - - - - N

2 1158 28/M I R-LV Diffuse +# - NI - - NI NI

3 2506 23M I L-LV Diffuse + - - - - - -

4 3547 18/M I L-LV Diffuse + - - - - - -

5 3765 20/F II L-LV - + - - - - - -

(Diffuse at recurrence)

6 3306 60/M  Atypical R-LV Focal + - - - NI - -
DNTs

7 2987 28/F I L-P Diffuse - - NI NI - NI-

8 3819 17/M I L-pP Diffuse - - - - - NI
Oligodendrogliomas

9 630 38/F I R-F - - - NI - NI -

10 1628 51M I L-F - - LCH - NI LOH LOH

11 2416 54/F I R-F Focal - - LOH LOH LOH NI

12 2664 42/F I R-T Focal - LOH LOH LOH NI LOH

13 2904 57T™M I R-F - - LOH LOH LOH LOH LOH

14 3032 27TM i L-T - - LOH LOH LOH LOH LOH

15 3595 56/F I R-F Focal - LOH LOH LOH LOH LOH
Oligoastrocytomas

16 3387 39/M I R-FT - 161 GCC->ACC, Ala->Thr - - NI - NI

17 3497 2M I L-P Focal - NI LOH LOH LOH LOH

18 3667 42/M I R-F Diffuse - NI LOH NI LOH NI

19 3726 32M I R-FT Focal - LOH LOH LOH LOH LOH
ETNFs

20 3279 16/F R-T Diffuse + - - NI NI . _

21 3668 35M L-F - - - LOH LOH LOH LOH NI

R, right; left; Bil, bilateral; F, frontal; T, temporal; P, parietal; LV, lateral ventricle; #, previously reported (Kubota et al., Acta Neuropathol

81:418-427, 1991)16)

LOH, loss of heterozygosity; -, no LOH; NI, not informative; blank, data not available.
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Fig.2.  Light microscopic photographs stained with hematoxylin and eosin (left panel) and synaptophysin (right panel). At the initial
biopsy, sample No. 3765 (CN) contained many perivascular pseudoresettes and looked like an ependymoma (A), and was negative with
synaptophysin (B). However, at recurrence, the tumor showed honeycomb pattern with branching capillaries (C) and was stained with
synaptophysin diffusely (D). Sample No. 3595 (OL) contained honeycomb pattern (left half) and a fibrillary area (right half), (E). In the
latter, synaptophysin was positive (F). One ETNF, sample No. 3279, contained monomorphous round cells sparsely distributed in the
fibrillary background with branching capillaries (G) and was stained diffusely with synaptophysin (H). Another ETNF, sample No. 3668,
showed honeycomb pattern with rich capillaries (I) and was negative with synaptophysin (J). The scale bars at the bottom indicate 20 om.
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codon 161

i
3TCCEGCCATGRC CAT CTACAAGCA,
100 110 120

Ala —Thr

Fig.3. PCR-SSCP (left panel) and direct sequencing (right
panel) for p53 exon 5a of an oligoastrocytoma, sample No.
3387 (case 16). Mobility shift is demonstrated in the tumor
(arrow). At codon 161, a missense mutation, GCC-> ACC
(predicted amino acid change, Ala-> Thr) was detected.

NT NT

D1S2734

D1S508

D19S412
D19S219

3279 3668
| I

3726 OA

Fig.4. Results of microsatellite analysis. Microsatellite
markers are indicated on the left, and sample No. on the
bottom of each panel. LOH is demonstrated by arrowheads.
N: normal tissue (blood or normal brain), T: tumor
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Fig.5. An electron microscopic photograph of sample No.
3279 (case 20). Abundant coated vesicles and microtubules
are seen.

OB RIZETNF OfEAH5 3279 (2506 72 (M 5).
# =

CNIZ, HZELRC208MRICIFRL, £HENEE®0.25~
0.5% %D HHEMMEINZEFETHS., LoL, AICKRS
EMENEH O L Y, BELZOBHRIRENY. {4
fadsk, MIZoWTIHEKREROEVWEIATIRH LY, £
ya—JLEEOMENRERELELON, BEEEFERTE
VM Th 5. FRISVRN SRR RETH ), RICERH
BTELRLTYH, ZORVGEFHRPHTEL LY, RIUEE
ATHHET S 5. FRIFMEBHCH L TR —IZITH Y,
LSBT IERTHh B, —HDNTIE, 10~ 208810035 L
PLRBETOHESEHY. SEENERB BT HEGR, §
1%L T TH B, TAPAYWEIZBIT & HER,
SGE# 8 2 L FI W DNT30.8~5%, FEMEIAYDNT S & 5
E19~87% L R VR EBRETH LY, MIEHIEIITRT 205,
FRUSNO K, FEEICSBE LSS, BEENEER L,
Hammond 5D 161 % i &, ok ic#b o SaTLIE
BOERKRIEAR L, Hidh#EEzLEL Ly, OLIZVvTFho
AT O R LA A5, — I~ IR+ 5. Bk
2BV A TP T B EIE5 ~19% EFTV AT, |
KIZBITHZNIEL6%, 2V )F—<2BITARIELH5%
EHEDH LY. ZHIZARIZBO TR LV ie
WidkEZ VSN TR EIZL B EE bR S, HREINT
THEE I, FRAFIEE 0 L OOl 2 Bin+ 5 oos—
B Td o 7295, FTAE Cairncross 5 "3BT = 22 2 IR IE
(anaplastic oligodendroglioma) ®#343>? 2 DHEF] Tl 5#E
®DPCV (P: procarbazine, C: CCNU, V: vincristine) LM E %
T, E5ZFDEFEATEEOLOH Ip DEIEIZHBE T 5 & #
S L7, F72Smith 5 ZOLTH LIZEME IR <
PCVERENZEN T 5 L HE L. EROIDDEHITVTRD
UM 72—, BRMERGE S — AR
E X B HARAEE R R L, TEEEEIICET 525, MigmR
L IZERATHYRLRLOT, BRREHOMENBO TEE
Tha.

FRNIETE, MRS EOR L REBETHEIFT T 1
FrREA VSR, FORBESEATRI S TR, g
o CHEE RS2 WIS I & S ICETIMSIS TN 2 &
N L, B EARNALET, Boh
TMERRICBWVTOARWFETH Y, FWEFNIGHEZ T, iy
WHEHFNEBETDEORENFDD, FhiF T 710
BIZIEFSELTO L ) 2MEEAEH S ATwE. 2777
IV RBIEE 70 —FAUHEERACIEETYH, BERERM,
EEEOMBEECERE»LHBEE T TR L L 22
LD x5z, ERAH (~10%) 0TS BIZELOLY ¥
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Abstract

Neurocytoma and dysembryoplastic neuroepithelial tumor (DNT) are histopathologically classified into neuronal and
mixed neuronal-glial tumors under the WHO classification. They occasionally show a honeycomb pattern consisting of small
round cells with perinuclear halos, which is also one of the chracteristic features of oligodendroglioma (OL) and
oligoastrocytoma (OA).  Although difficult, histological distinction between them is necessary since treatment protocol and
prognosis is different for each tumor type. It has been claimed that there are morphological and immunohistochemical
limitations because of the unstableness of immunoreactivity to synaptophysin and recent evidence of neuronal differentiation
in oligodendrogliomas on both light and electron microscopy. The aim of this study was to investigate allelic losses on
chromosomes 1p and 19q, and a p53 gene mutations which are frequently detected in OL and OA, in characteristic,
intraventricular neurocytoma (central neurocytoma, CN) and DNT, and additionally to perform molecular diagnosis in two
extraventricular tumors with neurocytoma features (ETNFs). This study included a total of 21 supratentorial tumors of 6 CNs,
2 DNTs, 7 OLs, 4 OAs and 2 ETNFs. Allelic loss was examined with microsatellite markers that cover the common deletions
on chromosomes 1p and 19q in OL. p53 gene mutation was screened for by polymerase chain reaction-single-strand
conformation polymorphism, and a sample with mobility shift was directly sequenced. Immunohistochemistry with a
monoclonal antibody to synaptophysin was performed in all tumors. Ultrastructural study was added to CNs and DNTs.
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Allelic loss on 1p and 19q was detected in 6 of 7 OLs (86%), 3 of 4 OAs (75%) but in neither of CN or DNT. A missense
mutation of the p53 gene was detected at codon 161 (GCC->ACC, Ala->Thr) only in the remaining OA without allelic loss.
Immunoreactivity to synaptophysin was demonstrated in all of CNs and DNTs, 3 of 7 OLs (43%) and 3 of 4 OAs (75%). Of
ETNFs, one was positive to synaptophysin and showed neural ultrastructures, but lacked allelic loss. Another showed allelic
loss on both 1p and 19q, but lacked synaptophysin staining and neural ultrastructures. The former was most probably an
intraparenchymal neurocytoma and the latter was diagnosed as OL because of the absence of astrocytic differentiation. In
conclusion, CN and DNT are genetically distinct from OL and OA. Genetic analysis is extremely important in the differential
diagnosis of OL and OA from CN and DNT, because the treatment plan is completly different between them. Studies of
allelic loss on 1p and 19q, and p53 gene mutations can be a significant diagnostic tool to differentiate between the two groups.



