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TVF—RECBFAHDNAAFNLLEF VAT 25—+ mRNA DFER

SRAFEFTE LR BAREIBEMRE (1 IITHESD
M B @B &

FVF—~ZBIT B TFENENERO—O AT ELDIC, BEOESREL DNA AFAL IS VAT 25—+ DR
RHEOBEBREFAN. EENYEE - R Y 2 5 — CHIERG (reverse transcription-PCR, RT-PCR) 812 & b, ME7wEA DD
DNA AF/L+FF VA7 =5 —¥ mRNA ORBEYHET S Z ERTETH 7o, HRIL, FHROCHEE IR Z7 ) +—<@
B2 (BRHIAE 4 60, BB RAIRES §l, BFE2H), 7V 4 —~vEHHR 4 RIS IOCEEN 26 TH 1. E
FHEME LB LT DNA AF4 PS5 YA7 25— ¥ mRNA ORREIL, BREDEL 2 Y+ — < TILI6{EH H556E, Bk
EOBR\7'Y + —= GBERKEERMRES X OCBFEE) T1I80E1 5450 L FA K ER L TE D, ¥ R8T 2450021
FEEF LR LTV, 57 4 vABLCEBEAYBEWTT -7 DNA 2 F 15 v A7 25—+ mRNA x4 55
BN TV EAE—v s VORRTLEBREDOBE WIS/ VA — T I F L EESEOMRYR D . YLD FET,
DNA A FNFF VAT 25— EDEGEFREREDOEWZ/ VA - THELLVATRELTEY, BRESED 7 )+ -~
TIRBERFELTWAZENTRIA, ZOLSKDNAAFA LS VAT =25 —FOBRIKRIEIT, DNA DRE 2 F ALy
blzbl, 7YV A— BT EBEFIAREEREO—BELE>TOWHTHEENDS.

Key words glioma, DNA methyltransferase, CpG methylation, quantitative RT-PCR, in situ

hybridization

Bipfia> DNA %32 4 MEOEED 5% CC FEFl%
BOov F v vDE0—T0%IL A FALIRTWAZ EREILRT
WAY, Zo CG BFERE OV v v 5 R BRI 2 F 1
LT ABERE LT, BIABHTHE—MS>h T 5D DNA »
FNAPFVAT 25 —HETHB?. AFN{LEFFIov vy
BR7 3 7{bick v F s vEBRLP T, e F Ui
BEELC L Y BEERTFRACEELYRIET D, DNA © 25
METEBEFRBELIEIT 5. X51EE DNA O 2 F AL
IABEFRBERAMHLY ) a4 v TV vFA4 vy (BHEEE
RAEFEORILETTFHEI I, BEEHREBR VAL ERTHR
£) DRRELTHEEIRTLSY, 20 kL2512 DNA DA FiL
BB LTI 4 Te MR BERNEL LR T A0, RiE
EDBRICOWT S, i, KBE, B TDNA o2+
LD F -V RRBEDRENRE S h, BEEAMEZT A
LR R ORBEHE & OBEIVREE I TV 510,

FEEREZ 7Y A+ —~ L B S hic d O OFRITfE « e oL
EobOREEL, BRIETOHE, BOHBETORTEPR
BEDOREREGCSTEOLDORELRSEECEAL, BBEOR
4 BEEZEE L TWALEELLRTHEN, F Yt —~<i
BWTh DNA A FA{LORFEIIHREIN TR ) CREKLE
L, EEEXELS, ) BEFOERPREARZT
DNA 2 F{LDOREHEE LTV A AEEA T2 TH 5. &K
FRTIZS Y — <@ B 55 FAEYRHRE O— v #RET

FRLTHEI2A12B %A, PR 84 1 A11EZE

B, DNA AF NS VA7 5—F¥IEBL, BEN
WEHEE—XRY 25— EHEE I (reverse transcription-PCR,
RT-PCR) 5B L UHBHA AT 7V FA ¥~ g VEREL,
DNA A F 1L 5 VAT =5 —¥D mRNA RERMICHRET
BLEWX LT, DNA AFAINSVRT 25— E TV F—
<~ DEWE & OBIfRE T L.

) HEE& LUHE

. #

19944E 7, 5 19954F D Az 1Bk X OB EREE TREMYIR & h
7Y A == 1268l% e, ZTOREBRABENBRES B
W, R AAEHERS (World Health Organization, WHO) &
BB (1993 ) 1t » 1o, AFRIE, BERMIKIE (astrocytoma,
grade 1) 4 6, BFEMERMATE (anaplastic astrocytoma,
grade M) 6, B E (glioblastoma, grade V) 2 fITH »
7=. RNA i ABEAIFHHBEERCHCKREER THE L,
FEHTAHET—80CITHRELL. RPN 7V &1 €—
va VK, 4% FRAMATAT e FICTEE®R S
74 vEELK. b b2 A — < @EROMEBE LT USTMG,
U25IMG, U3T3MG, T98G @ 4 A A L. &MEROKEE
i, 10% (v/v) &R M (fetal bovine serum, FBS)
(GIBCO, Grand Island, NY, USA), 0.3mg/ml 7’4 % 3 v (BXK
|, FH), 100U/ml ==V v (FkiE, KK) 100zg/

Abbreviations: bp, base pair; EGFR,epidermal growth factor; G3PDH, Glyceraldehyde-3-phosphate
Dehydrogenase ; LOH, loss of heterozygosity; PBS, phosphate-bufferd saline; RT, reverse transcription;
SSPE, saline sodium phosphate ethylenediamine tetraacetic acid; TBS, tris-buffered saline; TNE,

Tris-HCI-NaCI-EDTA ; WHO, World Health Organization



7Y A —=iZ BT B DNA MTase FIH 95

m ArVFRTAYY (REMIE) BRIy aHE
4 — 7 A 3% (Dulbecco’s modified Eagle medium, DMEM) (H
KEEE) AV, 5% COZ |E, 3TCORETTHEELK.

WBE LT, BEBUNOFHTE LA ERMEREH
Wi,

1. RT-PCR K&

£ RNA X ISOGEN (= y BRv o —v, KF) ¥ AWTOHHE
L, RT-PCR KX GeneAmp Thermostable rTth Reverse
Transcriptase PCR # v I (Perkin-Elmer Cetus, New York,
USA) #AWTTF -7, RINIIZEE FHIE%E ASTEC
PC-800 (¥4 25 4 7, W) ZFEHA LA, ¢} DNA 252}
SYAT7 =7 —+ cDNA DEHEFRTI2) X hev RIS <~
& LT 5-TAGAGTGGGAATGGCAGATG-3' (351-370), 7 v
FVATFA4<=—& LT 5-GCGGTCTAGCAACTCGTT-
CT-3' (627-646) &t L. SBUTE AR M ¥ - R
E)KRELE., ZV AT AF e F3-) vEER KRS
(glyceraldehyde-3-phosphate dehydrogenase, G3PDH) © 73 1
<~ — XM Db D (CLONTECH Laboratories, Palo Alto,
USA) #ER L. TOHRERINZ LV AL S 14 v — 12
5-ACCACAGTCCATGCCATCAC-3 (586-605), 7 v+t v &
754 < —{ 5-TCCACCACCCTGTTGGCTGTA-3' (1018-
1037) TH-7z. PCR RIGDWESEKMFIX, 94CT 1 £/, 60T
T2H0MD2AT vy 7% 191420 E L7, mRNA ORBEE
YEETAHRDHDI, FERBIOERIEH A 2 VM5, 10,
15, 20, 25, 300 HDEIEHK L1,

. #4770y b5

FHEYT Ry POREDHDT R ~FHA YV TR LA F FNid
DNA 25F VS5 VAT 25— WX LTiE 5-TAGCCCCA-
GGATTACAAGGAAAAGCACCAG-3’ (456-485), G3PDH iz
% LTk 5-TCTCCTCTGACTTCAACAGCGACACCCACT-
3' (3388-3417) #&;it L, BRI AL 49— ¥ RICHKEE L
1.

72 —7 DNA 0lpg & L 2mM k=2 %> v 4,
0.IM H = 2B + V7 & (pHT.0), 50xCi [a-32P] 4+
vF v v =1 B (Amersham, Backinghamshire, UK), 10847
E=3IFNTFFFURIVFFOALLS VAT 25— ER LV
BEREK ML TLE 201 L L, TCRT2RBIRIES 2
3" REEEM LIcB, 80ul @ 10mM bV X#EEe (Tris-HCI)
(PH7.5)-100mM 1t + ¥ & &-ImM EDTA (TNE) #fnx ,
Sephadex G-50 (Pharmacia, Uppsala, Sweden) 1= T 7OV 8
L, "M 7Y E 1€ - g VIZHER LR,

HIBHO DNA 2 2 %7 # - AL AR TESKB L, 7
BYAVFT VYT 4 v % — (Hybond-N*) (Amersham) iRE
L, BAMBCTEELL. DV T7 4 A2 —% 5 XAHE—Y v
BrtVova—=91Lve7 : v HEEE (saline sodium
phosphate ethylenediamine tetraacetic acid, SSPE), 5 X5 v
NUPR QI EYV E=—rY Fyv, 0.1% 5 v T L7 3
¥, 0.1%7 4 a—n), 0.5% SDS, 20ug/m! &M+ & BF DNA
(FOXHZE) 1 b7s ZEHTCEEC, 1BMT LAY Y 24 %
Ve v Lo, BT e — 7 04% (v/v) % TH5C, 168
BOANT T 51— v g vaefTote, "M TV ELE=> 5
v#, 74— & —% 2xSSPE, 0.1% (w/v) SDS T=Ei&, 10
5T, 1XSSPE, 0.1% (w/v) SDS T55°C, 154, 1XSSPE,
0.1% (w/v) SDS <T55°C, 104 MIBEM L, 441 A —ST F+5

44— FUJIX BAS2000 (B£7 4 L&, R T CHREHELES
fE L.

V. BBANA TSI tE—2 5>

1. 7o —7DER

RT-PCRIZI DB LADNA AF L P AF L} FVRT
Z —+ cDNA =88 L, pGEM-T <X 7 2 — (Promega,
Madison, USA) I 7 m—v{b LA, =ty — 27 = v —
(ALF DNA Sequencer, Pharmacia) THERF|% <, F L\
HAECEROREFNRBIFEAIRTHB I ERHERLE.
RNA #Z—=%y } (Amersham) 2B\ T DNA 2 F1 b 2 5
NFFVAT7 27 —€D mRNA TRV AR LIVT7 v+
/A RNA 7r—7%8R L, ¥XEHIhicFtFo vy
CVEY VEBECEHSR L.

2. YIR OFER L FiTME

406%F RN LT AT e FAD Y VEEEAEK (phosphat-
e-buffered saline, PBS) (pH7.2) T4 CEEH, 257 4 vaiE
LicFm oy 2% 2m b —2a%AUCESR 4m cEIL,
BhRUDFRY-L-Y Ly FEME Ta—F4 v/ LTH R
AFGA NI ZARKBDMTITCTESLR LY. BB LAy
YUV TEAT T s vk, =5 - RFIR B L PBS T#E
#®, W0pg/ml 7= 77 — €K (ZE#E, K& TITC, 0448
Lic, RIZ4 KT RxnaT7AFe FAD PBS THUREZEL,
02M HEBCTI0HR, OIM P V=X ) -7 3 v -t
(pH8.0) T 1 [, 0.26% KEFBAAD 0.IM P Y =% 2 — L7 &
VBB TIONMAEL, =%/ - A RIITHAS, BREL
fo.

3. MFTUVEFLE—T gV

85C, IHAUELIEREAT 2 —F% 500ng/ul 12755 &
S5INA TV FA - g VIEEH (Amersham) ICHR L, 4
FOLECZoE60C, 168/, BFEPTHAA 7Y E4 - 5 v
1T 1.

4. ¥

NATYELE = g VEOBREL, FF0%RLLT R
A D 2xSSC T50C, 30447 -, 10mM bV = Mk
(pH7.5)-500mM #gE{t.7 + UV ¥ &-1mM EDTA T37C, 10917
W, ¥IZ RNA 43##BE3E (ribonucreae A, FiF#E) 10ug/ml A
H TNE T37C, 30417\, B TNE 37C, 1054FE L=
#, B 2% SSC T50°TC, 204 1 E, 0.2xSSC 50T, 204
2 BT »Fo.

5. %

F1 100mM U AIEEE (pHT.5)-400mM ikt U ¥ A
(tris-buffered saline, TBS) 1= 5 4rfil7s U ¥ 748, 05% (w/
v) 7Ry F VB (Amersham) A H TBS TZE, 1KY
2% v L, B TBS 15 5 Mk Uk eitk, 05% (w/
v) # 11§ 7 /v 7 3 v (bovine serum albumin, BSA) T10004% 25
R L7k (anti-fluorescein alkaline phosphatase conjugate)
(Amersham) 2 0%, BT 1 BERIGX ¢, TBS THh& L
7o, R FHERABERK (100mM Y A iEEE (pHI.5), 100mM &
fEr bV oA, 50mM b~ 2% vy a) K54M TR
#, =t =EF 15 YV ¥4 (nitroblue tetrazolium, NBT) & 7
BEZRrES Y FF L) VB (5-bromo-4-chloro-3-indoxyl
phospate, BCIP) 2 REZER CHR L BERKLYOR/XE
FaRTURMRG IR, RECETKTRGRED, 2F0
7Y — v TERRERT, 7V V-PBS THALKL. HA
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I. RT-PCR (C &£ B4R

1. &+ 2V 4 — < @RS RMAR UBIMG I b Licg
RNA 1%t L RT-PCR 27 W RIG&MFEDORERTT » o, RIGE
METHe - A NVCBIKE LIcRER, DNA 24+ 5 v
A7 =25 —HTIX2068 %% (base pair, bp), G3PDH Tt
452bp DEMETH AV FAEH IR, £V FERTEE
X 20bp DFR—FEHNHF TRy b T Y KA —
e VORR, DNA AFAINT VAT 5 —FE IV
G3PDH & % i 81ig DNA M- RE—_ v FL LTHRIE IR,
B Eh g DNA Bk %, BEEA LY =" -7 DNA O
HHEEERETA LRI - TERE LK. K112 DNA 2+
WEPS VAT 25 —ERENTBSSA < —T RT-PCR 4T\
RIGEY TR LICBED, RISV 7 VEEESE Ricb D
ThHD. BEWRIGHA 7 VK, RECEEEYD Y 7+ L8
Ex7 ey P LTHS. BICRT LR D HEBBRIET2EY 1 70
¥ TCIRERBNCETL, 2594 2 ALUETIRSS P —KEL
oo RV A~ <YREAR T D#H Lcg RNA w35
RT-PCR %, HERSHERHICETT D EEX Hh15 - 20
© 2594 Z AT, SHIEDOWT I F 71 LizhOpiE 2
TH5B. BITFRTIL 165 52591 7 A O TR BiERIGITE
BrHE, FOEXIV VN ELT—ETH-1. FiFH

A 5 10 15 20 25 30 35 40 Cycles

10000 7
1
£ g o o o o
= o
2D 1000+
<
2
2 1009
[4]
©
=]
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o
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o
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&
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E
A T T T T 1
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Fig.1. Quantitative reverse transcriptase-polymerase chain
reaction (RT-PCR) analysis of DNA methyltransferase
mRNA for the determination of the exponential range of
cycle numbers. All sequential cycles were initiated with
200 ng of total RNA from U25IMG glioma cells. (A)
Autoradiograms of Southern blots performed on RT-PCR
products with 5-40 clycles. (B) Signal intensities of
RT-PCR products are expressed as the arbitrary logarithm
values of intensity of radioactivity and plotted against the
numbers of amplification cycles. Radioactivities of
hybridization bands were measured with as Fuji BA100
Biolmage analyzer and described in arbitiary units (AU)
per mm?

EHHINAZ ) -~ 2F0BEEBER, vt 7 )+ — <A%K
BEMEAEE, EEM2H X B Lx4e RNA i L
RT-PCR #f7\s, DNA A F L} F VAT 25— ERB LI
G3PDH ¢ mRNA DRH2#E Liz. ®3ix, DNA 251 b
FVYARAT7 27 —H¥EBIV GIPDH Cit+25 7514 =—2
RT-PCR RIE#20% 4 2 L{Totcth, KA XRTHERNY S
=T RAWTH VT ey T VI RTSRERTHB. ¥
Frrry T4 v DEFIZEWT G3PDH © mRNA
M 5452 K O BIE DNA B2 &M & iz, DNA 2 &
NEF VAT 25 —HD mRNA ik 52965 25 0 #ig
DNA BiFi1Z 1 — 5 B X U7, 18TxhThrLrBdbhlt
Moteh, EFCBVTEHEhA., ZZCDNA 251135
VA7 =T —E0D mRNA ZHFT 5HEIE DNA KA ORSHE
WAEELET S Z L, HRICEVA42 RNA E0bFhi
RED RT-PCR L WO FHETHIBEEhALWH>EHTEMRS
BERLDT, MELBEOFEELT, YOI RE#KTL—F
DEBLVAEHRSTWS GIPDH a2 br— & LTH
W, G3PDH i&%4% DNA 2 F AL SV ART7 2 5—EDH%
HEL, TOEXHERE L. B Ik A ORiEEY
flEl, &9 v Ao T G3PDH 125+ % DNA A+ +
FVART 27— HOBEEELERDIERIELTHS.
ERTIZ DNA 2 FV S5 VAT 25—+ mRNA OREEI
G3PDH 1000450 1 LMAEB L Ttk otedl, )t —=
TREEEDEVERMAIE (astrocytoma, WHO grade 1) ¢
tk G3PDH D504 D 1 252050 1 BE, BEEORVIBHE
M BIRMALME (anaplastic astrocytoma, WHO grade ) B3
& (glioblastoma, WHO grade V) Ti% G3PDH © 545D 1 b
4 EE, ERMEROI6RE»HBMECERLTED, L
DLBUHEDLDIZE DNA AFL SV A7 = 5 —+ mRNA
DEARBEEICD ~ 7. F BB T2 DNA 254+
7 VA7 =7 —+ mRNA OFXFEX G3PDH D 4 L, 7o
PIIIBELOBRELTT Db H D, BRERRLTDL. &
NEEENEBE T2 L4505 LELDOEETH 12,
WHO H¥8C grade 1 LT RRMRELY BY, WHO 28T

A B
10000 3

Case 1
1000

-
2
S

Case 2

Fig. 2. Quantitative reverse transcriptase-polymerase chain
reaction (RT-PCR) analysis of DNA methyltransferase
mRNA levels in surgical specimens from 3 patients. (A)
Autoradiograms of Southern blots performed on RT-PCR
products with 15-25 cycles. (B) Signal intersities of
RT-PCR products are expressed as the arbitrary logarithm
values of intensity of radioactivity and plotted against the
numbers  of amplification cycles. Radioactivities of
hybridization bands were measured with a Fuji BA100
Biolmage analyzer and described in arbitiary units (AU)
per mm?: @, case 1; X, case 2; (O, case 3.

intensity of radloactivity (AU/mm’?)
-
-3

1 T T T
10 15 20 25
Cycles
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grade I LA EDRBREHEERMOES SOBFELER & L
T2HIHT, DNA AFV SV AT 25—+ mRNA ORE
BLEEELOHBEERE LR, 552423 n (M4).

Table 1. Sample lists and relative amount of DNA methyl-

transferase (MTase) mRNA
Sample Relative amount of
DNA MTase mRNA ©
Glioma
Astrocytoma®
1 0.055
2 0.030
3 0.016
4 0.035
Anaplastic astrocytoma
5 0.325
6 1.042
7 0.217
8 0.687
9 1.324
10 4.540
Glioblastoma
11 0.823
12 2.009
Glioma cell line
U373MG” 4.493
T98G 4,955
U251MG 7.652
US7MG 30.868
Normal human brain
A® 0.001
B 0.001

a) World Health Organization (WHO) classification.

b), d) Case number.

¢) Name of cell line.

¢) The relative amount of DNA methyltransferase mRNA was
analyzed by quantative reversetranscriptase PCR method and
standardized by the amount of glyceraldehyde 3-phoshate de-
hydrogenase mRNA as an internal control.

1 23 45 6 7 89 101112 13 14 1516 17 18

Fig.3. Autoradiograms of Southern blots performed on
reverse transcriptase-polymerase chain reaction (RT-PCR)
products from 200 ng of total RNA from surgical specime-
nts and cultured glioma cells. Each sample was transcrib-
ed and amplified by 20 cycles of PCR. Upper lanes are
296 base pair (bp) fragments of DNA methyltransferase
mRNA and lower lanes are 452 bp fragments of glycerald-
ehyde 3-phosphate dehydrogenase (G38PDH) as an internal
control : lanes 1-12, the lane numbers are the same as the
glioma case numbers listed in Table 1; lane 13, U3T3MG
glioma cell line; lane 14, T98G glioma cell line; lane 15,
U25IMG glioma cell line; lane 16, USTMG glioma cell
line; lane 17, normal human brain case A; lane 18,
normal human brain case B.

0. 8RNI 7T~ 5>

RT-PCR L L BEEROFBRE—H LT, EXDLOTIE
DNA 2F/41 5V A7 25—+ mRNA If+ 5 8#R 1
TIEAE = s VEBWTY 7+ VBRI E2 D (X
5).

z.
s
©
S
h-]
E
2
8
& 17

0

Normal brain Grade |l Grade ill & IV
(n=2) (n=4) (n=8)

Fig. 4. Comparison of tumor grade and DNA methyltrans-
ferase mRNA expression. The relative amount of DNA
methyltransferase mRNA were analyzed by quantative
reverse transcriptase-polymerase chain reaction (RT-PCR)
method and standardized by the amount of glyceraldehyde
3-phosphate dehydrogenase (G3PDH) mRNA as an internal
control. Malignant grading is according to the classifi-
cation determined by the World Health Organization.
Columns, mean values of each group; bars, SD; *, P<0.05
by T-test.

Fig.5. In situ hybridization with antisense RNA probe for
DNA methyltransferase mRNA in glioblastoma. Positive
hybridization is seen in tumor cells (arrow). - Original
magnification, X400.
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DNAAFN}SVRT = 5—HlE, DNA D v viRisr
5-RFNv by VR AFNMETEBETHDY. Lhrdiow
P v 2 F A, 5-Cp-G3 EVid ) v N e - AF%R
WET 248 DNA v F Y VIRELATW5. BB T
13895 X 10" CG BIINFFET 22, 20 CG BF|FD v
P VORE0R MR A FMEZIRT VWS L bR TV D", FHfE
B CG SN, ¥/ ADFRTE LD TRE—RZHMLTE
H, CG B EMELE X1000% 52000 ER OB DR, F
B0 220 DHE THET SY. CG Bli b BT A
* — v 7 B/ETF (housekeeping gene, MDD RE K7
EBDEBEHEY=— FL, FOLDIREALOMBETRERE TR
HEET) HEOBEBETFOSER S 22 -RALICHB. =
D7rE—x—8WHD CCGERIND>Y v vDAFNLIL, 707
~FVOBERLE b Rb L), BERFOETRHEEL
T, BETERELIETALELORTWA™. LichisT
AFNALOBREDENCCER 5’ LKFOBETREER
REh, —HCC ROV ¥ vyRBRE A FMEIR TV 5E
EFORBINEH D, 20X AFMELOBELYE(LX
RBEZET, PARBOBGETFORBARIATIATBH 5L,
Tk R ERERT T, BRE—BY ) A2ER/ K2 FEE
hictk, ~vAF -V IIBETFUNDE L OBETFIF
AFNMERT A, TORBOEEETCEE OER - HilKR
B FN{L e — v BEBTEY. DNA AFL S5 VAT =
S—XH/) 9 77T LEERT Y ADNERIEFINCTKIE &7
5Z&b, DNA 2 F{bic X 2 BETRERTEEY, B4
BERETEELREZELLTWAZILORBEEL LR T
BY, Fi, AFAEERLY I VIBERT S (bl b F 3
YANDERRERBZEZ LOTWY, Gl X5 5BOETIL, &
HEERETF p53 DR BRER D% CCRFIDY P v vk
FIVAOERTHD, DNA 2+ ML L ABEFRERE
DEFO—2L LTEBIATWLAY, EMBRC RT3
DNA 2 FNW{LDREIX AT TR IMEIN TR, HE
CitaTH 2 b4 v TV vFA vy (XFBkEBFEROR
TEEFARFIN, BUDRBE Vv~ 2 RTHLK) T DNA
DAFMEPERLTWBZ ERBALMKL DY, TORETF
EERTEFOMELBUCEEIRZ L5 b, FMaBE
BRI I NIEDTE . THI CG BRFID > v~ vd A2 F 1k
TLERBE IR TV B DI, KIBES I OPREORESE]LT
FERY, MEOREEITEERB IV IBTERE »L >+
= yiﬁﬁ%li)m, ]) ://.{E@ 7311/‘,'/ }\ = yiﬁ,{i%lﬂ)lﬂ), ¥L;§@L
A bRy UREEREFO CC B, BEIFHMIRE O &
BETOeE2—2 ~FHP 0 ETHA. H LR ABTH
BIEFELTEHIRTWS CDKN2/pl6/MTS1 {5 Fi12 B8
LTh, BrOEMBT CG B2 FA{LL pl6 BEFD
mRNA ERAFHBREINTVAD, ey ) +— <k
Tk, 7V A —~DHEARDO—2EEL OMBRE TR
EXDRBFETT5HLEELLA TV IHRBRGMHELEBRTEE
B (glial fibrially acidic protein, GFAP) ® 7' v £ — & —#HD
CG BT P VD RAFAEAENELNCERT WS (fE
EERBILL, FE). 0k > BB BT 5 EAGEE
FRHARDOT v E— 2 —FHO v b ¥ v O 2 FA{LAE
i, ThODREFRREOAEE bOTIOTHY, LD

AH=AXAD—EWEHSTWELDEELLRATWAS. Thi
ARIZ CGRFITDY b v v DA F AL T ABERTH S
DNA AF A FTVART7 2 57—EH WL ONDEECEHRE
LTWAIZERMEINT WS, 198641212 Kautinainen »
P, BBEMECOWTORERNE ZA, BEMRTIIEEREH
BTN DNA A FAM SV AT 25 —KOFEW®MNLENS
3000 B DN Do EXBELTWAY ., FOHK
Baylin BITKBEIC BT, ERABHE - REEAY -7 -
JEEMRD DNA A5+ P53V RT7 25—+ mRNA V<% it
BlilZsh, BHEECHFALTDNA 2FALEFS5VART =
S5—+ mRNA ORBEXERELTWAHBIEERVHLAE®, %
722D mRNA ORBENDNA AFA S VAT 25 —ED
BEERHEEFAILTWRZERA I V- AT X » THICER X
hTw3?, SEEESIZS ) A — < OFEFEHEZIC KT 3
DNA 251V }+5 VA7 25—+ mRNA ORB LA+ EE
i) RT-PCR (5I2 CTRIE L, BEORBKE L DBEFREL R L-
BR, ZVA—<ZBTF B DNA AFA IS VAT 25—+
mRNA OEREREUEOCEV DO THEFEMME LE T3
EHEMLTEY, EBEROEMECAHEBELTEMLTWAZ
EHVHIEA L7c, EEAYRT-PCR B3, WMEOEARL b L
£ RNA 2, H5BEFORREYEENCRETE 55%
THH, BFCAMRORBEREREAD LS, BEL L -TILT
Kb TrEBEALPAFTELRVHLRIERALFETD
299 DNA AFL PSS VAT =5 —EOBREFIIREHEI0
BT H?™. D cDNA EFNZ~ 7 2D % D3 Bestor 5
WX 5> TIMBEWREZI Y, FTI9924E 1 b D cDNA
FIA Baylin D7V —F Ik 5 CTHREZI N DNA A F/L b
SVRAT7 25 —ENCCHIFIDY b v AFN{bT AR LI
IV BEFORBES LY LTWBZ LIELUIL BESATH-
Fo2, DNA 2 F L S5 vR7 =25 —FEEOXRERTREY,
AERLBEOMRARIVERCT 2@ Iz E—H1b
DolBETHH, FOLFRBRHIN TN WS, £ %
3 DNA 2L F 5 VAT 25— 1% DNA D2 F A {La iR
THERDOBRTH LD, FOBEFORE IR &
FLTRY, MRBEIBATIRILORBEZEREZI L
DM Lo THRSBUEORVCEKRD 7 ) 4 — =T, KERD
HOEBEBIMLTOADIRIYROZ Exnd L., Lzl
BOABROZBEEEMOBEIIERIC L - THEAT, HTh
DEMULIRELNSOPHLERICHEML T2 LDETH
DN R BB OMIEEE L I AEREBEROBD bhis T L b,
BICHEEDEDZ YR LC WA REIT L E L bhi. &
WCEFHKBHBED & 5 CHRSUNFECRAEEL DN ZH
BRI ARBROZRERI S bTrT, BEMROLTIZ
TTWZ EDHMBATWA®, i, KERORHBOMMEE
BOENEL OMBENELMTEIRFO, BEETOLD
5 Baylin 50#%E LI KIBE™ L AXHRD 'V 4 —<DKRT
BHD. BEFRTIEV L OHOEFIC OV TIEEFOMIZR
LARAEHIER Ki-67T wittE/ 2o+ —-AHETH S MIB-1
DOBEMERLTEN, DNAAFL 5 VAT 2 5 —+€ mRNA 0%
HE LB Ui, HF LS EOHEERThIT Tidh oz,
F7: MIB-1 BRI LA ERDRVLDOTLERME
BWTHEBEOMIE DNA 2 F A5 VAT7 25 —+€ mRNA ©
FEEIEML Cicd, ZThizEREOWC BT 28 (Lo—
OhdLihiew, BEREZ )V A~ BB Ehicbord
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BALBYHE - S EEOLORFEETS. WHO 458 tiz 4
2D grade WHEH I TW5., —RICBEE (WHO grade
V)i, RELLEROLDOL LTRELESD &, BURYE
ERMIRE (WHO grade II) £ RHMME (WHO grade 1) >
LEMILLEDDORDHLEELONTWS. —F5, @ LERE
fEFELZE>S O Th, BHEMEERMAE (WHO grade ) ©
EULIZBTHREELRTWBY, ¥z, 74—~ 2HF
EHEOCLRATBETFRELYETS. EEOSVEETR
HE LT, BIMELEETF p53 BERCRK, itk 17p-10--
9p-18q D7 VDK% (loss of heterozygosity, LOH) < _ fr i
FER F327%4% (epidermal growth factor receptor, EGFR) &%
FOIEE, MDM2 BEFOREVEEIHLTLBY, “hp
DREXBEEO grade FUCEE T2 L, p53 DRE®L 1Tp O
LOH i B HRHICES 5 L <, 10% 9p @ LOH i:BHa:
ERMlaEY C BFBC BT 5 BT, ¥4 EGFR #fE
FOREBIBFERROLBWECRCEZ sTVwW 5L 5T
H5. Lang 5137 ) & — <650 D5 FAEMZHBEHIZ L 0,
BHE~D3 O DERELPRE L TVAY, £ 1ETER
(progression pathway) ©, & &% & p53 BEFRERYH - T
Wb DA, 5 —FD 17pLOH ¥k Z Ltz EE{k L,
9p-13q-19q © LOH % TEM(L L, H10%eEtho LOH-E-
GFR EETFOHIE - MDM2 BEFOEBIZ L » THLEM L
TeABEBHTHS. H21IHEK (de novo pathway) T, p53 &
BFREETH - E10%E 4 -199-17p-9p © LOH »
EGIR BEFOMBLERTITIL 5> bR EM{LT S0 TH
%. B8 3IXFI#EEE (alternate pathway) T, B7% 2 R LD
BMaie LOH KX v BHALT 24D THS. 20 L5, B
BFOWRIE - BAHEETFORY - REEOKEL oL
OHDRENSREIEAL, BEORESLEM(LIZES LT
WBEEZHRTVA, DNA AFNLFFTVYRT 25 —EDE
FIRBEA S5 Lic DNA 2 = {LOREIT, £iCh<i X >
KRETFRAMNNCARRERYERIL, BEFORRE
¥ (genomic instability) % b7 53, 2V F—~ DL DEY
FHE(LD—DL LTDNA A FL } S VAT = 5 —ED3H
WIAFEEL, FhiI L B DNA 2 F LD EEHIEZ T,
COELRLER CRET DR A RBETFREORRE 1
BERO—DIIe - TWBAREE LI585, ZLTHLADE
FTDNA AFA IS VRT 25~ ENZLCEMTS L,
DNA 2 F{LDRBE L TS BEFREN K« LEEX
h, BEEDOEV 27Vt —=~ LB LTV Dl Ltk
W B TR EARR SR D EE © NIH3TS Mifgiz DNA £ 5.1 ¢
FYRT 25~ HEMEIRBEIRDLLEMBEO IS v AT 4 —
A=Y VHBEINLZLAFERBEIR T B, BEI
DNA A Fn{LD#EREDZIZ@L DNA A FL F 5V RT 2

F-ERARRE T AR IOCBERE LR, Hck
Wie A F e b e bTEFOMBIL, BBty 7+ 10—
DEETLHBLELOND.

AMROFER, 7V —<wBTH DNA 250 F TV R
727 ERBEBRLCHB I ENELMT D, KERH
IV A - OERIRGETFREEOBE L it » T B ETHENHSR
BRIt BEMARTE, DNA A FA{LOE=HTHS 5
THEYFOUveBE LD DNA AFLFF VAT =T —H3f
BFERTH7 v+ v DNA 2 RBEIRZZ L L 5ES
AHBHRBBED LR T B9, MESZOR Z 5 i\ iR

JETRDNA 2 FL T VAT 25— HIZNERWEEL bR
20T, FVA—<RKH/L, DNA AFA T VRT 25—+
TvFEVADNART V2R DNA BRE~7 2 — % BFF
BETHI LRI -TC, MEMIICIBEL RISFZ 70 <,
BB L BIRWCHEIT2 2 L B TE DD L\, T4
BURECEW7 YA —~kBETHI LR L - T, BHILETF
BiazincEspd iy, ThALORBEER, &
®, BYMERCRIETALERDS. WTHIZLTSH DNA #
FALIVAT 25— EOBHER L DNA O 2 FA{LDEE
1%, Bx OBHAHERETOREMNH L —THCHETEZ L0
DOEDDTREMRRD H SBOPIEIE I .

*® el

TV A —<LBTAEDNA AFAILSVRT 25—+
mRNA OEB %, &K RT-PCR i L UEHBRA A~ 7V &
A=Y 3 VERHTRA L.

L. ERMBLOZ ) 4 -~ HHEKRS A T, 20655
DNA 21} 527 = 5 —+ mRNA EEDHIE DNA Wi
{81z,

2.DNAAFNV 5 VvRAT 25—+ mRNA OFEBEIZRER
FHAQEE (grade ) TIXIEENO20MEH 55042, B R/
TR (grade W) Ti2200f54 5450045, BHIE (grade V) TI
800f% 42 520001% L EMEDBE L O TEBERE LD b
e, BRMREL R, ERREERBRES L OBSEEY
BUHLLTHETZE, DNA AF AT VvRY 25—+
mRNA ORBEICHAZYZD .

3.DNA A5V 15 vA7 25—+ mRNA w43
RNA 7o — 72 HOEHBAAN TV 81 €= 5 VORR,
ERERE—FHLTBYD S )+ —<THBEREDY 7+ L %R
DI,

LAEDRERME, VA —<TIRDNA 2 F L5V a7 2
Z—+% mRNA RE%DLDOTHRALTE N, FLERDD
DTHBEREB LT B LRI N,

# #

e 522, HEYE, AL B - 7 B4R AR S50
MENABUTHESRCEROHEEYELET. $r, HEMAKRY A
R TSIRKPEEMBARAB  BEERSOVREREFICEL
BBV LET. 52, RT-PCR RO BESRG G &R A2
FEP ST LR B E A AB SR, MR kkE, EHEkEL, 8
BN TV FA €= 3 VERDFHET R SR A SR
HEHBBAEBETEE, SRAYRETEREROEHCEHLBL
L.
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Abstract

To characterize one of the genetic events underlying the development of astrocytic tumor, the relationship between the
grade of astrocytic tumor and the expression of DNA methyltransferase gene was examined. The levels of DNA
methyltransferase mRNA were studied by quantifying gene expression in small samples of RNA, in surgical specimens of 12
astrocytic tumors (four astrocytomas, six anaplastic astrocytomas and two glioblastomas), four glioma cell lines and two
normal brain tissues. In comparison to normal brain tissues, the levels of DNA methyltransferase mRNA were 16- to 55-fold
higher in low grade astrocytomas, significantly (80- to 450-fold increased in high grade astrocytomas (anaplastic
astrocytomas and glioblastomas) and strikingly (more than 450-fold) increased in glioma cell lines. Using in situ
hybridization with paraffin-embedded surgical specimens of human astrocytic tumors, DNA methyltransferase mRNA was
abundantly expressed in high grade astrocytomas. Thus, it was demonstrated that DNA methyltransferase gene not only
expressed in low grade astrocytomas but also expressed prominently in anaplastic astrocytmos and glioblastomas. These
prominent expressions of DNA methyltransferase gene may alter DNA methylation patterns and play a role in the genetic
instability of human astrocytic tumors.



