492

t b Glioma #il@tkic B 1 5 GFAP J I O Gt

R A CERSRT S0 MR P B R (AT T PRPRE AR D)

e

B F

Studies on GFAP expression in human glioma cell lines

Akiko NISHIYAMA

Department of Neuropathology, Brain Research Institute, Niigata University

GFAP expression in human glioma cell lines was studied using a cloned

cDNA

probe to human GFAP. GFAP mRNA was detected in 5 out of the 10 human glioma

cell lines examined.

clonal cell lines derived from the same tumor.

Different levels of GFAP mRNA was found to be expressed in 4

The difference in the amount of GFAP

mRNA seemed to be correlated with the difference in the levels of GFAP present in

these cell lines.

GFAP gene in all of these cell lines regardless of GFAP expression.

demonstrate the presence of glioma clonal cell lines with different

Southern blot analysis of these cell lines revealed the presence of the

These results
levels of GFAP

expression, regulated primarily at the transcriptional level.
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GFAP=glial fibrillary acidic protein
mBRNA=messenger RNA
1% 8SC=0.15M sodium chloride, 0.015M sodium
citrate
1 x Denhardt’ s solution=0.02% bovine serum albu-
min, 0.02% Ficoll, 0.02% polyvinylpyr-
rolidone
SDS-PAGE=sodium dodecyl sulfate polyacrylamide
gel electrophoresis
PBS=phosphate buffered saline
HRP=horseradish peroxidase
IgG=1immunoglobulin G
SDS=sodium dodecyl sulfate

VA -, HIfAH, cDNA.

Glial fibrillary acidic protein (GFAP) [IpREEE
filament @O —RETH A glial filament OEELTH
1, astroglia & 5\ OERHITGC B R A 4 -
THHENAD. Astroglia OIER R UEHIIRE, # 7
Wi in vive XUT in vitro O&EF, ©RGLH GFAP
EE LTI BRSBTS T0 5. BEDRE
WR AR A astroglia®®, experimental allergic
encephalitis % OMOFEHVRIER £E - THET 4 UL
P oglia $IRRY, *1-Mie o glioma ML - OREEH
Ja®s) e kit A GFAP oW Tt R h T & e
BTy T RO MM B H A T (kR L
GFAP BN TR glia @ primary culture 303
glioma FRA ALV THIH SR TELYY. ChbLOPE
L TELR LG Th LA OREC & - T
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GFAP #BNVE A2 THL I LA mRBTAHLDTHA.
L LEBECIE GFAP DFEH & 7 OB o 26
OWTH BRI TH D, COHEYHE LTS D LT
EH KON astroglia DM 44125 ETULERE /R
THELH. AR TR ETEL DL b glioma #lakkr
B> %5 GFAP mRNA LBETH e b GFAP i
% cDNA % probe & LTHWTHE#E L, GFAP &4
EhEBH LR, GFAP REBEORKL 70—
BROFEAY B L0 TS+ 5.

MHEFE

1. k&b GFAP ¢DNA probe

APFFC V- fo e b GFAP o4 2% cDNA probe
[FH4 N 2gt-11 & R cDNA library (Clontech #)
£ O immunoscreening i~ J ~ T cloning L4 D%
pUC118 & subcloning L4 DTH D, 311bp @
nucleotides M H WA, FOEBEFIN < 2 GFAP
¢DNA @ coding region DOEF] & &L homology
EETLOL, FLERe MRk RNA 2V
Northern blot Ut b genomic DNA @ Southern
blot MEHTOEE L D& probe 11 GFAP OELFNC KR
B hybridize T5 4 DOTHL 2 LB LY. LU
DEECIT O insert % random primer #EY KLY
2P -0, HIEH2 -6 x108 cpm/ pg DL D%
probe & U THW .

2. #mR=

U-251 MG k¥ b malignant glioma L oL h
1o GFAP BMEETH D™, FHME+ (REBAF)
L oGgE &Rt iov b glioma HIBAERIT ATFIERR
T E R OTHD, #0555 (Onda 7, Onda
819, Onda 9, Onda 10', N8039) {19{E" glioma
HekTh D, 4B —EE (Onda 1'0W) heiEn
iz vo-—-vik (CLL, 2, 3, 4 Th4A. I glioma
Bk LTk b+ choriocarcinoma (Wst) #ds Lok b
neuroblastoma (Goto) ## B fo.

FIBT 0% 4-BA T 1# (Gibeo) S Bagle' s minimal
essential medium FPICTHFE L, confluency ZHH% 2
HECMBEEYERE L ETEIL, RNA, DNA, &
OB E O 21T - fe.

3. RNA 9

REEMIfaRD 1x107 fou L 1x 108 EARUERE « M
K 1g LD Chirgwin HDFED © L T total
RNA G4 g L, L3S T oligo (dT) cellulose
column (Collaborative Research #1) %\ T poly (A)*

RNA (=47 1 7-. Northern blot T2} total RNA
20pg E720 poly (A)Y RNA 2.5ug % 2.2M form-
aldehyde %451.3% agarose gel 4Gk EIE, nitrocel-
lulose filter (Schleicher and Schuell, BA 85) K#%
L7-. Hybridization {1 Thomas HO HE® it T
1Tt $icbb427C 8 RHEILL E hybridization buffer
{ZT prehybridization 17 - 7-#12, 2P S -U1 cDNA
% probe & LT (3 x10° cpm/ml) hybridization buffer
(50% formamide, 5xSSC, 1x Denhardt #, 20mM
sodium phosphate pH 6.5, 250g/ml denatured herring
sperm DNA) KT42T 1520054 hybridization %17 -
foo Bt 0.2x8SC, 68CI Ty, autoradiography
X7 « v a® Ay, —80CKT1 — 6 BRI - 1-.
RNA dot blot S #TiCiTEEHEARR Lo total RNA %
nitrocellulose filter 2 spot L, k& BER hybridize
L7

4. DNA 447

e b glioma MIFERY 1x107 19 Blin and
Stafford OFHEMIC L - TEST DNA #iE8 L7 DNA
PHIBEE R () Hind 343 Pstl THIETE,
F0D 6pg % 0.7% agarose gel WS pk#Eh L, nitrocel-
lulose filter WHzE'™ # FELRKHC hybridize L7-.
Hybridization #O¥#E110.2x8SC, 0.1% SDS 50T
&1L, —80CKT1—5HRM autoradiography %77 -
1.

5. EESW

Er IR 1x 107 {55 Bighee 5O IS I X
n1Y% SDS FEsm+@WM L, £0 20, 4, BV
0.8png ¥2 i, EEERT Lowry OFED
¢ -7, Laemmli & X D10% acrylamide
gel Z v-T SDS-PAGE #, Towbin & HE® o
£ O nitrocellulose filter WHE L, 7HFH 7> GFAP
itk (Dako ) &y THIBEEC TRERE L. %
EREIROFEOB VAT » 1 TiebhB10% v 1
# (PBS #5780 T 1 REATABEE, 1 kISikd GF
AP FifE (1 1 40%%) & HV T UEREL 2 deBUS
HRP- B3y ¥+ 1gG (1 :30F8) £2HLT
1T - . #BiCiE 3, 3 -diaminobenzidine
tetrahydrochloride-Hg Oy % FV 7. UGB TNTEER
T~ 1.

6. SEiBLTRRE

AT A4 NHF A (Miles Scientific #) Fic HBRHE
Li-#ilE% 4 % paraformaldehyde 7304 % L, PBS
P304 ethanol U L, 0.3% H,Os,methanol
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BRI OER v ¥ 1 REOIAE LT -7 1K
FUGERPT GFAP Pifk (0% FH v FiliFEcT1 140X
VI s 4007 F) A REVT LB, 2 EUGIE HRP-
B FHUy e 1gG (ER Y FiiFic Tl 3085
Fe BT 1 BERS4T - 7o, Control Wik 1 itk 018
OWIER D FMES o RIS ~TERICTT -
1.

5 ES

1. GFAP mRNA
v b GFAP x4 311bp ¢cDNA % 7o —74 L

1 2 3 4

285 —

185 —

¥ KR8 H

Tk b glioma 108k, JE glioma 2#:, RUE#© b
rHlik & DI L7 total RNA 20 ¢g @ Northern blot
FEHTRAT ~ 1o, # OFER glioma 58k (U-251 MG #,
Onda 11-CL 1, 2, 3, 4 KEhFh# 3.5kb Dy
KRR Lo At o 5 #kicid hybridize 42 %V
FitiBebhieh - 1o (Fig. 1a). 00 % e Mgl
K RNA @ b HEROF 3.5kb 0w KR (Fig.
1b). FE ghoma #RICIE S NiZ@Ed b hvieh - 7o (Fig.
ie). GFAP mRNA [B# glioma 5 #kECiz+o v
FORELENZD LR Thobh, U251, CLI,

RO CLZ kb <, CL3 wrhsE i, 1T CL4

5 6 7 8
/ !

a. Human glioma cells.

Lanes contained 20xg of total RNA from: 1, Onda
11-CL 1; 2, Onda 11-CL 2; 3, Onda 11-CL 3; 4, Onda 11-CL
4; 5, Onda 10; 6, Onda 9; 7, Onda 7; 8, Onda 8.

Fig. 1 Detection of GFAP transcript in
various cell lines and tissue.

The RNAs were electrophoresed, blotted, and hybridized with

the 311 bp ¢DNA probe as described in the text.
phic exposure was for 6 days at —80°C. Ribosomal

used as size marker.

Autoradiogra-
RNA was
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185—~

b. Human brain tissue.

Lanes contained 204#g of total RNA
from: 1, human brain tissue; 2, U- 251
MG.

Fig. 1

ATIER s < GFAP mRNA Ao bhi-. Thb
@ GFAP mRNA B ki 72 GFAP mRNA O
BREY 2 LEFCEH T A0, ThbOfiiaty
FABL L 7o total RNA % LT RNA dot blot it T
ERAFTRT 1o FORRE, U-2561, CL1L, KU CL2
Dy TFARELEL, CL3 Oy 7/ Fr0mEid CLI
DF5 1/5 THH, CL4 ok CL1 @ 1/6 &£ 1/25
OMTH - (Fig. 2). Zh b OMiKkECIE RNA
BEREOMBE R VR LR RNA B gE AL
oot $E-T, L ZkABRNT: hybridization signal
O 2 ORI R E R OB BT 5 ED GFAP
mRNA EHBEOMELYRBLTW5 .2 bR

Lo

28S —

185—

¢. Human non-glioma cells.

Lanes contained 2.5#¢g of poly (A)”
RNA from: 1, U-251 MG, 2, neuro-
blastoma (Goto): 3, choriocarcinoma
(Wst).

2. GFAP #BE¥F

Fig. 3 =ik GFAP mRNA BBVER U glioma
L OHHE Lg% F DNA @ Southern blot hybridiz-
ation OFERL R LI, BICR LA 66O glioma #
MHAL T4 23kb /3 F 1AM, F4 Pst 17k
TiE 3.8kb & 2.1kb 2 ED AV FAEDH BRI
Bliwé&sbich - fohMid GFAP mRNA EetEdkese DNA
EDWTH FROBRIMELR, Thbd/ Sy Fosig—
vite FBABEEK DNA OFh @B TH 1. 0,
MR 12 WS FOBREOXET ) - 8-
T, GFAP mRNA EBOE®ECH S, BF L7 glioma
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Fig. 2 Differential expression of GFAP mRNA in different glioma cell lines.

Each column contained the indicated amount of total RNA from: 1, U-251 MG;
2, Onda 11-CL1; 8, Onda 11-CL ¢2; 4, Onda 11-CL 3; 5, Onda 11-CL 4; 6, Onda 7.
3ul of RNA were spotted onto nitrocellulose filter and hybridized as described in

the text using the 311bp ¢DNA as the probe.

days at —80°C.

Bk genome 12HET 0 GFAP ¢cDNA & hybridize 4
DBET RIS L D LHRE S

3. GFAP

ok oglioma X O U721 % SDS T4 %
JH - e RS Western blot O E % Fig. 4
or Lz, GFAP mRNA Bt 5 Bkl = h £ h# 50kb
DS KR teh, o glioma 5 FIIZED SR
Tehy-to, MR S OB B 5 &, 1U-251
KU CLL @/ v FoREMFRSETELM, HH
0.8pg F THRITRETH -0 LT, CL2 X CL1
Lo, CL3 ik CLT o 1/5 Th 1, CL4
i CL1 @ 1/5 286 1/250Th - fo. mEAFEHEFD
MRRE L 0 Ml A D R R IIEBR Ti E  RR
TH-to FE- T OEG T RS OMBKRD GFAP
BOEVRMTHL0EE52 Bh, GFAP mRNA &0

Autoradiographic exposure was for §

EARERIETALOTH - fo.

4. ShEREEy

ATABHTAD RICHIEESE Lot GFAP
PURT TR LR B U], U-251,
CL1, 2, RO 3 o i i B B OVl B 22 v BUAR HE R
DA Bt (ER). 13- A K OB
TH D, B4 ORI fsvh 2 BeEisE ic Sl ioh - 1o,
CL4 Ot ihodBsE 4 BRIC AT h - fo by, o
OFE L 4 ORI B A R EEE OREITED bR
fetptos 580, hbORgEIC LB R GFAP
DORFBBOERIHROME -~ OfilC BT 4 GFAP %
BEOECLILLDEEZ LR

% £
L b glioma fIfEKIC DV THELIC S < DBEHYH 5
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Fig. 3 Southern blot analysis of human glioma cells.

6ug of genomic DNA from: 1, U-251 MG;

2, Onda 11-CL 1; 3, Onda 11-CL 2,4, Onda

11-CL 3; 5, Onda 11-CL4; 6, Onda 7 were digested with a, HindI[; or b, Pst 1.
DNAs were electrophoresed and hybridized as described in the text using the 311bp
c¢cDNA probe. The X-ray film was exposed for 5 days at —80°C. The size marker

was 4 DNA digested with Hind II.

. GFAP BB#E glioma BREIZ 1240700220, F i
Hakki ki o GFAP RBECHETA2HMLTHTHS.

SEIHE 4G 0oy 7 LTELAE b GFAP ©X
4% cDNA B LU GFAP ¥i#d AV TE AR
FreHsraiov b glioma 108kic ki35 GFAP %
BlieowTE#E L. TOBE, 5 GFAP mRNA
FEOAVBHE I ThLON4ABRIE-BE X DE
LhizZa—-vERTHY, 1HL U-251 MG #TH -
7-. Northern SEHTOEER - 6O 5T~ 3.5kb
DY RS LRD, TR ThOBECIEENAD
hic. ZOEYTEEROCHENSL DI RNA dot blot

SR EFT 1280 5, U-251, CL1 RO CL2 w45
v TranFsdbh CL3 2 CLl ofy 1/5, %4 C
140 CL1 @ 1/5 &b 1/2608ETHh -~ 1. HAK
B LTHl GFAP Hifk% BV TEE B Western blot

RN 24T - 1o, GFAP mRNA BB#: 5 Blic#y 50kd

DAY KiLbh, FOBREOZT GFAP mRNA &
DEIHFHEB LT et b glioma FRicid SV
N E ek - 1o SR b OB bRIRaE I (AR
oM, RNA, RUOEABBRCEELENRD
Lhish oo fE-TIhbOKREIEEI mRNA

BUEAOHEC BT S GFAP ORBIELRS L &
RRE AN, REESEFENREOHLE “hboM
ko ki 5 GFAP RBEOZIL GFAP BEEODR
e AN —2OBORIRE L TW ATk,

BEROME 2~ OHIFC BT 5 GFAP BRE R T
Lo THAH S P L. £ LTI L S il
R A GFAP BOEIFMiahic iz a4 5 GFAP
mRNA BOEICLL T b ol 20 GFAP mRNA
BoOHEL GFAP #BETH 6OEBEFEIEOMAMIT & 5
HLHE RNA @ turnover DERC L H5LDTH A
5 &Ez bhA. SHEBERE S B oEFERR® mRNA
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Fig. 4 Semiquantitative Western blot analysis of GFAP in human glioma cells.

a,20¢g; b, 4 #g: and ¢, 0.82g of 1% SDS-soluble protein from: 1, U-251; 2, Onda
11-CL1; 3, Onda 11-CL2; 4, Onda 11-CL 3; 5, Onda 11-CL 4 ; 6, Onda 7 were electro-
phoresed and blotted as described in the text and the filters were immunostained

with antibody to bovine GFAP.

@ turnover I OWTORBELRLESLBhh 5.
Dewhurst &il-77 A GFAP k42 cDNA % probe
FLTHWT 28O b glioma filakkiz k% GFAP
mRNA W LT A% D od T St e g
BEO G EEREOERNIERAETH S 2B0
GFAP mRNA ®iC#2#H % Z &% Northern blot f#
PITm LTV A0, ERNOHIIT - Tode, B
% RNA dot blot #R Y Western blot #iC £ 0¥
R USRI, SRS L TR bR -
1o 2 ¥R b GFAP mRNA BOEHRBICELRDT-.
I glioma ¥k 1L b GFAP BHRUEM 7 0 — v 215
To W HBEHEIIV L 2hp BBB) B SEIOK 4 D

i GFAP ORBEOR fc /o — v AT S D

F R LTI o

AlERFE L glioma T3 GFAP mRNA @1 %
TR 3.5kb TRI—TH -1 THIZEE e b K
fk GFAP mRNA O« XEE—ThH 7. Ll
BRI 351 4 factin JBIZ-FIC point mutation
DT LS Leavitt 5% O OB B
A y-actin @ point mutation BT AHET o L
BE g L EAEAV I probe GBI XL - Tch
Tl BALOFAOAERITRE CE L. SH &L
ERRO glioma gD GFAP BETIEOWLTOSHT
DBLEL bR .

R glioma MKIC BT, #fUhic DNA BAE
356 &5 2 F% flow cytometry T L -8
W DB BPB . Glioma MIEERIZ RS GFAP
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BT OFEYH LD 2L h b OfKe L b Hhi
Li-E5F DNA %#UT, Southern blot Z3#Hi 1T -
7o FOFSE, 4EAV7: 311bp ¢DNA probe Tk =
R OOl DNA TR Y KRRt
F MR B A S Y FOBE I EN RS
il - fo. Lilienbaum 52 {1 vimentin mRNA
fatETH % Burkitt #IBTic 4 Southern blot &I T
vimentin HEFOHFELHE LTS, ThbDI &
M S EEEMIR R B 5 R filament WEFIIRER A
BT R o T A E AR S RS,

EaF &b E4E e b GFAP 23T % cDNA
probe Tk + glioma Ak kit 5 GFAP
FEBCoWTHERR LIRS, R AREDO GFAP mRNA
AL, FORESEAORIITEMANTL 0~ v
OFAESREZ L. Southern blot f#EFTO#EE, GFAP
Btk R ORI & genome il GFAP BIE1H
FEELTWA L &b o, Thbd GFAP mRNA
BRI A¥ALHIFRIL S8 astroglia i@k 5 GFAP
REOWE L & L CR LT EToEF L L
LTHRBEEbNS.

R #ez Sl dic DiEE, BB E Lic
BEFERER S A o LR T R rAREIEE,
IR Fof F F LB A R BT PSR
EEPIERACR RS, RTR=ALE, WRERRE,
IR L T TR LR . IRk &
UMEP O RS LET
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