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B MRBEE (Glioblastoma: GBM) (& TN D A TIIMIE S 2 E 3¢, BAEEXT
MR e, (LR R A DD EEITON TS, L Ladt s, RIEEIIHG
M- AbgEER I LIRS B ), RV R SN, WIBICERESLZVORBIRTHL . D
£ 9 B O TFE R AR, SEYIESUE RS R 0B SR < BEb s, bhvbuidiE
Bl N OAEAE & ZF OPEIRIEHT O 72012, & b HK GBM Mk TG, A172 il %2 F v i
IRIGHE & 1 O BT IR G GBM Mg = /E 3 L 72, et s IR g s Mg (0 Gy, 30 Gy,
60 Gy) % W CHIIBH i 2 DO AT R side population (SP) DfFEHT, CD133* Ml 758, &
{BFIRAT 2 AT o 72, ARBFZERE R Tl CD1337 Ml & Fei L T CD133* Ml < 5l BY 8 8 {5 1
BELFERLTwiz Eo T, FHIESSMEZ S O CDI33 Ml & £ 5 W RetkEAs
HbHIEERELE TISGMIILIZEB VT, 30 Gy SR M NI MWL, 60 Gy HE5 25
Fa 2 e~ A SR S W EE IS B 0, 30 Gy FRES 2 CD133* Al 13 s M B s = - AT & )
ECRBLTCw, DF ) TI8G 1, PUEEAIROBNT, 30 Gy Btk O U H RS T
EED L DR E RS RREAVRIBR SN2, Z OGN 2 S IE S5 13 CD133 4 HliE A%i& <
G- LTWa ZEAURIE SN, FMaHRENC X D CDI33 Mgzl & & bh L,
PR THEFAN RSB EZ RITL CWA EEZ b7z

F—0— K RGN, AR, AT

MBI E (glioblastoma: GBM) 3k b Tk
DEFVIRIES T, TR O A T EHRD W TDH
D, BB, (LPRESBE SN 2 3
s, L LARYS, s ofdics LTyt
AL, WEPEHEFMBH 1R, 5 AaEARLEER
X 8%HIBTH Y D 304ERGLEL TRV,
o> SER A5 D3 TIXIE R Z FOM Y Bl 2 &
THRIGAFETE 258, MEZ DD 720
IEF AR O VB (X BE BB 5 D fE B 238 5 72 O NE G
HROBEIR G2 HEZ . Doz ki, BEE
DEF IO - FERICHHD LT, BT
T GBM 1239 2 B R 2 I6HE L SN Tw i n
LEZAH. INLOREN SRR, fEE A
(cancer stem cell: CSC) OAFFENHEEG LTWwW5b &
R EN, S HICEEOFRA, B, i
O EDNS.
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AL B OR ER G T ICB T —2H
CERAE, WlREZ 5, HAREOMEMERL T
W T ENTED., SHICKBLEHEEZZILEEL
ETHET 2L biEE A LT\ b, ARPITI
BERLMBEOETICRVEEL TR ER DA D
TV, 2ok ) ICHEEoOH C R
ik, @% s Mbik, G - MR & O BRI %
b o 7o ERSEEER L L —HTH2 LT,
DIBH A6 CSC DWFED MG E - 72, wfifgix 2o
oS h, 12@3RMEsEMRTH Y, FHEMH O
PRV AFAE LR 2 RS 2 3T oMz /b %
CENMEETH 5. o 1 DR cL eI
DK A OMBIALEL, HOHEzITWERE
NOMBMOBHE, HFEIT-o T b, FFICHREITH
O A M CTHLN R EEEZ R L, TOSHNE
EOHCHEERE @% 01kt OMMEHERTDH

-
—
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L. F 7w e IR T U R ) s Ak )
GOTHbBZ L, MerZEMNH L VITA LA
WLUTEIMZAEL TS E W) HH-ABIT O
b, 51T, FEREE RO BB AAEAE LR
HEBEICL DR Vo TWBEWIEZTDVDHY, %
MM O H X BB RE ) O T & AR T 2 STR AR
L, A2 Hh MM T H 2D IE & % - T
Wb,

1970 412 Dick 5 b2 5 B e ©
CD34 Bif%, CD38 Fatifiifia % J i L SCID-leukemia
initiating cell & L CHF L 72, 2ok b CSC D
FAEDER S, SVEEBErEr s 2 23
FE S, £ TRIES A 5 O E b #Hil S
N7 F 72 e MM I CD133 TR 3
TE5HZ AL, BEEHREIEL CD133 fille %
HEE T2 BHE AT 24— EMP6%5 2
DS SNz, GBM & & &bk 4 ALk L O
3 B AR LRI A B A R SR Y 7 M 2 T P i
CD133*#lif% side population (SP #lifa) ASEEAE L,
JEG TR ICEELREHZ A L TWwE I ERHL L
ot 15, 18, 19>.

Mz T, Bex ZEFEOPCERTRE SRR
WL CSC L OBIRTH A 5. B G A AR HLER
Rk A GAEWFNOS ISR L, ZOEREH
R X D B SN LM TH Y, ML
BOMT A2 EX7F. T0LH) GO A 1E
FHZ R LT, A 0 55 0 i o 1 3t 0 ) <> e %
LM E T 5D, Lo L, HEMIEHE—0EYS
B EH LT 5D T % k4 R BP0 R
DOHERITH Y, A X 2 EWENR R4 %
FHEZRELTL 222, 554, DNA OIS L
DNA O# B FEM Y 2 Ml sE % 5584 5 720 Dt
ETRITAA TN TV 225, IS ORFZETILU
FAIRG = SRR OFEE R IR v, bivb ik
2006 412 GBM ML 2 v C, FEBICHIK T d
NTW 5B (total 60 Gy) % BEST L 72 ikt
PER I A2 MR L L7222, 22T,
HEAT & 0 ORI AR O T A BT, v
BB BT HRBEAIHEI Y, ZORBPC1LD
N EZBAL L 74 RTH B D 2 RE L7-.

MR A&
BB RR S S AL 2 SR L. T hTho
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Hfia o SP ML O fENT, F7/2CDI33Z2~v—Hh—¢&
L CHilla o 458 % 17 > 72. Real-Time PCR T4 B
B OBAR T2 AT L, R IRG I X 2 %
% 3P L7z,

1. 5 D0 JAC B e A A A B D Bl 2.2

1) Mifark & Beae 4t

Japanese Cancer Resources Bank Ot M2k GBM
Ak A172, TI8G Ml % #4 kL & L 72, KF 22 1
DMEM, F12HAM (Sigma, Deisenhofen, Germany)
12 10% ML~ > fg Rl & 100 units/ml Peni-
cillin, 100 mg/ml Streptomycin % Jll 2. 37C, 5%
CO A v Fax—4%—THFEL/ AI72 M8
W1 R A SR L 7~ 10 HEIZHR L, T98G
A 2 BERE AR L, 5~ 7 HAEICHRR L 72,

2) MRATHER & A St

PRI AMV - X, BEEIE 2 Gy/min, BRGTERIE
25cm X 25cm, HESHVREEIZ 40 cm, IR THET L
7z, BRI MEVATRON KD2/50 (TOSHIBA,
JAPAN) zZAfliH L7z

(1) #10em ¥ % — L2 2 X 10° 8 % B 5 7 B
BT ICARAC U X IR AT % 547 L 72, MRS SR
2 Gy/1 [al /day T, 3H5 HIREL7-.

(2) BEFIH A5 42 HHE 2 L7-Mle % —80T
THHRAEL, 0~ 60 Gy RgFHME o728 2
ACHRMEL 7 HIEREE L7z, (60 Gy g%, A4:4F
I & He 52

LUF, RESHIE %2 ROG, 30 Gy 8§t 4 llie %
R30G, 60 Gy i #Mile % R60G & L 7-.

2. Ml BggiE=e

A172, TI8G MM B W T ROG, R30G, R60G
RGN % 0 L 6 well cell culture ¥ ¥ — L 12
MM E 1T X 100l & Lz B33 1 &k
AT L7z, R HIE 3 HB &12fT-72. Day8 %
TENEFh oMMz vy —%— (BECK MAN
COULTER®, Z1 coulter®™) ZHwCTh ¥ b L7

3. BFMINL A & @ Hoechst 33342 12 & % SP #i

T feAT

WA, % L OFHIIEAS Hoechst33342 &9 DNA
BRI L TRV 2 RO 2 Lt s
TH Y, Side Population (SP) Hlg & XN TV 5.
Hoechst33342 i3 ABC b ¥ AR —% — (ABCG2)
DOFEFUNT L D M2 5P & L5 %35, verpamil AL
% & TABCGZ2 A7 1 v 7 &1 Hochst

4 A =

1) <
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33342 DHEMASHE S 5.

1) Bag4tt

& % OB OB RWE 1. L R TH 5. TISG
MORZIX A 2 BERE AR L 7 HI, A172 Milfa 138
121 B 2 AR L 10 HRIES2E L 72

2) 7a—H%A FA Y —

7a—H% A h A 1 —iF FACS Vantage (H#A
N7 by FaFy oAH) 2w AL72,
TI8G Fr A2 B VT ROG, R30G, R60G gz
FHL. K2ofME#I y—L2b )Ty
& EDTA % v CHl e %= F# & L, 10mM Hepes
buffer, 1% Penicillin/Streptomycin % & A 72 HBSS
(+) TEULL 7. #0srEEf, HBSS(+) THAR
# L, Hoechst33342 (25 nug/ml) TI~)UALL 7.
Z ORI 150 uM Verapamil VINEE & MERINEE &
W20, FNEN3TC, 30 MR L7z Kk,
4°C, 300G, 54rfaE L Rz L7z M
B2t 728 propidium iodide (1 ;tg/ml) THeft L
HBSS(+) (29 s+, W $ TR ETHEL 7.
Z O, MIE1 X 10°48 /mlic7% 5 & 9 IZiEL,
TJa—H A A Y —I2TSP ML E non-SP Al
DFREEAT - 7.

4. CDI133*/CD133 iz o 4k

CD133 1&g, mikfiiao~—5—Th
D MRERIESE, WL, KB oA~ —
H—=D12Thb. F7- GBM Ofaiifass CD133
ZHWTHHEE N TV,

A172, T98G Mifig#k® ROG, R30G, R60G Mg T
CD133"/CD133 #ilis® 4B % magnetic cell sorting
(MACS®) % FJ v CTAf - 7= Mgk 10 mM FBS
buffer, 1% Penicillin/Streptomycin % & A 72 DMEM
(SIGNA) 1249 15em ¥ v — L CTHi#f%:, bU 7
Y v & EDTA % H v CHiNE 2 #8E L 05%FBS %
BATZPBS(—) WCCHIEE L. 20tk Mk
% ¥ )Y — % — (BECK MAN COULTER®, 71
coulter®) ZHWTH Y~ b L7 L (300xg
T10 45/ i L kil & 52 kR 242102 350 nL/10°
i ® 05% & 4 PBS buffer(—) (LLF buffer) Z#
BELZ. ZOWHEIZ100 uL/103 8o FeR Blocking
A HE R A &, 50 1L/10° 1 @ CD133/1(AC133)-
Biotin fZ5% L 7z, 4C T 10 4 i L 7214, buffer
TR - 0% 2 [\I#E D R L 400 L @ buffer 123
L7z ZFoREWIC 100 «L/108 0 Anti-Biotin

1/ QN E /N
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MicroBeads % #0l L, 4C 15 4 MIEHE - RS,
buffer % N 2 .0, LM L 721 3E % buffer 500
uL/108 IR L7, C O % magnet 12k v
PL7ZH T AL, & 512500 uL @ buffer T 3
I PE% L CDI33 IS T N fE ST v will
(CD1337) %4t L7z, ¥KIZ magnet 2*54+L 1 ml
® buffer # # F L2 AN, CDI3ZIZTIRNVILEh
“Hile (CD133%) %40 L7, 2ok, SEEsh
72 CD133" & CDI133* % A7~ ML 7=,

5. CDI133" fllllg o ey defn

FNENO 5 EERIC B W T CDI33 & CD44,
Nestin O HREGA %17 - 7.

6. CD133*/CD133 a1 T

1) RNA oHli

RNA #iti % v b (RNeasy® Mini Kit, QTAGEN)
ZJHWT RNA %I L 72

2) RNA O

Nano Drop® ND-1000 Spectrophotometer (L.M.S,
Tokyo, Japan) %W CE®R L7z,

3) Realtime PCR

RT?Profiler PCR Array System (Bioscience
Corporation), PAHS-405 (human stem cell) % A
W7z, B L 7z total RNA & SuperArray ¥ v M
| ENTwb GE (5 X gDNA Elimination Buffer)
&, BC3 (5 X RT Buffer 3), P2 (Primer and
External Control Mix), RE3 (RT Enzyme Mix3)
ZHWTHIRE, cDNA OFEEIT-72. HKE
72 ¢cDNA 12 2 X SuperArrey RT? qPCR Master
Mix, Diluted first strand ¢cDNA synthesis reaction
ZUINL ABI Standard Blocks:Bio-rad iCycler, MyiQ,
and (M] Resarch) Chromo 4 and Stratagene
Mx3005p, Mx300p % i \» TEHT L 72. Real-time
PCR 4112 ABI PRISM®7000 Sequence System %
Jv 7z, FEFAMIANT 1X unpaired Student's t-test
EFHwp <0052 fFEAEDY EHE LA (Fig 1,
2).

&

1. b 5

D A172 fifdi22>wT

AN B G (3 IECTd 5 ROG 13852 H T, »
TNOMGHE & B L T H BRI A R AET
RO %Mo 72, Fiak 4 HH X0 B oMb s

R
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cell cycle chromosome and cytokines and cell adhesion
regulators chromation modulators growth factors molecules
APC GCN5L2 BMP1 APC
AXIN1 HDAC2 BMP2 BGLAP
CCNA2 MYST1 BMP3 cD4
CCND1 MYST2 CXCL12 CD44
CCND2 RB1 FGF1 CDH1
CCNE1 TERT FGF2 CDH2
cpcz gene regulating symmetric/ FGF3 COL9A1
CDC42 asymmetric cell division FGF4 CTNNA1
EP300 DHH GDF2 cxcLi12
FGF1 NOTCH1 GDF3 NCAM1
FGF2 NOTCH2 IGF1
FGF3 NUMB JAG1
FGF4 PARDSA genes regulating cell- metabolic
MYC self-renewal markers cell communication markers
NOTCH2 HSPAS DHH ABCG2
PARD6A MYST1 DLL1 ALDH1A1
RB1 MYST2 GJA1 ALDH2
NEUROG2 GJB1 FGFR1
SOX1 GJB2

Fig. 1 Stem cell specific markers

embryonic cell mesenchymal cell
lineage markers lineage markers
ACTC1 ACAN
ASCL2 ALPI
FOXA2 BGLAP
PDX1 COL1A1
I1SL1 COL2A1
KRT15 PPARG
MSX1
MYOD1
T
hematopoietic cell neural cell
lineage markers lineage markers
CD3D CD44
CD4 NCAM1
CD8A OPRS1
cDsB S100B
MME TUBB3

Notch Pathway Wnt Pathway

DLL1 ADAR
DLL3 APC
DTX1 AXIN1
DTX2 BTRC
DVL1 CCND1
EP300 FRAT1
GCN5L2 FZD1
HDAC2 MYC
JAG1 PPARD
NOTCH1 WNT1
NOTCH2
NUMB

Fig. 2 Stem cell differentiation markers and Signaling pathways
important for stem cell maintenance

HRTIRRE L D S BEERE AR Lz, RO HB XY
8 HTd BRI A & Jeik L A RIS Wil
Bl R L7,

—7J7, MH&E TR L2%E, R30G % R60G X
DE#E 8 HCARM G Wllaxz /R L7 (Fig
3).

2) T98G Mifigiz oW

T98G il DM FE =1 A172 HIHE & 1T IT R kR
HHIBEIER R Lz, o F ), BEHHIREEE
HEBELTHEBRICH MR Z R L2 L &,
R30G (& R60G & U Mg Bl = A3 & Wl &2 o8 L 72
(Fig. 4).
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9. FT—H4 A Y —I2 kB SP MNLEAT

1) A172 #il2 BvT Verapamil iMEEIZ X b
ROG T 1 0.035%, R30G T ix 0.06%, R60G T i
0.087% @ SP 4 WANNE 25388 H 7z (Fig. 5).

2) T98G ML 12 BT Verapamil wINEEIZ X 1
ROG T X 253%, R30G T 1 268%, R60G T &
24.3% @ SP S WiiNg 25780 H 7z (Fig. 6).

3. CD133*/CD133 il 55-fe

1) Al72 fi g @ CD133" & A # 1x ROG T 1.58-
215 %, R30G T 093-2.07%, R60G T 0.90-2.15%
Tho7e.

2) T98G ML CD133" &4 %1% ROG TH 1.0%,
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A172 growth curves after radiation

—O—To
8 —.—m
/. TG0
day0 day? day4 day6 day8 day

Fig. 3 Growth curves of A172 cells after radiarion
The cell proliferation rate was the highest for 30 Gy-irradiated cells.

T98G growth curves after radiation

——T0
? —=-T30
/ ==T60
day0 day? day4 dayf day8 day

Fig. 4 Growth curves of T98G cells after radiarion
The cell proliferation rate was the highest for 30 Gy-irradiated cells.

(A) (B)

©)
2.5 ug / ml 30min 2.5 ug / ml 30min 2.5 ug / ml 30min
+ Verapamil 150uM

+ Verapamil 150uM

Im
i
it 3

lulm (] 200 400 600 BODO
FL4-H Hoschs! Red LA
Fig. 5 Side population analysis of A172 cells.
(A) The unirradiated A172 cells contained 0.035% SP cells.
(B) The 30 Gy-irradiated A172 cells contained 0.06% SP cells.
(C) The 60 Gy-irradiated A172 cells contained 0.087% SP cells.

R30G T 08-14%, R60G T 0.7-16% T - 7-. mL7z (Fig. 7). Lo L, Mllwosa stk Tidst
4. CDI33" il e fetn Pt DSV B - 7.
CD133*#ifa1x CD133 & CD44, Nestin Tkl %
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(A) (B) (©)
PI- Pl
4000 1 4000 < 4000 =
3000 - 3000

2000 2000+

Hoechst Blue
Hoechest Blue

1000 1000 4

0 o 0 — ——— n+".., — —— T
o 1000 2000 3000 4000 o 1000 2000 3000 4000 o 1000 2000 3000 4000
Hoechest Red Hoachs! Red Hoechest Red
Fig. 6 Side population analysis of T98G cells
(A) The unirradiated T98GA172 cells contained 26.8% SP cells.
(B) The 30Gy-irradiated T98G cells contained 25.3% SP cells.
(C) The 60 Gy-irradiated T98G cells contained 24.3% SP cells.
(A) (B)
4
{ 4
G @ ’-45'
Y \
.y .
y ® ‘-‘} 3 ‘r.
e \
LS G,
-
©)
) . '.Ar‘
¥ g 4
= ¥
g, o ‘Hk et
Nl 4
R oy .
%. "
5 ket
i ;Q' i""
B
Fig. 7

(A) CD133 positive cells showed positivity for CD133.
(B) CD133 positive cells showed positivity for Nestin.
(C) CD133 positive cells showed positivity for CD44.
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5. CD133*/CD133~ MiRg o s {7 T-FEHT i

1) A172 HiBI2 BT % CD133* & CD133” » Itk

& ot A B 4T R (ROG, R30G, R60G) M 4t #
A172 #ifa © CD133* T1x CD133~ & Jig L £ <
DB THRATFED bz, FRICHEBPH S 2T
& - 7238 5713 self-renewal markers (NEUROG2,
SOX1), cell regulators (CCND2, FGFS3,
FGF4), genes regulating cell-cell communication
(GJB1), embryonic cell lineage markers (ASCL2,
ISL1, MYODOI1, PDX1), hematopoietic cell
lineage markers (CD3D, CD4, CD8A, CD8B), cell
adhesion molecules (CD4, CDHI1, COL9A1),
cytokines and growth factores (BMP3, FGFS3,
FGF4, GDF2, GDF3, IGFl), Notch pathway
(DLL3), WNT pathway (WNT1) & & Tdh -7z,

2) T98G Ml AL 12 BT % 45 #Emi M Bz & CD1337,
CD133~ ® g

& o A B 4T R (ROG, R30G, R60G) H 4t #
TI8G Mg CD133* Tix s #Emi Mg & CD133™ &
W L% OB THESTRD Sz FRICIE
{52 Th o 72815 T 1T self-renewal
(SOX1, SOX2), genes
communication (DHH, GJB2), embryonic
lineage markers (ASCL2, ISL1), hematopoietic
cell lineage markers (CD3D, CD8A, CDS8B),
notch pathway (DLL3, DVL1, EP300) 7% & Tdh o
7z.

3) HhHR IR X 5 A172- CD133* i

ROG & R30G O MBE TIE R I E fn T-FE BRI B0
WEDOOLNLDATH-72. ROG & R60G DL T
ERE T D BAR T THEBIEMATED 517z, R30G
& R60G O HHE TIZRHR I DA THEBIE R AL
O oz,

4) ORISR X 5 TI8G- CD133* o ik

ROG & R30G o H.#% Tl Notch pathway [ 2 &%
RF % RO 7 KEB 57 O BT THRBMmAFED b h
72. BGLAP, BMP1, NOTCHI1 @ 3 O TH EA=N
R &7z (Fig. 8). ROG & R60G & LR Tld—#F
THEfE T RBIEM D 51172, R30G & R60G &
W TIE% { OB T THRRAMHAFD & iz,
ADAR, AXIN1, BMP1, CCNDI1, GCN5L2,
JAGL, MME & 7 O CTH B0 S L7z (Fig. 9).

cycle

markers
regulating cell-cell

cell

/4
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NRNES/R

£ =

Jix 55 > vh T b BEVEEE O f5 v GBM AR # cst

R, LSRRI D RWIEPIME R 2 & AYARNE
PORME DS 2B, T OHHUE O F I E LS
& OMBEPRIEINT WD, &R S, JEESH
falx3E e e cd 5 ABC (ATP binding cassette)
NG VAR—F—FAT L EICHCOHEREE, B
BEx DO L THEHRD 2 WIFEPIEIME L L TR
NAZBETHLEEZEZLNTWVAD., AFETIE
GBM (28T D CSC DAHAE & < DAL D BT 1)
PARICDO W TR 217 - 72,

GBM DAl B 358 5= % B BRIR G 2 O Ml 2D
TR U724 R, Ml i3 ¢ d 5 ROG 1
FA 2 HT, W ORFHREE i LT3 Mk
RICHELAEZZRDO Loz, BEIDHX Y
ST O ML B AT BT X D B W IR R 2R L 7.
Fia2 6 HB XU 8 HTH MG I A & K L ¢
HERE TR S5 7.

—75, WEE T L 234, R30G 28 R60G &
DR 8 HCHRE BV LZ R LA 20
RIS GBM IS B R R ST L 72 8565 Cld IR IR g &
LR U RO e & U, AR AT W il %
AL7z Wb, BRI gl 2%
BAAET 5 2 L TEoMifladafb L, sbHifaoM
fa=E DO R EZEZ HN L. kR RE
LT, MG XD stem cell D E & A3
BIEPHEESNTWAEY, 52, bIubh o
HERICBWTH BTSRRI X Y, CD133Y
M AR I L Cwb, dlw, CD133 Millns
HRPEMLTWD E W) Z &L, stem cell 73
MLTwasrZEe—HT5. L7MrLEDE, stem
cell 13 GO WCHEFET 2 & % 2 5 - oML H sl
R HRGHRIBEHE OB & KT 35 2 3T
Eha. MifaRE: CSC A3k LHGE L 7255 1 T
HY, BETHRIEEHINE T 5 R30G THAEHR TR D
mlolzbEz N

Al o> SP AMIKLIFAT Tid AL72 M & F IR G &
WL, MO MBLIE R30G TR 2 1525 25 1%
O SPHIBOMM A S 72, LaL, TISG T
FIEIRETHIIL T 253% T, Z DEIE— I
facHe & SP AL & HE 100 15 0 m vl
HY, JL4 TISG Milix CSC # % L LML TdH
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T98G-ROG-CD133* vs T98G-R30G-CD133*

2.00E-01

1.50E-01

1.00E-01

5.00E-02

0.00E+00

BGLAP

BMP1

NOTCH1

Fig. 8 Analysis of CD133 positive cells in T98G cells
Compared to unirradiated cells (T98G-R0G-CD133%), 30 Gy-irradiated cells
(T98G-R30G-CD133") expressed higher levels (p < 0.05, Student’s unpaired t-
test) of BGLAP, BMP1 and NOTCH1

T98G-R30G- CD133* vs T98G-R60G-CD133*

2.00E+00

]

1.50E+00

BT98G-R30G-CD133+

1.00E+00

5.00E-01

0.00E+00

ADAR AXINI

BMP1 CCNDI1 GCN5L2 JAGI1

O0T98G-R60G-CD133+

MME

Fig. 9 Analysis of CD133 positive cells in T98G cells
Compared to 60Gy-irradiated cells (T98G-R60G-CD133"), 30 Gy-irradiated cells
(T98G-R30G-CD133") expressed lower levels (p < 0.05, Student’s unpaired t-
test) of ADAR, AXINI, BMP1, CCND1, GCN5L2, JAGland MME.

HZEMNHBHLZ. L7zdoT, 7u—% A M A |
1) — T SP MK Tid verapamil o il 75 7k,
MAAMIFBREEC L 2BV LI X ) EE R AT D
idrolzb#Z bz f72, CD133*/CD133 Ml
W 538l % 4T o 7245 8, A172 © CD133" Ml & 4 =
VEBEHRIBFHNC X 0 B 5 2R B IR Sk d o
7225, T98G TSRS = D LAICHE, BB
LRAREE SN CDI33 MLAS CSCHETH 5 &
WO HELH Y, BAEDEZ A CDI33 IR L EHHE
EEH &N T b GBM OSSN~ — 7 — &
o TWwWaAHP, F72Bao b ARSI X 2
CDI33 Mife D& &2 EAT 5 L WG L —3% ¥
DR TH o7 XHIT, SHEL Mo miEY e
ATo R0, W~ —h — & X1 5 CDI33 R
HIXNFTH % CD44, Nestin TIXFEEDFED 5,
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S NIRRT AL 2 2 < AT 5
ZEMHER SN LarL, FofMigsaibx G
T5E, FEIERDOONRL oz TIUTHMAR
Ao M E K722 e EZOND.

U Eo#R D, BOHIES LzMiaodhizizs
< & CSC DAFAEEN R S N722%, #4 7% CSC @
Y= H =R LR LR FBRTOAE R
CSCTH B LT HMMBTHTIEEVEEZLN
5. FEBRIZ CD133 Ml e A & JEE K aE D3RR &
1172 Glioma X° non-SP #iffg 2~ & SP Mg 234 U 7=k
HAENTWBED 207 o EEHHNEL O K LT
e L B L L CTE 2 E 2 5D (Fig 10).

—5, BRI R AR D W T R T2 L
7oAEHE, TI8G MLz B 5 ROG & R30G D LT,
R30G 234 Bk 2 5250 72 {5 T-1% cell adhesion
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(B)

Fig. 10 Constitution of tumor cells
(A) Old type, (B) New type

molecules, mesenchymal cell lineage marker T
% BGLAP, cytokines and growth factor T & 5
BMP1, genes regulating symmetric/asymmetric
cell division, notch pathway T& % NOTCH1 ® 3
DTdHh o 72, R30G & R60G ? MK T R30G 234 &
W % FR D 72 fx T 13 WNT pathway Td %
ADAR, WNT pathway, cell cycle regulator T®
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GENE ANALYSIS AND DYNAMICS OF TUMOR STEM CELL IN
HUMAN GLIOBLASTOMA CELLS AFTER RADIATION
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Abstract —— Because glioblastoma is the most malignant central nervous system (CNS) tumor, it is
very difficult to cure despite surgery and adjuvant therapy. At present, surgery, radiotherapy, and che-
motherapy are combined in the treatment of each patient. However, glioblastoma have radiotherapy and
chemotherapy resistance, and this is not a radical treatment. We suspect that the tumor stem cell affects
the recurrence, radiotherapy resistance and chemotherapy resistance of the tumor. Many studies sug-
gest that tumor stem cells play an important role in tumorgenesis and tumor progression. Using human
glioblastoma cell lines (T98G, A172), irradiated (0 Gy, 30 Gy, 60 Gy) glioblastoma cells were prepared un-
der the same conditions as clinical therapy. We performed the analysis of cell proliferation rate, side pop-
ulation analysis by FACS, isolation of CD133" cells and genetic analysis (human stem cell), using these
cells. In the results of this study, the stem cell-related genes were highly expressed in the CD133" cells
compared with the CD133~ cells. Therefore, it suggested that the CD133* cells may contain tumor stem
cells. In T98G, when compared to unirradiated cells and 60 Gy-irradiated cells, the cell proliferation rate
for 30 Gy-irradiated cells tended to be higher, and stem cell-related genes were highly expressed in 30
Gy-irradiated CD133" cells. In other words, in T98G, from the viewpoint of antitumor effects, the results
suggest that chemotherapy may show more effect in 30 Gy-irradiated. In this genetic analysis, we sug-
gest that CD133" cells strongly affect tumor proliferation. In addition, CD133" cells affect the resistance
and the effect of treatments because some kind of changes occur in CD133" cells after radiation.
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