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(250 pl) E=E= ol EIFES AYI T g~H Eslex B-7tHI(B-catenin), N-7}d]#- (N-cadherin), 24|
Z g = 3| =

2 (Snail) ¥

% 9 7} ghEu FYT Aol QolA A2E Beloz AXIN2e nRNAS) W £ES vwd AnE teka A
|,

T 102 wEAEE T4 GSC11, TS15-88 AlE <),

= 0t T SH80 AFEol QoA Fad Helow
AXINZS) nRNAS] WM 39 BA@ 492 Yehd Zoln

Wy dAe7] A FAF g

olst, ¥ W dtvle] Arleldl ol A At @, sbr] ArdE @ owHd dashs AY ¥, 2
g el W80l sp] AAjdel ofs) @A = AL ot
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WEANEZE SRR FgTo| el

olate] Agle WEMETF FAT AEQ TS15-88 % GSC11E AM&ste] Faath. AA o8d AHdx ¥
AFAI A A AR A 3] (4-2012- 0212)01%1 zoly TmEZY wi ARANEE z2HowBE Siw 3 G
1815-88 478 58kt ARAXE ARRPH ST LS flste, Tl el A HERE F

GE B 4He KEO}ﬁE}(Sulman E, Aldape K, Colman H (2008) Brain tumor stem cells. Curr
Probl Cancer 32: 124-142; Kong BH, Park NR, Shim JK, Kim BK, Shin HJ, Lee JH, Huh YM, Lee SJ, Kim SH,
Kim EH, Park EK, Chang JH, Kim DS, Kim SH, Hong YK, Kang SG, Lang FF (2013) Isolation of glioma cancer
stem cells in relation to histological grades in glioma specimens. Childs Nerv Syst 29: 217-229; Singh
SK, Clarke ID, Terasaki M, Bonn VE, Hawkins C, Squire J, Dirks PB (2003) Identification of a cancer
stem cell in human brain tumors. Cancer Res 63: 5821-5828). &A7] A (Declaration of Helsinki)el tw}
2k Abd FoE whekal, A1 W skAbE WHO el wet e A AlmE detslth ZIAA sE S ARS
st TF A 2413 <tell AlE EE] AAE Y. FAF R, A ARE EAE §F EHa

W3 o] wix/3 F-12 50/50 =3 wj=](DMEM/F-12; Corning Incorporated, NY, USA)ollA W Z(scalpel)Z 3l
28 5 100um JLE w4 HAEZ ~E#o|Y(cell strainers)(BD Falcon, Franklin Lakes, NJ, USA)E E3}A]
Aok, AE BH55S DMEM/F-12004 2xFd A& 3}a. 1xB27 ®E A (Invitrogen, San Diego, CA, USA), 714
A oA A 21AH(basic fibroblast growth factor, bFGF; Sigma, St. Louis, MO, USA) 20 ng/ml, X9
A4 oAH(epidermal growth factor, EGF; Sigma) 20 ng/ml, 2 50 U/ml #AYAA/50 mg/ml AEHEn}o]il

(Gibco, Grand Island, NY, USA)S Xstal= b4 vIX](DMEM/F-12)o A wjFslaict. #x F2 GSC11 T4+
& o A}(Department of Neurosurgery, The University of Texas, MD Anderson Cancer Center, TX, USA))=Z%
B Allauskct,

%%+ EA] (Tumorsphere characterization)

F71eF ol Aol FTYTE T LA e whel T 4 w4 AFAIZ] F(Singh SK, Clarke
ID, Terasaki M, Bonn VE, Hawkins C, Squire J, Dirks PB (2003) Identification of a cancer stem cell in
human brain tumors. Cancer Res 63: 5821-5828), T4+ HH vl AL FASAT. FAHoz FYT
Al (D133, Ulz=®l, FARAl B xEZepds 3Rlely] $Jste] A Mx 3tes AEsgith. 1% 28 ¢Fvl
(Amresco, Solon, OH, USA)E Al&3led AXES A7 B¢ BE=A71 & 12 A(E7] 33-CD133 1:250,
ab19898, Abcam (Cambridge, UK), E7] 3-u]~®l (1:250, ab5968, Abcam), E7] &-FAFA] (1:250, ab52865,
Abcam), % E7] F-¥EZehd (1:250,ab10274, Abcam))E AFESle] Ad2olA 247 Feb wigAI . (D133
2oy ~"d 3k 13} A= Cy3-AFAER P& F-E7| IgG Alexa Fluor 555 (1:2000, Invitrogen)ZE A}

L35t AEeta, FAA 2 EEZdS Alexa Fluor 488 (1:2000, Invitrogen)E AFg3te] AEsTh. Al
X5 A 34 4,6-t)olu| o] =-2-7d 91 = (4,6-diamidino-2-phenylindole, DAPI; Vectashield H-1200;
Vector Laboratories, Burlingame, CA, USA)S AF&3Sle] 38 dn] GAA AT, T3, FF7F AAdn /-2
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A whilA (glial fibrillary acidic protein, GFAP), 4°% 4714 @& (myelin basic protein, MBP), NeuN
2 B-FEV(MBB) &2 3k & AEA Felshlct. w22 F-GFAP(1:200, Dako, Carpinteria, CA, USA),
w9~ 3-MBP (1:200, Chemicon, Temecula, CA, USA), ®}$9-2 &-NeuN (1:100, Chemicon), % w}-$~ 3F-Tujl
(1:200, Chemicon)< o]-&8to] FFT AES =2l ] AN wjFst3ith. GFAPOl thdt 12} &A= Cy3-Zr7lol
E¥ 94 F-E7] Ig6 Alexa Fluor 555 (1:200)5 AR&ste] HE38k31aL, MBP, NeuN 3 Tujlell wigh 12 &4
A -k Alexa Fluor 546 (1:200, Invitrogen)E AH&3te] ©Aakqltt. AEE 314 AIZ ¥ DAPIE
ol gste] AL din] FAAAT. TS MEE AW &Ege]=(Lab-Tek II; Nalge Nunc International,
Rochester, NY, USA)ol HE3F ¥ WY Ax st dMS a3ty A 14 &<k 109 & ®Blo} d3 (Lonza,
Basel, Switzerland) ¥ 1xXB27 RZA|E X 33}= DMEM/F-12 vix]ol A A7 E8kA] 7T,

A
o

rr

A A A

MTS A&E4 o]#o] (Promega, Madison, WI, USA)E Al&3sle] 5-FE2-N-(2-FERE4-UERHY)-2-3lo]| ==
Al zolufol = (o3}, 'YEZAPo| =g gtk ) 2 HEEZZulo|Ert WEANES FYTY Ao HXE o

N

o BAFrh. 96-% Zo]Eo] WRAEE EAL AT AT 1x10 ANEZ HEF 5] 37Co|A 244
o

of 7 Avbe txat o] dokgle AlEe] HAlE AR Edskgt

A

1xB27 ®Z=A(Invitrogen, San Diego, CA, USA), 9714 A oA E A 2AXH(bFGF) 20 ng/ml, 4

AAF(EGF) 20 ng/ml, % 50 U/ml HAUA/50 mg/ml ~EFEvFo] XS FHab= DMEM/F-12 #jA ol F T Al
X5 skt ofFEbA| (accutase) (Gibco)E AHE3Fe] 7] GBM T4T AXE AT 7 10719 & Al
EE 96-9 ZHo|Eo HFsa UFEAFO]=(500 nM), HEEZEZwo]=(250 ul) 2 o5 XFE sty
37 Ft wiFElth. F(sphere)7F FA4® Ao 5 FAsIa, i tiv] A 2FoNA T F4E A
]SS Axkete] JAEAZ YeRAAT. ¢4 @v] (inverted phase-contrast microscope)(Optinity KI
400; Seongnam, Korea)o. @ AM|X wjdES #asto] GBM T4T9 4 2 Ale]=2E AAsI Y. ME AR
ToupView ©oJu|x] ¥4 AZE (ToupTek Photonics, Zhejiang, China)E AF&3te]l tixd 7idgt
(Industrial Digital Microscope Camera; Huaguang, Zhejiang, China)® Z<J3}3it}.

=5
o

N

3 HE BHE ARstel FET AR HEAS EAEIY. 96-9 ZHolES Azl dg niEA, 19
F(Corning) R FFT &4 AR FAHE 3 vtEA viEgAR AfrE. A4St o 7] viEH2
TGl AFRol=E HFSIAG. 307 A F Astd WEHAF AxHe A4S WAE] skl ¢ &
wAE A 50 wo] Fo= RITEAT. 1A A7 (phase-contrast microscope) S A&t oW AE &Y
Bty

10% =¢}olAl-SDS-PAGEE o]-&3to] AX Gal&s Tk, diidS YERAER A o ofsAl F
(D133, Sox2 (Merck Millipore, Billerica, MA, USA), 4]2=®¥l (Novus Biologicals, Littleton, CO, USA),
PDPN, B-7}eld, ~=ul¥ (Cell Signaling Technology, Beverly, MA, USA), N-7}el®l, (R&D Systems), Zebl,
-MEl (Sigma-Aldrich), E9AE, Oct3/4, % GAPDH (Santa Cruz Biotechnology, Santa Cruz, CA, USA)ol

GAZ o]g3te] 7] @idS gXEGT. e AES $ste], E2Y4] dAFSAIGA-AFACER 4
-7 @ -up9-2~ IgG (Santa Cruz Biotechnology)E 2% &A= B2A17] 5 Western Lightning Plus—%
& spehkg Aok (PerkinElmer, Waltham, MA, USA)& AR&3ke] dAlZth. ImageQuant LAS 4000 mini (GE
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dolH= At ¥F AzZ e D A& 2d BAoAME EALEF 242 YJERUT. Z 27k
NS 93}e] Kruskal-Wallis EﬂiE 2 Mann-Whitney U HIZ2EES AFE3FSG . 3D & 4o GBM F4%+
o] HEAel ol 7+ aF ke Aoy AF 3 BdS Agete] EASIGITE. P gkl 0.05 HFI A FA
Hog FoAo] = Ao R HrbeA . A HZ(post hoc tests) Al Bonferroni WAE st = E
EAA BA "1 gy L= PSS B 18.0K0 AZE o] (SPSS Korea, Seoul, Korea)E ARg3te] =83l

YgzAtels 9 gy Eavio]se] Mg Fol A GBI FFT AbE &3

WEAEZE FFTQ GSC11 2 TS15-88 A ZHzte] YEZAlulolE ©E(500 nM), HIEZZnlo]=(250 uM) =
olE EFES 3YU FoF AHd FH NS ofAolo o3l YT MEe AESS WIE BAsle I AyE
1ol vrERA AT,

T 104 BE upe} o], ol A E aA &S thxa(Control)ol Hlstel A7) GBM
lo]= | BlRERZulo]l= i o]E9] EES XY A AE AEL] %‘iﬁ}%‘iur, =

o oA HEZZrfol=g dnow Aefd -9 Hlastel a3k xpolrh AA= Ut

fore

YgeAvtele 9 HuEeviese] We Fol Al GBI Frel 4% oA &3

GSC11 % TS15-88 ©d Aol YI&Abute]= ©5(500 M), BlRZZwufo]=(250 pM) =& °lE
2 H, A dvjder Fgste] &= 20 UEhigla, FEe e SAstel 1 A
Atk

% 2% 30l e ksl gol, GBN FYT Azel LRl Ex HEERvel=

G0l Hlgte] ol5e] EF=e AT AF TET AEx A7 dA8 AT S B Sl

mlm
l‘n ﬂl‘ﬂ
w
o
i
o
=

YZeajriols W duavtoso WE Fol Al GBI Fokre] 24 old fx
o=

GSC11 2 TS15-88 Ao YFEAlulol= (500 nM), HIEZZwlo]=(250 pM) F+& o5 ZIES A3y
wWieke 5SS TS w4 O A9E = 49 e

4o Vb mhsh o, GBM FT AT UIRAlolE Ti HEZEClISE WEo A
Hjste] o5 EHES AT A% BN FYTERE FAHE FFTI Sl 4AT AL 2 & U

UgEAteto| = Bl HrEeeto]mo] M Fo] A] GBM FUTe] E7]|AHE 5 (stemness) A &I}

GSC11 @ TS15-88 Ao HEEA}HM T=(500 nM), HIEZEnlo]=(250 uM) F& olE EFES A3
5 dl2=® B2l osle] Z7]AE A el W] ~El(Nestin), Sox2, PDPN % Oct3/4¢] Wd &S A&

o 1 A7E & 50| e
T 5904 RE ule} o], GBM 4T A¥o UEEAlulolm Tl HEZZulo|E=E tEoz A]ad A9
Hjgte] ol5e] =S AT 7] =", Sox2, PDPN Bl Oct3/49] W& o] E5F fasiolon, 5

o
3] Ul2=%l gl Oct3/4¢] 3 e AE7E FEUAE Ae @0 5 3T

=)
4
oy

UszAtete|= 8l HrEeufo]mo] W Fo] A] GBM FU¥7e] A (invasiveness) Al &3}

3D He oHMolE Ealo], 1d Fhdl njEg 2o GFP-GBM FLTZ o]4d 5 UF2Alulol= ©E=(500 nl),
BlREZa2nfo]=(250 pM) L ols ETES AHud T 7243 Ay AHoM FdT AES A4S 94 &
nFoew &gs) 2 AF}E = 6o YJERAAIL, GSC11 TUT AEo He WAS SAHste 1 AdoE & 7oﬂ
gz JERHAT. S, 2 B31E ol&ste aA #d w1 B-7FEIU(B-catenin), N-7HHIY

it
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