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°1^ -§-H 
71^^* 6> 
4 4^ (a) ^4^-4^ H5-4S.^ 2:4^r 4 °14^ ^ 

4¥3-, 4 4^ °ll 4 44 °1 4^1 541: 4^r 4^1; (b) ^7] ^ £ z| 
^4#^ ̂ 444 44 4 it (single cell) 4^ 5. 5Z5L*\]^ 4^4 4^Hr 
4^1; 4 (c) <%7] (b) 4^H4 4e]4 3-3.4M 4^4 444^ °144 
4 SI- ̂  ̂  44 € P}^-i5] l:| oil ^ o] ^ 1-
513.4^ P}^-i 2.102} 4^4^; ̂ 7} 4^ 4^4 3.3.4^ 44^ 
S-l; ̂ 7] P}^-i 2l# °l-g-*H ^<§ ^IS.^11-
i35]^^ 4^; 4 <%7] 21# oj-g-^ ^ig 57 2.^1 S4 
4 S4^ 4^4 ̂  4 ̂ 3 £.4 4 4^ 4 44 4 °] 4. 

*11371^ 
4^ -E-4(glioma)4 444 -r] if ^(primary brain tumor) 2] 60% 4t 4X] 4TT 

^ 4 °-S-4, ^ ti] £7]. ̂  J7 *] 5 7} o] 3] ̂  A\, *\ 7?}*] 2 
^-44 4^^ ̂  o|^ #<#ol4. 7R> 44 °-S- 4445L $l^r 
12.2^1] J£^(glioblastoma, GBM)^] ^4, 4^ 44 ̂  ^ 
444 *]£-4 tfl4 ^44°1 pjj-f ^O} <5^ 7]rfl *$^7]#o] 4 
l4°ll 4444. 5E4 °1 <*]-££- ±^4^ ^4, £6] x]5f^]f 
^O] ̂ g-o] ^4. s.^1 o_S ^44°ll tfl4 °144 
444°^ ZLO]} 7^°] U] u] Tfl ^1 ^ £] JI $14. 4°1, 33-4 S. 44 
4-H" ^444 ̂ 1 -E-4 4 4^! T 4 °1 (aggressive variant)# 444 , °1 4 
44 4 4 4 4 4 ̂ 44 ^2-4 4 4 °1 4 4 4 ̂  3 4 444 ̂ 4 4 4 $14. 
af^i 5Z5L4^2] *15.°11^ °]$\4 x\3- ^ 
^1 fi7f ^4 £] JI $i4. ZL2\ M-, o] S] ̂  5]-^!- ̂ 1 5ir ifl ^ ^ o] ̂  o] 
^S, o]-gj. ^44 44^ 

E£, 4 ^13.7fl H-csrH 6> •& € o] -3-^5] JI 9X$r °14. 

T ': A] ^ ^ v';<5"hsystems biology) ^ ^ v'" 4j ill'5'}" 7] \v! (bioinformatics tools)-2] 

^7^1^ S]v] $X^r ^ sfl^l-ol 2-JI5] JI $14. 
^-5^4, $1^ ^r4 47] (molecular marker)#-2] 
^4^ 4nr4 ̂  °14. ^-4, -fr44 H"4 ^-4 °1 44^1(trascriptome) <rit4 
^i-^l 9X4 44 4^^0114^ 4yJ]4 44 ^21- ̂ ^44 $4^ ̂ 4A 
$14. °1 ̂  4 ̂ -4 ̂  # 444^ 44^5.4,3.3.4 ^H1- ^44^1 
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2-444 ¥1" 2-44 4444 4^ o] 2.AA £] JI 44. o] ^ 4 442.44 
522.4^4^1 44 444 44444 444 4 $14. 5&4, 522.4a4°ll 44 
4^.4 4S 44^1 4^1 4 7l^4s44^1 ̂ 44 44°H 44 44°H 
444 4 $1° *1, 5Z5L4^$] *15.°11 JL44 4444 4^4 444 444 
3L4 4^H1 444 4 $14 4 $14. 

[5] °H rrj-5^ iptr 44^4 ̂ -O] 4^4 403 7i^o] 4^g4 2.4 444 
444714, 3.3L4^o] 444 442.44 44471 ̂ 4 #^-7} 444 

37 $14. 444<4 44 4^ 522.4^44 o]44^ ^^-2.1^7-11^4 
°l] 4 $14 (Diao Yi, et al., Cancer Investigation, 29:229-239, 2011, EGFR Gene 
Overexpression Retained in an Invasive Xenograft Model by Solid Orthotopic 
Transplantation of Human Glioblastoma Multiforme Into Nude Mice). 471 
44 4 47} 4^ 334 a^4 4^3 4-rl (4 4-rl )4 2Z|nJ:f 444°^ 
7^4 o]4-g-4a| oi-g-40^ P}6.A 5.1# 4^4^44,44s 2.4 44 
444 11314^, 444^1 ̂ 4^1 444 4444 44^ 2.44 
4^4444 °] 3l4°l XlM. 421H14 44— °ll °1 4 44 
4 si- 4^4 4,44^.4^1 444^4°11 44 44 4^3 4 444 
7}444a^l- 4444^-4, °1 ^4 ̂ !4 44°i 4S4 44 4a 
4^5.4^1444 °l3l40l $1534. 0.^3., 445.4^i 444 °H-§-
4ss4^ ^141-47^471 444^1 
4^ ((Ficoll Gradient)0] 4-g-s| A^°-4, °1 ̂ -ff6jl 47l S4°l 444 
44 ̂ °1 $1534. 

[6] 3Z34S.^°] 4S471 ̂ M4, 47}4 -fr4^j, 4 
44^1 444 JIB]4^4 4^4 4^4, 522.4^4^1 4^44°11 44°1, 
44^1 -3-^,444 -S-^,44^] -3-^,4^4^4^ 4^1 444 
4s4^4 ̂ 44^4 44. 4,444 442.44 °1^4 47} 4 
44^]4 444 4^44 4°1 47}447l 44<4 47l 442.44 4s4^ 
5£4 4s4^1 7fllH 44^14 4°11 444°i 44 44 4411 4s«11 444 
4 $4r 4°1 ̂ 44. 44,47} 44^1 444^ 4 44^44 
sj 44 2.44 4 $14 445-44 444 4 $144,4 47M 
4 st- 4^3 4 s 4444 tfl4 4444 4 $14 4 $14. 

[7] o]s^4 44 40]] 4 4^7}44, 522.4^4 47} 4 44^], ̂ ^4^j 4 
444 444T11 4444 522.4^4 44^ 2.44 4^4^7} 

0114 44,525.4S4 47}5.44 4^14 ̂ i3M}S.^ ^44 
4^°114 4^4 515-4^4^^ ^4^1 ̂ 44S.4^i 4^4 °144 4si-

^ °ll ^^1 ̂ i^-5- °17=144 44,5-4 44 44^1, ̂  £fl4^1 4 
^ el4^j 444 444T11 4444 522-4^4 44^5.44 4^4 4 
$144 44444. 5&4, °1^4 44^ 2-44 4^471 ̂ 4^^ ̂ 44 
444°i, 4 4^4 44444. 
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[8] 
[9] £.<$ 
[10] £ (a) 513.4^ ̂ #4 ^ 

4¥3-, 4 ^>4 °1 ̂  ^ #7%; (b) ̂ 7] ^ £ Z| 
^1*# -*f|3L (single cell) ^ 5. 5Z5L*\] S.^ 4^9 ̂ -S^Rr 

#711; ^ (c) #7l (b) #7lHH 513.4^ 4^ f"#^Rr °H-g-
A] SI- # ̂  ̂  € 4Ti5l oil ^ 3 3 o] ^ T^TII I" Sf^Rr, 
5Z34S.^ 2.IS] *-11 A<M 4^ 53.3.4^ 
2-1, <%7] 21# °l-g-sH 53.3.4^ ̂ lS^ll- ^ 
A<M 21# oj-g-^ Q*} ̂ <§ H2.^l5f ^il# W 
^ 2-All ̂  ̂  el] ^ % o] 4. £ ̂  01] W 3-34 S.^ ^>-T-^ 2lr 2*fl 

-fr^, ^ ̂ Sl^ ̂ -i: M-Hl-^lir H>, 
a3zfA] o_S ^j. ̂ ig MlSf ̂ lSA-1121 ^ J£ir ^1°1 
7>^3H #-g-^>4. 

[11] 

[12] 2 l£ 533.4^ ̂tfl yfl <$$_ ^3.4^ ̂  s $\ 
3H4. 

[13] 2 2^ 522^1 ol^olAj 
^1- 21# 2^14. (A) <33^1 ^-Sl^l 5Z5L4S.^ NEB 
S^H^ol yflO^ i)6fl >g^l^ o.S 
PCNA°11 ^°<H tflSfl 
7A °] 4. PCNA Afl# S§11 s Al ol A| ̂  <£^-£# ^ ol 4. 
(B) Fisher^] ^ 30- ^ ^(p=0.09) ^ ̂ ̂  ̂  ̂  w-s] £ 53.3.4 Hf 4S.2] 
in vitro :r ^ xl] If- ^ lo" M(sphere formation)^ in vivo ^J"§]- 17 ^'] (tumorigenecity) 
#2\ ^^^11- Z1511H014. (C) in vivo ^sf ̂ # 7H^ 
J22^11 J£^(n=40)2l PFS(progressive-free survival) ^ OS (overall survival)# ^J" §]-
7RifA<3 °] t$.^r J22^11 5.^2] ^#^=16)2]- Kaplan-Meier A$^r 
^r-^i ^ (Kaplan-Meier plots) ^ Snir-rl ^ ̂  ̂  (log rank test)# °l-g-"^]-0:] 1^1 JH^V-
^41" H2flH°lT=l-. 

[14] 2 3^ 2^1 513.4 i£^(parental GBMs) ^ °] 2] ^ ̂  o] ^o] *J ^<#0] 
^ Bfl ^ ̂  ^ si ̂  # til ZLffc q-Ej-^ £S *\, 2^1 <&$• 

°W°]q #5] ^#^(A),^^] ^IS(B) ̂  ̂ ^1^^2(01-
til ^3\-^ 3Wi}. (A) 2^1 0j- ^ 01^01^1 01-01 

MRI ̂  ̂  Si ̂  ̂ 4ZH *\ ^r-S- 5?! (main mass)2l ^^4^°1€T1S11-
til 2i7^>o^ (B)^^l 7)g.$\ ^#,Ki-67(2^11 ^) 5£^PCNA(^^^] 

f1^)0!! ^^3, n ̂  7-^^^SLS. Ail^b 
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100711 2] >*11 a ̂  <#A^j >*115.21 ^1- 3S) #4 
^ 2] M-Hl-^IJI, ZL ¥711 (C) 
^All^# ^S^CDSH ̂  ̂s^^-A^o]! 21§11 ^ 711 

^ t" 200^ ^^}%JL,CD3l 
^l^l«i#2l All 71121 $2] ^^^^711^}-A] ol-g-$>^4. 

[15] £4^MRIS ^-^I^S-^ll «g-2l ^ ololl 
^^21 ̂ ^£1- M-Hl-^ir £°14. Ml ^<$21 

RANO(response assessment in neuro-oncology) 7] -^o|] n]- L'|- MRI T2/FLAIR 
^1^1^11-Al-g-^H ^>^^21 ̂ ^£^^>7121-^ 7l$^S 

^1 0 = "^1 -f! Tr(no invasion)", l(mild) = " -f! TT A] (distance of invasion) 
<2x^ct}:1ijc^:5l2| A] (diameter of tumor mass)," 2(moderate) = "2 x 
^ Si 2] A] (diameter of tumor mass) < -f! TT A] (distance of invasion) < 3 x 
^ ̂  ̂  ̂  ̂  2] A] (diameter of tumor mass)," ^ 3(severe) = 2(moderate) = "3 x 
^ ̂  ̂  ̂  ̂  2] A] (diameter of tumor mass) < -f! TT A] (distance of invasion)." 

o}&o}q ^<^21 Y="^^r 71 el (distance of 
infiltration) > 2 x 7-0- Lc! 7 -1 x] yS (diameter of main mass)": .V-i ^ 2| 45A 4. 

^5-°ll tflS^^lMRI^ ^4 441" 444 ?1 l(mild), 
2(moderate) IETT 3 (severe) ^3: 3 7]] 2] .E.^] ^42} MRI ^4 4 
°H1 *Wo]q ^^21 

[16] S.5^2.^1 ̂ 4 4 ^^21 444^ S.0I4. 
fti-cr 4^44 p7]^j 4 (short tandem repeat, STR)(A), 444 44 7 
444 (genomic copy number variation)(B), 7P534 IDH1^\ -?- *1 yj ',,:f ?;! '^1 °1 (C) 
4 5.4 M.>*113L^21 ft#*} sflni(D 4 E)4, 5-44 4 
^ 3 3 °1 f10! ̂  ^44 A] 5. ^ ^ ̂  o] 4. (B) 7-^1} 4A> ^ til 31 
-f- *1 x|l ^ ̂  §]- <>| L!1] o] (array-comparative genomic hybridization, aCGH, 
4444^, ̂ .€-^°ll 525-4a^°lH #tii^l 4^£l^4°-S S.5L& 
444^1 7-^]} ^Af ^ 4c0tA^# Jl44444(Amplified: 5} Afl t! ̂ , Deleted: 

4^). (C)4°H ^440l4 4H-4S.S444JI,Wt4 ^2fl2l ^ Bfl-g-
^°14. (D) 587fl2l 5Z3.^la^ a^2] ^ 2.^ ^^(Nearest 

Template Prediction)^# °l-o-"^l'0:] -s32}# (E) 5-^T| 
3Z5L4S.^ ^ ololl ^^#21 7-^} #1-

ti] JH«T: ^4# M-Hl-qi^ 
[17] £ 6^ S.^1 # ^ o] o]l tfl-g-S| ir ^ ̂  °1 q «y-$] ^ a 6\] rfl ^ 

7l^A] tiliill-^^^j-^]^] ^41- q-nl-\fl£ol4. 
[18] (A) PC-NS07-448, PC-NS07-464, PC-NS08-578, PC-NS09-780 5E^ 8275.^ 

TTSfl# ^ 44 8711, 15711,9711,9711 ^ 4711; 
W0>Al-Ai ^ 9711, 9711, 107fl, 9711 ^ 47pAj ZL «j-Al-^ 

4°i. 2Gy^! % 5^4 2A}s}ir, 50%2] A^## ^^1 
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^ 2A} ̂  5 ^ ̂#(OS)# TRCST}^ ^1 ̂  
AAA SAl-oll 21§11 ^7HrRr ^4# $X^(*, P<0.05, 

oj-o] PFS(^-^^)2l-^^£l^ 
AA^ A^4. SL*} ^-tfl^ 

[19] (B) MGMT B£-3^\ $] ^11^ ̂ 31^ ^115} PCR(2l^, M; 
nfllsl-.s-o]^ sg].o|p] 5E^gDNA2] ^2:5", UM; ^llli5l-^-0H 
Hel-oH 5£ir 
PC-NS07-464 5£^ PC-NS09-559S^-Bl A^A o]^o]A| OT-(C; tfl^ 
AA 97112} 107112] s^ TMZ; z|z]- 7711, 97112] 3E£)o11 TMZl- *\ ̂  ̂ ^ll H 
65mg/kg, ^^). ̂ 1 ^>#^JI, TMZ 5^ *15.°11 2] 

^AASXA. *, P<0.05. (C) PC-NS07-448, PC-NS07-464, PC-NS09-559 
afe PC-NS09-7485.^-Bl °1^°1^ tflS^oll tfl«H z|z]- 8> 

8,7,77fl,HflHM^^lS.^l tfl^H AA9,n,7^67l\£-A"r9Z3, 
^1S 5-21 10mg/kg2] ^ *1 47J- ifl 

ASXA. wll ^ Si °11 21 ̂  o] ̂ o] A) oj-o| ^ Bfl *}-;*} <y H&E 
91#^] ^^4(°l-2ll, 

PC-NS07-464). 
[20] 3l^r o]^o]^ ^ otoil tfl ^ in vivo *1 *fl ^ AAA ̂ A} ̂  

RR(radiation-response) A^ASR £°14. (A) PC-NS07-448, PC-NS07-464, 
PC-NS08-578,PC-NS09-780, 5£^ 827 #21121 oj^ojA] ff[^^2) ̂ Jr,n = 
8, 15, 9, 9, ^ 4; AAA ̂ A} ̂ 2] ^#,n = 9,9, 10,9^4]°11 tfl^H ^ 

^4 ̂ lSl- ̂ S^^llll 2Gy£- 5°^). AAA 5A}7} 
7] ̂ °ll ^1 ^1 TT ^ ̂ °ll tf| §11A ^ Kaplan-Meier r ^ log-rank ^1] iHisL 
^ ASXA. (B) RR ^ £ in vivo *1S# ^ PC-NS07-448 ^ 
PC-NS07-464 °1^°H mRNAl^ ^ ^2l$>^4(2]^). RR 
^SMl 7l REMBRANDT >*11H 2] JI ^ 448-^} 
nf ^ 464 Tll^^S. O_P] , 448-#A} nf ^ 
464-#A} nf-21 JL -r) ^ ^52^ ̂  513.^15L^2] OS^ Kaplan-Meier#^ ^ 
log-rank 

[21] 51 8-c- <&$• ^ ̂  ̂e| ̂  S, ̂  ^ ̂  ̂1 31 o] t\ 4^d\]X\ «y ^ 
AAA9] S.014. (A) 1071121 ^ 3671121 

512.^1^^1 1.5^11 <^1 ^S-21 ^2] ̂ o]l- tioji- 709711 #^1^}1-
T^SfCrow-normalization)^!: T-F#, ^lHTy(°l^l-%l rz. 2115)^31 M-^F^ll 

A^r ^«1## A A ̂ ^4. 207fl2l ^ 
AA& -TT^^}# AA^ S^l (B) Kaplan-Meier 

£ REMBRANDT ^1H°11A] Qz} ̂  nf-2] ̂ r^j^l OS#, <£$• 
AA 5&^ ti] nf-4 til (C) Kaplan-Meier ^^1" 

^ o. REMBRANDT °] B] ^ E°11 A ^ nf-21 ^1 OS#, PITX2# 
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44- 5&4 44-^444 4 ̂ 44 ̂ 52444. (D) 3^5- til(44Sn 
^ 4) 4 °1 ̂  95% 44 444 444 ir forest plotAS-4, 4 ̂  <§ £ v] ^ 
4°i4 ̂ 5.2] 444 44 4 REMBRANDT 31 4^2] 442] OS 42] 
4444 4444. 4^ 5711 4 4^1 5711 ir 44 BIOCARTA°ll 4 3144 
44^4 4 44^44 ̂ st- 443H, 4 nf^ 44 444 44^] O.S 
44£H 44. 

[22] 5194 4 4 4 4 °1 (permutation) 44 4 44 444 4 4^! ̂  31°1^1 
4^2] 44 ̂ 21 ^7111- 44314 £°14. 

[23] (A) 500 4 444°1 44^5-4^1 p&2] 4S4 44314 4°14. 4 
44 °ll 4 '31^5' ̂ 44 ̂ 4^1 4^, 4 rflS52l REMBRANDT2] 44 ̂ 44 
^4 ̂ £4 3l^HP4AS ̂ 44444. 500 3. 31 ̂ HP 
M ¥ 44(444 431)4 431 4^ P 4(0.000046)514 44°-^, °14 4 
444°1 44 P 44 0.004(= 2/500)5. 4444. 

[24] (B) KEGG-S4 4 4 5.2] Forest 444 444 S.°l 4. 
[25] (C) REACTOME-J£4 4 ̂  5.2] Forest 444 444 S.°l 4. 
[26] 51 io4 4^ 3 31 o] Bi 4H^ll4, 4°15144 4 °121 <y4^] 444^1 

4444 444£°14. (A) 44^^°114 til^ £4 4 971121 ^2.^5^4 
^^44 2771121522.4^4 4°11 4 s 44 44 444 4444(1.54 <3421 
44) 7777112] 4444 ̂ 3-^444 44, ̂ IH^AS 444£°14. 4 
^4°114 207112] 7I-4 44 44 4°11- 4444 444°11 31444 44 4°11 
S4 444. (B) Kaplan-Meier 44^-4, REMBRANDT 31 °1 E] 4H2] 4 
zzf-21 442I 4^4 0S4, 4°14 444 44 5£4 44^] AS 444 4 
nf-4 ̂ 524 444 444 4°14. 

[27] 
[28] 4^21 4444^ 4 44^91 4fHl 
[29] 4 4^ 2] 4421 4*] 4 514 42I 443^ 31 4 ^ si 4^j 444 

444T11 4444 525.4S4 44^ 2-4 4 ̂  7-^4^4 4444 
4°14. 

[30] 4 4^ 21 4^ 4^j 4 4 4^ °11 44 4^4 44^ 2-44 °144°i 44 
44^ 52514x4 4S44 4444 4 °14. 

[31] 4 4^2] a 4^ 4^j4 4 4^°11 44 4^4 44^ 2.44 °144°i 44 
44^ 5251454 4 54^ 21 4in4 3 4 ̂  $_ 4 ̂  4^4 4 ̂ 4^ 4 °14. 

[32] 471 4^]4 44 44 ̂  4<4 4 4^ 4 (a) 44s4*3 4^14 522.454 
5^)f 4 °1421 4^ AS 44Ji, 4 4^°114 44 °142l 54t 4^44 
4711; (b) 471 4^34 4 2:442] 4444 44 4 a (single cell) 4^15-
522.454 4at- 4^144 4711; 4 (C) 47l (b) 471H14 4^14 522.4^4 
4 at- 4444 °i ̂ =14 4 st- 4^444 44^^! ̂  °11 ^ ̂1 ̂  -S 
°1^144 47114 S444,522.4S4 44^ 2.421 7^4^4 4444. 
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[33] £ 15&4, 522^5^ 44^ 2-1 5£^ °lS4^ 
522^5^ X\]&d\] *] a jfji 7]e] cirRr 4414 S444 522.^15^ 
*1 1- i35l ̂  4^ 4^4 *fl ̂ 44. 

[34] 4 4^4 5&4, (a) 522^15^ 44^ 2-1^1 522^5^ ̂ 2 
^4^4 4^Rr 44 ̂  (b) ^-7] 42 ̂ lS4^ °1 4^3 4 ¥t2ll: 
4444^1 ̂ 1SJL4 ^ oflJfl- S-o]^ 47114 S444 47} 4411 
522^5^ ^ ̂  ̂  27-11 ̂  4^4 7-^^}. 

[35] 
[36] 4^ n-S ̂ 2]S|*1 ̂  4, 4 444 2.S- 7l#^j ^ 3\.^ 

4^44 4 4^°1 44^ 7l#^c>HA-1 447H ̂ 1«1H O.S 
ol§l]£]ir ^4 4°44 21*11- 4^4. °44^]AS, 4 ̂ H^A] 444 
^^4 4 7l#^-oHH 4 4^1 *\ 9l3 44^] AS 44^1 ̂  % o] t}. 

[37] 
[38] 4 4^ °11 *\ 4^, "322^1 3L^(glioblastoma, GBM)"4 ^ 4^] AS ̂  ̂  °11 

44441 ̂ 7^3- $4r 7l^^> o_S, 
#7l 322^15^^ ̂  ±^<#o] 12~15%1- 4*1 4^, ̂  32^2] 50~60%1-
4*14^ ̂  °11 4^Rr 4H 44 4 44 4°1 4^Rr 44°14. 5&4, 
^<#°] ^^1 ̂44<4 44(4^ °11 4] 4), 44^ ̂ (-$41), 4S,^4^ 
^fAS <>14 4^71^2] 7-]^}, A}*] *-?§- ^ylzl T^is}, <^44 
®I47l^ ̂ }, 2}.-f ^O] T^ojz-gj. ^.g. O] 

522^113L^r-|r ^1 j=L47l ^4°^ TMZ(temozolomide)°11 7] Ji's} ^] JEL1^] ^o] 
4-g-S| <H 3.3 $1A4, 44 322^15^ ^7}5} K}K\ 5}2 4444 ̂  S] ̂  
#B)H1 A}O]7} $X°) ^1S^4 2]Mti5}£ 4^ a4t- 2.1 4 $14. 
°H,*lg.*il2i i35]\j 4°ll <44471 ^44 47} 2] 4444 4^4^ ̂  
^S]4^ 41-Bfll- 522^15^ P}^i 212] 7^°] 
A^£]^4. °H1 ^}5] ̂ -S]€ 322^15^ S^AS^-B] 
Til2t O] A1 -g- A] a| v}^ o]l ^ 3 ̂ 2S o] A «H, A7]l «g-2] # 

ol^ojAl P}«-A£l5] 

7fl 44 % °14. ̂ 1, ̂  4^ °11 x\ fe, H5L4 S.^ o] -f}-^ ̂  2S ¥ <£ 4 <& 
^las ̂ ^4 ̂ °14:b ol^4°ll 4^ P}6.A 2lf 
^1^4^r ^-f, 27]] «a-2] 44^ ̂1 $4^r 4^ 44^^71^ 
°11-44471 ̂ 4°i 322^15^ 4 o]^r$\ q-ipji, 0I5.W-B] 
4^ ̂ 2] 3:^ 24t ̂ 44°i °11- °H-§- 4S.S4 ^^4^ 4^4 
3]^s 7fl^H, 2711 <$3\- 2g-<£i& Ttir 522^15^ p}^-i 2lf 
7-11^4^4. 4,4 44 2] 4s] ̂ 1522^15^ 52)2] 
4ri °1^°11 4447124^, 47}2] ^-S]^l522^15^S^]2] Z|WHf 
2^ ̂  <4 3:*\ 2] z| jf W-O] 5-^S]-5£ A] 44^ O] A 6\] A]-g-§]-&] 5l:7}2) 
^44 ntfls 4^4 4 $1^ °14°1^ 44^4 ̂ 1^4^4. 4 4^7}#^ 
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442) 4^# #^4^ °1 5-1 4 ^ o]^o]Al 44^4 "Oj-Hj-Bf 

[39] 
[40] 45R1, £ 4^ 4 ̂  4^ o]] A1, (a) 4*}S4^1 4^1 4 513.*]} 54 ̂  # 4 

oRJ-o] 4S 44 jl, z| 4S d\]X\ §>4 ol#o] 5Z]-|- 4^Rr #7fl; (b) 
^7l 4^€ ̂  4 ̂ "4# #<H *1] J£(single cell) #3S 522^54 
>*1151 ̂ -^Rr #7fl; ̂  (c) <%7] (b) #7lHH 4^4 522^54 ̂ fllf 
4#^Rr °H -g- 4 Si 4 ̂  4^ 4 P}6.AO] ^ o]l 3 3 AS ol A) ̂  
#7111- 5f^Rr, 522.^54 P}^-i 2.12] *11^4^# *114^#. 

[41] ole^ ̂ 2.^15^011 01^01^1 44^1 All^Rr^l^^l 
°1H, #71 (a) #71121- (b) #711 ir 522^54 4#^ 2l# 

4 ̂ Rl ifl 4 522^1154 X\] 51 54^Rr °H -g- 4 SI *)1 S^Rr #7ll °] 4. 
[42] £ 4^ °1H #°i, »57 2.^154 4 51 54^Rr °H # *1 5'513.4 54 

4*} 2} 4^4 522^1154 S4AS44 P}-fiS] i^l 44471 444 
7-11 at 4SS4, #«^ 45 ̂ §44 513.*1154 >*115.1 54W. -^"71 A] sol] 
54€ 322454 45^ 4^^-711^ 4#€ *1 34 4°1 24^R1 Q°-
522454 &*}$] 4^4 522454 S^AS4^1 #44 4°1 44444, 
°H1 °M#. 5£t, ̂ 7l A] 5^ 52jf 4^4 ̂ }2l 
522454 «g-2] 44# 4#^!"^ $124,^4 5^2] 4^°1 °}#, 
4*}S4^1 4^4 522454 ̂ 4# 4 oRJ-21 4431,44444 
44 0141-01 2z|# 4444 454^ 4°1 44444. 44 44, 44^.44 
4^4 522454^# 4 0RJ-21 ^aos 4¥°i 4TL^°11^ ^t^}# 
0RJ-2I S4&21 ̂ 1"S4^ 522454 >*115.1 4#^ °l^-g- A1S1 
4-g-^M P>-T-^ 2.1# 4^4^- ̂ -T-, 171121 44 4^°lH#^t^ 
2:4 AS44 *112:4 444 A] SI 4444 44^ 21# *112:4^ 
^ #2l-ir 44 ^421 522454 4^1 ̂ # H: #^1" ̂  9.M. Of ̂ H, £ 
4^ oil A\ Q ^"°1, J22.>*11 af1 ̂  # 4 o] 421 4^ AS 4¥°i °1 21 
4^AS4^1 ^H-g-^ls.1 711^4^ ^°1 ##. °H,4 
01421 4^°1R1 ̂ 4^>7l4 4# 2*11 ^^i #4^j, ^ ̂ sl4^j 
4^# ¥^^>711 4^^^ p>#^ 2I21 43^7}7]-^4°i ^ ̂ •^°\} ^11 t°l 
&A4, ^1 ^7} ̂  4^4 ̂  4 ̂  ̂ -#°1 ̂ 7>4^4 100 °i 4^1 
4^ °1R1 54t# 1 ̂ $1#. 

[43] 5E4 4^-^) ̂ >7ll 4 °1421 4^ °1R1 lmm3 tfl 4 8 mm32] 44 o] 42] ^4# 
4^401 A}#4 4 44. a4 ̂ 1-4^4711^, 471 (b) #TH4 A 
^4#21 ̂ 4421 4^7} 4*}S4^1 ̂ -sl 4 322^1154 2:*\ ^21 30 ifl4 
ioo%2i 4^1°^ ^ S-M. 

[44] 5£4,47l (b) #711 4^ € A S4#^l ̂ ^-1-# #°^ >*115 ^ ̂ S 4e14^ 
#71141^1, °1^ 47l 4 2:4#2] ^44# 4^H AS 7l 41 ̂  ̂  ̂  



WO 2013/191512 

9 

PCT/KR2013/005513 

A ̂  #11 4 5 #^ S 9-M. 
[45] <%7] 7} 41 3 ^-§fl 3\-^ £ 2:2\ 2} 7} 41 ̂  ^-§fl d\] A}-g-£] ̂  ̂  # 

^ ̂1 °ll AS # 7} 41 o] -g^o} ^ H ̂  $X ^ ^ 2] 
°i. ^ A] a]] oil A1 ̂  7l 711 (dissociator)l- <4 -g-^i}. 7} Til 2} ^-§fl -Bj-^# 

X\ 5^ t}X\ ^-§fl 3^# Till ̂  $j#. o]g\is\r w-^floll 
4-g-Sl^ *1 ̂  #^ 7>^«fl JL^I ^ DNA 3.^ 5fj^Rr %°] 
wl-5J-^§>4. oisq- ^ #^*1 7H^-§fla^2l oilS~ sl-sl-^^Sle]-#^ 
^ A iB)l o] 7H^§fl S.± ^-<4 oi o^; DNA w-§n DNase I ̂ l 
$1A#, ol oil 7-11t5]*l fe#. £ 1^ *]"&£, ^ n^<H, #^ 
7^^:^ JL^^I DNA ^fljL^l- ̂ 7}S- 5fj-^ ^7] ^sf 4^3# 

^7}t ̂  £-*111- Sfl^Kr 31 $Xo) jr^oi^ vc[^x\, 
^-7} ^-§fl #^ 7l-^§11a^ ^ DNA ^fljL^l 2.^-
Sfslir X\ ^ O.S %o] cir}#. ^71^- ̂  4^3# 
7]^. A g_^ Aiin^ O.S. #13 ^15 ^-5] <4^-1 B] Sf(filtration) 

[46] <%7] € Bl 5f £ #2} x\] 52} ^-S] oil 3 W ̂  3.7] 1 7># € Bl 1 
4lt§}0l °l-g-l-^ 9.M. £1^21 °i. A}#^ 
#s xl] 5 ,LL f] (single cell population)# ^JIL^I-AI #. 

[47] <4 2} ^"<4 A] 1 3 AS € Bl 5f # 7j ?1, X\] S. ^ £1121 5L3.X\} S.^ 
^151- Til 7j 4^# 7]^ ^ 9.M. °1^- ̂  im Til 7j 

^ 4 51" Til 7] ̂ r>ir 4121 ^1 4°^ AS^Jf^ 
91 AM-, si -fr(Percoll) ^ ^-S] S ̂  £j ̂  ̂  °] ^>4. ̂  
^2] ^^1 oil °1H^ ^1 #(Ficoll) ^141^-51 wj-i^oll til $>01 3tll-

^41^-511-^^^ %o] f?fl 71171 a#o] u1 
[48] 
[49] AJ-7l (c) #41 ̂  AJ-7l (b) #41 °1H £sl € 513.4 5^ 4 ai- D-fr^ °]q-%-

AlSl- #21 P}#^21 1=1 oil ^^AS ol^l^ #41 °l#. 
[50] £ li-^clH -g-^, "#21 513.4^°] 1H1€ ^r 9X3^ 

#21^1^^# ^ ̂-S-^t- -fr#*} ̂ $°11^ ^I-rl AS 
^41-Al^Al T^^AI^^OI ^«l£lxl *115# p}-fit 
21 *lt#. ̂ 7l #21^^ ##iS^#^4l7l-^^# ##i#Al-g-%>^ 
9lxr31, «1-#^^41^ #21^^5151^ ##^7} € ̂  $1#. ^2fl°ll^, 

4ri7]- ̂ S. ̂ l-g-Sl ̂ A#, NOG(NOD/SCID H2rg-'-) p}-fif °l-§-^H 
4ri Al# 711^^ ̂ IS-I XS^#01 Cl# 7fl###ir ̂ ^1 olol, 
7H> «1-#^^>41^ NOG(NOD/SCID D2rg^) 4-fif A}-%-lt nr 9M. 

[51] AJ-7l 515.4 S.^ ^1151- 511"^ ^l^-g- Al 5i^ T£O3 P>#^21 i^oil 
^^l^lAS ̂ Sl^ %o] ^-^°1#. 

[52] ^S2l ^^l^j ol^l^ P>il 01 ̂  L5 ^^1 2.5mm, ##^-
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0.5 31*1 1.5mm, ^ 1.8 31*1 2.2mm5] ?J<3S 
3^3 € ^ §M. <3 511 *}#i ̂  5. 3 <3 ^ ̂ Rr £ ̂  $\ ^ or> 

522315^# *}#i ^^-sl(flank)S <3^Rr d\] 2.31 #21 
9X$r 

[53] 5£t, 4#^ ̂  oil 3 3^7] (a) 4312] o] A]-g- A] ef o]X)xtfl, ̂ 7] 
4§_ 31 o]l 5f)-£l^ 522315^ >*11521 3^ lxlO5 31*1 5x10^711^1 ^<3 
4^4*1, ̂ -s] 5 tfl^l 15^2] ^-st] 1- 7H^ ̂ °1 4^ 44. 3153^7}104 
<34<37l4, 106 ol^l-o] ^^A-lli^ 4#^ ̂  2l^ 

^ §14. 
[54] <3 4 ̂ °1 °1 ̂  € 3157} 7}A3, <3 q ^ ̂  ̂  31 *1 ^ 1 3131 522.315f^<3 

^^£131 £l<3, 522.315^ 4#^^ 2l<3 ^#31^ 4# 
7}:gf'if" *3 51-3 ~§"^-3l 4 JL-TJ-(tachypnea), 4til (tachypnea) SE^r 7] 4 o]2} 
1144 ^4°1 44431 44.^1^21 °3 31 A]ir <3^<3^}€ ¥1" 2-1 
^314 4^o] 20% <344^4 ̂  yivg 2.101 45J4 4# 
S^}^. 

[55] 
[56] 4714^ 4*3 31^4 £ 4^ 522315^ <3^°!^ 4#^ 2lr 

231 ^(parental tumor), 4 #7l °] q 4 5?! °] 4 31 € 445-4^3 4^ 4 
522315^4 #4*], ̂ 31 4 44^1 44 °1 44^4^4444. 

[57] 444, 4 4^ o. 4^ 4^ 314, ̂  4^ 2] 31 ̂ 4^ 31 44 4^4 
522315^ 4#^ 2.1# 31444. 

[58] 444 5223154 <3 4^4 444^ 444£^ 44°1 7111^^5. 24 
3SES 7fl 7fl -3 4431 44 4^S47} 4^J1 31^7} 4# 4 §14. 444, 
24 4431 314<3 444 4^4^# ̂ 114^# 31, ^a47} 44 4 
$]OES,3tt 522.3154^1 4^4^ 4314 711 711^1 4431 ̂ -ol^olji 
a_4 S3?! <3 *i§_413# 414714 31S# 4 # ̂ 351 ̂ 4 ̂_s_7l-
9.M. ̂  ̂ 21 Qz} 522315^ 2lr °1^1€ 522315^ 
3157} -rr31t ̂ }7}^1 ^2-315. <3# 0l-§-^M ^ ?}7}31 
^ W ^1 1 # 7}7l # 3- §14. 

[59] ^31 ̂  ̂ -S, £ ̂  $] 4#^ 21^1 522315f^ ^ $\ 2.31 ̂  ̂ , 
^^*13^^ ^1311^ 3237E^ ̂ 3lt^ ̂ °1 ¥°3 5£^ #A}t^# 
JT 3 P-JiJ- 3:u}. 31 7l 31, EGFR(Epidermal growth factor receptor), 
CDK2(Cyclin-dependent kinase 2), PDGFRA(Alpha-type platelet-derived growth 
factor receptor), MDM2(murine double minute), MDM4, MET(met proto-oncogene), 
CDK6(Cyclin-dependent kinase 6), PIK3CA(phosphoinositide-3-kinase, catalytic, 
alpha polypeptide), AKT3(RAC-gamma serine/threonine-protein kinase) -§-# 
3J% 3- 33-7]- ^^£l !r 3 3 °:1Y SUr CDKN2A/B(Cyclin-dependent kinase 
inhibitor 2A/B), PTEN(Phosphatase and tensin homolog), CDKN2C(Cyclin-dependent 
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kinase 4 inhibitor C), RBI (retinoblastoma protein), PARK2(parkinson protein 2), 
NF1 (Neurofibroma 1) 44 3.^ 44 447M 2] <4 44 
444^1 4^ <4 44 5E4 444^; 522.454^1 4^1 4y44S 4314 
MBP(Myelin basic protein), PDGFA(Platelet-derived growth factor subunit A), EGFR, 
CHI3Ll(Chitinase-3-like protein 1), MAP2(Microtubule-associated protein 2), 
TOP2A(DNA topoisomerase 2-alpha), DLL3(Delta-like 3), SOX2(SRY(sex 
determining region Y)-box 2), 01ig2(01igodendrocyte transcription factor 2) 4°1 
44 5E4 444 44 444 4 4 °-4, 44^1 °H1 4 4^14 4 ̂ 4. 

[60] 4 4^ *LX\ ofl o]] X\ 513.4 54 47}S-4^1 ̂  o] ^ x] 
34 4<4 4^14 S^^l 4 444 5LS-4 44 4711 <$2:Z\$] 4 
44^1 4^7} JISTll A] ^ ojtrjL c^l}. ZL 4#, <44 7} 7}1 ^ 44 4 

444<4 44 45 4^ S 4^144^, l.OxlO5 414 2.0xl057flS] 
522.454 454 544^ 44 10/^2} HBSS 4^4 ^(^ 44 
2mm, 444 lmmJ^S^-Ei 2mm 4<4)°ll <4^144^, 44^ 
4711^1 ^7ll7>20% <44 4^44 4^ <4 12.°} <44 
$1 ^34 44(44 <4 2). ZL 4#, 4714 4<4 4^4 4411 522.454 
44^ 2.12] 2.711 ^2] #444 4 H^l^H 4^°114 
44444.44^ O.S, 7]S. 4 14 4£«- |0-O]^JI,Z1^2l-, 
4 <44, 4^1 4^ 4 V]4 14 7J-S. 2.-T" 2-7|] 4 4 <45-4^1 #5fl^ 
522-4 54 <4 o]A|^ p}#i 2.1 2.-T" 4^4 4444 444] 534(4^ <4 2). 
5&4, 711^2] o.^ 444<4°H 4144^ 
4444 44 4444^(£ 5B 4 C), 4<43S<4 $]o]^ o.^ ̂ .g-
444 44,2.711 o]6fl rfl-g-S]^ o]^o]^i 0-^7}^ ̂ ol 

444 444 534(£ 5E). 4 4^ 2] 44^ 2.44, 2.711 <$$] 
4 444^] 44^1 4444 ̂ 4ls 44444 <444 

444 44,522.454 4 s^ <4 414 44<4 4^4444 0^1 
44444. =L 44,4-71-4 4s 4 TMZ<4 71^4 44^] 4s^ 2.4°114 
444 ̂ 444 4441534(4^ <4 4). 4,4714 44 444 4 4^ 
4^^-S. 454 522.454 44^ 2.44 <4^14 522.454°! 4sll4 
47}2] ^^] 4^42-S, 47} 44 H 4S7112] ^4 4 4s 4«]2] 
413] 4°11 °144 4 44 4^4^5.7] 4444 7^4 4444 44°14. 

[61] 
[62] 4 4^4 44 4^°ll7l, 47l 522.454 44^ 2.4 5£^ °ls4^1 4ell4 

522.454 45<11 4S 4^- 444 71^14^ 47111- 5444,522.454 
4 3-41- —3^1 ̂  44 4^4 711444. 

[63] °H, 471 4^4 4S4^-44°1 ̂ ^1€ 44^ 2.4 5E^ °ls4^1 4ell4 
522.454 45^1 4 s a44 4444 47114 471-s 544 4 44. 

[64] 47l 4S 4-S- 44^1 4sa4°ll 414 444, ̂ 4 4°143PJ1 41 
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^ 3] ^ 4 £ O- Z| ̂  d\] q ̂  O.S P>#^ ifl d\] J=L cx\ t 4#, ¥4 
3.71, 4°1 ̂ tr ^ ̂  o_ ^ s/AT-oj-O^ x\] 5 ̂ S] til## ^f-O.S-4 444 
4 $14. 4^1, 4 4^2] 522.4 5¥ p}#i 2.1 5£ir °lS4^1 #5fl^l 
522.^15¥ 45^ 522.4 5¥°1 #2fl€ 44^1 ̂ # al^}E£, #7l 
44°H4l ^44 4^4^1 44°ll #4441 ^ §14. 

[65] 5E4, 471 4^4 x\3. ̂  l-^o] ̂ 5]^ 4#i 2.12] ^]^1- ̂ 1]^ 
4 414 44S 544 4 $14. 471 ^4^1 ̂  J£^ ^-4^1 44 
^14# S]^l 44. 4 4^°114 471 <^44 44°H4 4^4 522.4 5¥# 
4^4 ̂  §1^ Jfji ̂ # P}-fioj] ^<^4, o]$] ^ #^g- :§H!*H 
^7] 4^- 44 <4 522.4 5¥# x]3_^t ^r $144 °ll 414 <*|^t- 4744b 4# 
444. 

[66] 4714 44 £ 4^°ll 4^4 522.4 5¥ P}#i 2.1# <4444, 
¥44 522-4 5¥# TKtr tfl^ ^ 4^4^ 
^442] ^4^1 4^3 <44 51441 414 414°1 4444. 

[67] 
[68] 44A1, 4 4^ 4 44 4^ 414, (a) 471 522-4 5¥ P>#i 2.141 

522.4 5¥ 4^- 4^4^# 4^3 44 441; 4 (b) 47l 4^- 4^4^ °1 4^3 4 
¥1-2-1# 4#^-^ ̂ IS.JL4 ^ 47111- 5444, 44 
^r4H 522.4Sf 4^4^ 4^1# ^ 4 ̂ 44 4^# 4444. 

[69] 47l 522.4 if 4 44^ 2.1 •41 41 4 4 4 4-71 414 4 ̂  4 44 44. 
[70] 4 4^ si $ iL^l ̂  4^ 414,471 (a) 4T11 ̂  4 4^ ̂  522.4 Sf 44^ 

2-l°il 522.4af 4^- 4^4^# 4^3 44 441<44. 
[71] 471 4^- 4 4 4^144 44414 4^ 4 522.4at# 4 S4?l 34 

44^ 4S^2] ̂ a\] 4#^ ̂  §1^ 4^ *1 5H0>«]# 
¥4^1 43] 4 7]-¥4 2-4 522.4 5¥^1 4^4^# 544 4 $14. i4 
4^,44^] -S-^,444 -S-^,2]4^] 4^14545£^ °1#2] 
S4°l 4 4 $14. 

[72] 471 44^1 -S-1^ 4 ¥4^1 £-£. 43] 4 4444# 7>*l ̂  4 s.^} ^S-44# 
44°1141 4°^M 522.4 5f# 4^44 4^# slM44. 5&4,471 444 
-S-1^ 4 444# 44°1141 ^ s] ̂ r><^ sff *] s_^ «0>H] O] ^, 2] 
-S-1^ 4 214445.4 522.4 5¥°1 4^4 4^11- 522.4 5f# 
4S44 4^°14. 

[73] 471 421454 4 44^1 4 ̂  °114 444 4^4 ̂  4^145°114 
522.45¥°11 4^4#44444^451-43l^ji, O]I-^}O]1A] ^-s]^ 
522.45¥ 454 #444 4#, 44°1141 44yJ142] ^ Bfls. 44 
^ 4^-5.4,44°114 4^ 4 522.4 5f# 4 S44 4^ °14. <*l 7l 4, 
522.45¥°11 4^4# 4444 4^455.^ 444 451- 444°1 
44^144,44^1 °H1 7^5144 ̂ 4. 
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[74] 
[75] ^ i 1- M ^1 ^ o] ej t 

7l#^j Apj-oj 
°H £ ̂ 2] 7l#^j ^^51714 ^^£]ir 0H4. 5&t, 

olelt 7l^H 7l#^j Apj-o] O>O]1A] ^114 
^°1 

[76] 
[77] *}7] ^ £ 1^°11 nq-g- iafl^1 -a- ^i-g-t o].^r-^-Efl ^#7Hl3L2l 

«11 ^^-i: Tr2fl7l- #71^51-
3L47> 91^ *H Til ^>4 1" 7A °14. 

[78] 
[79] ^ X\ i 1: 522.^15#(glioblastoma, GBM) sU} ̂  ̂ 7] -fj- Efl 2] 

Jitfl ̂ T| <eMl 5 (primary cell) 2] "Hfl ^ 
[80] 
[81] 2]S.^H^;, t^)°!H M ̂  ̂7] t 58^2] 

¥11^ 7]x\,^*\r o]d\] rflt ^t-
£ H q-Ej-ifl&i}. a.5., £ H, 522^5^ ̂ 7}2] ^jzj. w AJ-7] 

A A M-^534. 
[82] 
[83] °H, <%7] <%7] ^5] ̂ >2] S41- ¥^M, ̂ l7fl2-?i7R 

a$(WHO criteria)~ST 7]^S, 522^5^ ^##2] 
H^-t- 3L^ O-S ^csrH 522^15^ 
^15#^ "NBE" N2 ^ B27(Z| 0.5x; 

^ bFGF ^ EGF(Z| 25ng/mL; R&D ^^)oj ̂ 7}& 
TS«11 °1 Hr(Neurobasal) *fl*H A<M £e|^l 522^5^ 
^-O^NBES^HH 522^15^ ^-g-^ 
10jUg/mL2] eM^^ZZ^o] #5^3°1H ^Afl ^T^ME) 

"VM 
[84] 
[85] -s A1 °J| 2: -rl °] i^0] A] '-'j--?-^- 21 (orthotopic xenograft mouse model)2] 

[86] 
[87] ¥1- ̂ 13^ ^2]S^2] ̂ e]^^5l2] &<&•£; ^S-^2] 

^I3¥ir 4-g-4 ̂  °11 7>O]HB]-O] ^ §RAf(NIH publication no. 80-23)^1 
q ̂ >7fl ^ £] 9X^ , ^ ̂  3 o] ¥°1 ̂  2fr ̂ >7l 2]- ^ Hj-Hl o_S 

[88] 
[89] 2-12] 3711 1) 522^15^ ^5]^ 
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44^1 o]q^± Also] 4^ 4^. 4 2) P}4-i °]q 4?llS 
M-¥^ ^ 4^§ o. ^7j ̂  444. 

[90] 
[91] (1) 2£^i15¥ 445-4^1 £-514 ^44€ o]A| 4_g.2] 4^ 

4?11 
[92] P}^-i °] A1 -g- A] 5 ̂  5^4sUl-S-^-B] q # ̂  2 ifl *1 3*1 #°1 

^44*1 °l¥4°i *11^4^ 4 3. 4^ 4^£ §]-7l 14 
°l£<^i4. 

[93] 
[94] a 1 

[Table 1] 

4¥ 
1 i£4 -JJ44 
2 4^ £*li(7l Til 3 £4 ^ JL^M £§11) 
3 4H 4S. °14 

4 *]14 45 *141 
5 -*1154 ^ ̂ 4?114 

[95] 
[96] 4*1H °-S, 44S-4B1 £-5} 4 522-^115¥ 52jf 4 °1#2] 4^ o_S 44 ji 

7}$\ 4 5^# 4¥4°i A ̂  °1H 1mm3 ifl^l 8 mm32] 44 °] #2] 2Z|f 
^4^, OH S&7] 4^4 24r £5} 4 522-4 ifi *) £^^1 30^*1 
100%2] ^-Sl7> £1^4 4°^ 4*11 4 4 ££2] ^1571- 5LS.7\] 4111 ^r 
$1^4 4 5$ 4. 

[97] £ 4^4&^ £ 4-T-^ 2-IS] 4 5 4^3 ¥ °1^H 4¥sl¥ 5^)51 
4£ 4¥4°^ 4^ fi-lf *11^4¥ ^¥°11 ^144 4*11 4 s*)s] 
A ££^ JIS7]] 23-4 olt-OlAl 4 3S 4^44 ̂ £,4 p}^-i 2.12] 
M£°l ¥71-1^4 4^4, £ ell 44^1 522.4 5¥4^1 4444^3144 
^ 4^1 44 ¥^si 44 47}21 444^] ̂  ̂ 314^] 4¥ ^4^ 
3| TH 4 2-41 ¥ $l¥^ 4114^4. °H1, £4^4¥¥£sl € 4*11 4 
S^Sl 4££¥ 444*1 &5L, A ££¥ uis Til 451- °11- °H ̂ 1SS4 
*11^4¥ 4714 4¥ 4¥4 4^4534. 

[98] =L 44, 4-71 444 71414 5^ °l¥4°i ̂ 4 4^11 
44453 4 o. 44, 4^11 4£ 5^4 ¥«-°ll 2.T #71^1 gentleMACSl-
44 4 ̂l 4 ̂o1 (mincing) 4 $1 4. 

[99] 
[100] ¥-714 44 7] 711 3 £«ll 4^4 71 4 ¥, JL^M £4 4¥4 4 4^4. 
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44 444, 4411 4 DNA 7}444a^l" 544^ S.± ^444 
71 Tfl 4 44 44 4 4 4 ̂ 4 4 Sf 37°C 444 4 Bl oil x\ ti>^-Al 71 44 
4g3444. 444,471 ^444^4 44 44 1:1 ifl*l 1:221 
444534-

[101] 
[102] 4714 44 JL^I 44 ^44 lO-^ 4444, 4 4^7}44 DNA 44^4, 

44114 44 444^ 4 4, 4 4 4 4^ >*115 44 4 44 44 4 ̂ 4 4 
91^ 44 4444, 4411 4 DNA 44a^l- 44 444^- a^4 44 
444 44444. 

[103] 
[104] 47l 4 44 a^4 44 4*34 7j 4 4, 4 4 4*34 4^ 44 44 45. 

54 (single cell population)# 4-S-444. 44 44 °ll 4 TT, 4 5 iH4 o] uj 
<*141- 44444. 

[105] 
[106] o. 44, 4^-4 44 45 544 4 4 4 44, 4 444 7114 44 4 44 

44(percoll)4£44 *3711 444 20,000rpm, 18°C4 ^444 2044 
4^3 444. 44 44 414 7114 444 44 4S4 
444(Hemocytometer)4 4444 44 44^., 4^44 44444. 

[107] 
[108] (2)5444 44 4^4 444 4444 44 
[109] 44 (1)4 444 4 4 522.454 451- 544# 4 si- 44^4 4 4 

444 °-S 4444 °-4,^^44 444 444. 
[110] 44 4 °.s, lxio5 44 2.0xi05 7114 451- 544^ 5:l#i044 

HBSS(Hank's balanced salt solution)-! 44—4 44 44 444'-, °1 4 
NOG 44^4 44444.471 4s# 4 4 44 2mm, 444 

w.4^4 lmm, 44°-S44 2mm 44s 44444. 4 447}#4 4444 
4444 44^4 4 4 444#454 #7}~io57ili- 44 5E# ^44#~io 
4 4 5E#~IO6444,444#44 5£4,54 44°-S 44 444 504 4^s 
44 44 444# 44 47}# 2.44 4 53# 44^ 2.14 4444 
4444 4444,444 44 44 44 ̂ 44 44444. 

[111] 
[112] 444 44444 44^# 44^4 44 4447}20% 44 4^44 44 

4444^, 4# 444 5E# 44 44 444 4444 S4^S 
[113] 
[114] (3)444444 4^2 
[115] 47}4 4444 4 44 44 444 2.44 4 53# 44 44 4 44 4 4# 

522.454 44^ 2.14 711^444 4444 7l#4 4^44(4524) 4 
44 444 444 4 444 4# 444 4 s 45244 47I a 4 
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[116] 
[117] a 2 
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[Table 2] 

1r*1 4*3 
^ X 

^*H(^H-

1 *113] *1*11 <& 2: *\ 

Al"o-

*1*11 
^^ifsl-^l 
Al"o-

SLQ si 

^ "T~, 

M.^15^ 

^l-T-i S-l^l 
711*1 ^ 

2. *1121-2) 2.7-1-
*3^ 7fl*l 

2 JL^I *1 5l *1, 
Papain A]~§-

DNasel 
^7>«H A}-g-

SLQ 21 

lit >*115. £sl 
£"7-11 

3 4S. ̂  4 

4 *] 1^*115 ^71 Ficoll Gradient 
Al"o-

Percoll Gradient 
A]~g-

SLQ 21 

Til 7-1 JLiI: 
711*1 

5 ^5^ Aj^g-

Tilt 
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6 °]q NOG M-r-i 1M ^ 
A]~g- A]~g-

2-1 
7fl*i 

5-50M ^r^~10 10M^r^~105 SLQ ̂  o| 
4, 106 ^15^ 7fl2] 

2?I 

21 
7fl*i 

[118] 
[119] ^ 1^ *!"&£: °1 ̂  € 2:*) 2*fl 2*] (parental tissue)^ 

^ ^ -fM*Kr P}^AS] 

[120] 
[121] 3: 2*] o^oj ^ H-Ai 
[122] 
[123] Ml 522^15^4 nS^E1 *>#<>1*1 *3^ flOo1:(PC-NS07-464, 

PC-NS08-493, PC-NS08-532, PC-NS08-559, PC-NS08-608, PC-NS09-626, 
PC-NS09-630, PC-NS09-633, PC-NS09-660, PC-NS09-690 ^ PC-NS09-696)^: 
iW^-5.2*)*H3.5.<HeH 

[124] ^ ̂  2] y§ -f, z| ^ oil so] *j tg-^ (Ki-67, PCNA(DAKO), 
DLL3(Santa Cruz), SOX2, 01ig2, MAP2(Abcam), MBP, PDGFA, EGFR(Santa Cruz), 
CHI3L1, TOP2A(LifeSpan Bioscience) ^ CD31(DAKO^ A}-g-, BD 
Pharmingen^r 2*1] "^Ml ^l"^))# °l-§-^']-Cc] 

[125] 
[126] ^*1 i 4: ^ ^ 7l *11 (short tandem repeat, STR) , 

H] x|| iiL f]"(array-Comparative Genomic Hybridization, aCGH) ^ 
TP534IDHH ^ 

[127] 
[128] 711 VJ-'j DNAlr QIAamp DNA min kit(QIAGEN)H °] -g-^H # *1 SS^-B] 

-!/-3]-5]-^i:f. STR -?r T] ^r]-°], if,x) DNAlr AmpFlSTR Identifier PCR 
Amplification Kit(Applied Biosystems)# A[ Jo* ̂ 1"°:] 16 -fr *1 A~ A~ A (loci)°11 ^l] t 
''Kf]-X] H PCR/r- PCR <+vS°r Internal size standard(GS-500 LIZ, 
Applied Biosystemsj^]- "ft /7I] T2T '?]"^1'(/.A °1 H" ABI 3130xL Genetic AnalyzerS 
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-?l7] ^ ̂  ̂1" 5A U]'- *1 71 °c] ^ :A1 i;Kr, supplied allelic ladders (Applied Biosystems)# 
A]--§-s'l-01 GeneMapper 4.0 software^ £-*1 5A UK 

[129] aCGH-rr Agilent Human Whole Genome CGH 244K microarrayll A\°;] 
^3^4. TP53A IDH1°11 *fl, PCR «>-§-(40 cycles, 
95°C 30S, 58°C 30S ^ 72°C 30^2] 2:^1)# lOOng^l gDNA, 200nM ^S.2] §>7l 
S3Sl45Bl-ol^^ Maxime PCR premix(iNtRON)H 

[130] 
[131] S3 

[Table 3] 

TP53 ^ IDH12] *|<g 

Tr^*} Oil ^ 
T—-

55]-°H(5'->3') 
A 

31 5]-o] n] 

(5'->3') 

A JL #1-3.71 

TP53 Exon 
5 

TTCACTTGTGC 
CCTGACTT 

1 CTGGGCA 
ACCAGCC 
CTGTC 

2 275bp 

TP53 Exon 
6 

ACCATGAGCGC 
TGCTCAGAT 

3 AGTTGCA 
AACCAGA 
CCTCAGG 
C 

4 236bp 

TP53 Exon 
7 

CTTGCCACAGG 
TCTCCCCAA 

5 GAGGCTG 
GGGCACA 
GCAGGCC 
AGTG 

6 219bp 

TP53 Exon 
8 

ACTGCCTCTTG 
CTTCTCTTT 

7 AAGTGAA 
TCTGAGG 
CATAAC 

8 236bp 

IDH1 Exon 
9 

CGGTCTTCAGA 
GAAGCCAT 

9 GCAAAAT 
CACATTA 
TTGCCAA 
C 

10 129bp 

[132] 
[133] PCR QIAquick PCR kitS *3 *11 ABI 3130x1 genetic 

analyzer(Applied Biosystems)°ll 7] Jit BigDye Terminator vl.l kit(Applied 
Biosystems)H A]~g-§)-c^ X\ Q| ^ 
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[134] 
[135] #*] i 5: ### It# 55.#! 
[136] 
[137] -?- *1 A}- Vt 55-#l^!# Affymetrix Human Gene 1.0 ST array# °] ##°:] 

#g3 #5#-, tl #5# ! *1 CEL i:l] °1 c] T: Robust Multichip Averaging(RMA) 
#^# #^1] if# ##/!#. PM(perfect match, ## ?! 7] )-MM(miss match, ### 
1*1) #°1^! 2l# It# S#^Rrt)l ###^#. IDs-cr GSEA-P 

(Broad Institute #^11 °]# °\]A\ ##5.2.#)# ###<^ ### O]### 
«1]##53#. 

[138] REMBRANDT(Repository for Molecular Brain Neoplasia Data) i:l] °] C] -*l]Hlt-
^]## #*327>M# #^52^1 t]]#CEL#l# 
# --1] °1 *1 (https://cai ntegrator.nci. nih.gov/rembrandt/) 5-#E) ul] i] 1 # ̂  2 
#1 (matching clinical information file)# #/7I] ##5.2#§^#. Hi#, #7] CEL 
#1# ̂ 1] # *1 3] # CEL #15.#, °1] ^ °] S]1 °1 #*1 #l(for Affymetrix 
U133 Plus 2.0 array)# 7l]2] #JI ###^#. 

[139] ###*1] *1 2-.-YJy#c^l (TCGA) i:l] °1 C] xl] Jl( Cancer Genome Atlas Research 
Network, 2008)2] A #, Affymetrix U133A 2.0 array# ###&] ^ # 55613 -1 
522.^5^ $s.d\] rfl t ### ## 31°]^ #1#, *1R1 ^# *32- #1# 
#?)1 #*] #5)H*l5-#B] ##5.2 ###. ### ## #1# 31! 3^25. 
°H 7t^# 711 ####. 

[140] 
[141] #*] i 6: 522^15# o]-ig oj]^ 
[142] 
[143] 522.^5^2] #fg,g- ###7l iflSfl A]-## 8407fl2] ##7} 7t## 

#°1H5. <H31°1 71^# # s§ll ^c^# 78771121 ##7}# ###^#. #7] 
7877112] ##7}ir # #### ##^1# #*3 22.^5^ ##^ir 
!X#5- it*] #^#(1-##^ 7]](proneural) 2-#^§ 7]](neural), 3-1#?]](classical), 
4-^#°^ 711, ^ 5-=L 21). #71 ^*1 ##7} *32 #1 ̂  58 522.4 5^ 
tfl # ### ## 3] °] B] # 5##^- #1# Broad Institute #§1] °] # 7>##, 

2.^§ °l] -"7 2-#(Nearest Template Prediction Module in GenePattern)°ll 
^^#^#. 2^ a## 2]^ ^1= 7^1 57ll ol ^ 
##5. ###5i#(Bonferroni P valued 0.05°] #, bootstrap test5- 100071] 2] 

[144] 
[145] #*1 i 7: ##7} ̂  
[146] 
[147] 467fl2] ifl^ 7t^# 522.^5^ S## ## ̂  #*1 ###^#. #7l 

467112] J£Ji # ̂ ## ̂ l#(tumorigenic group, n=36) ^ ^1^## 
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Hw(nontumorigenic group, n=10) A 4—^1 s-^1^1 "cr -n~*l*}( 1.5^T| 

[148] x\s. 4=711 ^AASi^, AA^ o]$>\. 
5I4€ ^ log2-yfl i&sH ^4^534. o] o. 5L^ 
S-^-(Nearest Template Prediction Module in GenePattern)°ll 51 M 45A 4. S'I 4, 
REMBRANDT 5£^ GCT ^ 4 ̂  TCGA ^1 °1 B] 2.1H1 ^ ̂ 4^4. 
2-1-^r A ^4 ̂  
7]-^ 5] 4534. 

[149] ^ l^it" v'-A1 (Kaplan-Meier plot^'V log-rank test) 4 R survival package# 44°:] 
^g34^4. 51 4°1 (permutation) -§-4°TI4, o]-«§ o] 37]^ 
ft Acir}^A], 3.3.4 sf ^ ti] ^<#3} oj-^nf-iLS. 

"rfl25-(control)"2] o^o] 
REMBRANDT tf\ °1 B] A|] ]=_ o]] A 6] tfl JI q -g.s} % 4. 4] o j 7] r-j] o] 
4H(P=0.000046)2] ^-1 xill PfJ);J,'_4 44 AAS. £#4 500 pflJ;( log-rank testfh 
~T"B] <^4)^1 4 ̂ 44°1 £"4^1 p^o.^ 

[150] 
[151] 44^8:^5-44 
[152] 
[153] (1) ^4 4 44 44 ̂ 5.2] ^ 
[154] GSEA-P5Sn|f 4-§-«H 467fl2] ifl^ 7]^ ^ 33.3.4^ S4^1 

^5-44^ 4^34^4. #7l 44°H44, MSigDB v3.02] 444 4H, 
37fl 2] s. 31 o] B] til] °1 ̂ 4 KEGG, REACTOME 4 BIOCARTA°ll 4 

44°ll 444^4. 4444 ZiS°](T-test2l T 
is^5.24)°ll 2] §11 *3444 444 44 4°1 ̂ s.1- °144°i 4^4 
^71JI 7^41- 4534. 

[155] *1 444°1 ̂  44^1 ̂ 4, 314 44(444411^)4 44(S411) 
314 444^4. olel^rfl^l acf^tp^f 014. 
=L^\A, M4H 4^4S4^1 47M4 ̂ 4°114 444^11 S! S]*1S] 
^7>l-^,tfl^il 4 4 °ll 4 4^1 *144314 31444 
REMBRANDT 4H^1 44 4§^lr4 444°^ °1144 ^44 S-^7l 
^4°14. 

[156] 
[157] (2) 444 44 31 o] B] 4 BS^-Bj ^ S %s§ 3%$] ^ ̂  
[158] REMBRANDT 31ojBl ^lHS^-B], ^ 

AA^t\9XA. ̂ t, A -fr^*}°11 A sa ̂  ̂  2^ ̂ #2] 
-fr^l*}^ I5S2 #«1 
^r#^7l ^ , A ̂  4>rfl *j ^ ̂  2^ ft#z}2] ^ 51 
s-AA KS ^3.°] (Python Stats package)-^ ti] III# ^] -5]] 
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A^#^l 2.S-

-rr*!*}^ ^:°1 0i4 3^ ̂ s 33# M-^-3]^ 
^°H, 3H 0i4 ^s -fr*]*Rr ^2*1 € ^s q-Bj-ifl^iq-. 

[159] R *<§ ^r 3] 7] *] (R survival package)^ (1) ^°1 *1 ^ SH SE^r 
2^Rr AflSo] ^ ̂  (2) ^ nf *>2] *^#2] *}o]6\] 
3] •& ^Tfl 2] v] 2] uj 7}, ̂  (3) ^*1] *<§ $ir(OS, cox ti] 3)1 ^ 13 2-11 °ll 5] ̂  

3 •& KS scored S %^§ sf &)2] ^ ̂  V] ## 7%#*}7] ^ Sfl 

[160] 
[161] mi:« vitro ^ <£ ^ 3 3 °1 f10! ̂  ^ 2-1 
[162] £ H M-H]-\fl H>sq- ^-O]; 59^ o] 7l7fl o| 

^^^>^4(11^5] #*}S^-B] ^ ^l]^ ## 2.^ 7>*1 #|^-; 
1^5] ^}S.W-B] <£o] 3= 7fl o| ol 

[163] °] S^-B] ^ $] *] o] ̂ o] A] ^Tg^g. 7-11^^71 ^ c?H; ^7] ^ A] oj] 2^ 

71*1]^ w]-2}- Qo]; z|z|o] 52.2*1] 5^(glioblastoma, GBM)-|r 
*115S £-S]^>^JI, ^*}S^-B] a^-i: £5]^1 12A]*>O] £jzj-§l-7l *lo11, ojl-
^ ̂  °1 ^^ € NOD/SCID I12rg -'- (NOG) $ 2] ^ °ll *3 3 3 °1 ̂  ^®3 St4. 

[164] °1 2]- ?g-X\ oil, ^1^1^1-711 £-Sl € GBM >*113L2] in vitro A # ̂ r 5. (growth 
kinetics)# EGF2]- bFGF# SL^^l-Tr -T^H ^ ^ *1 (serum free media)°11 *] tifl ^"^l"6] 
:s^§^l'5i1;:l". TrSis] °1 (neurosphere)2]- ^f-c- ir^lA >*113L A -^(clonogenic 
growth)-cr GBM #7] *1] 3L2] X|-7]-4*11 (self renewal)0!! 31 ̂  in vivoA J£*}0] US, 
GBM2] in vitro ^ ̂ °ll 31 2L^*\, (^ ̂  50m °1 ̂ ^1) 
H 7CJ lo" t:'1 (sphere formation)-^: AHo"^1'5A U1'. in vivo ^J" ^ 7c] lo" t:1 (tumorigenicity)^ 
^°o^1l5 ̂  ̂  127fl^ 3l°ll ^^21 *§s§ ^-S 
°1 -§-7l-^-3l: >*115 ^p7} *11 ^Sl °1 $1^71 Bfl-S-o]],invivo^-<^^2€-6\] 31^#^ 
1711 ^1 in vitro ^ ̂  ̂ °ll 31 §11 # ̂  217fl ®1 s ̂  ̂ ^ 
^}^(SL 1). 

[165] 
[166] ^7] in vivo -s"^ ^ in vitro ^7] fl]] -gr]-^A], Ji 

°1 ¥ ̂  ^M^Tllt- in vivo °1^01^1 ^^^r707fl2l 
S^r^°llAi 537fl2l ^-f(75.7%)°HAl 
in vitro ^ A (sphere formation) ^ *1 1] A ̂ "a ^*1 ^ ~T"^, 507112] 

^ 3471121 ^ 01^(68.0%)^^ ^-1]£l^4(£ 1 ^ S-2A). 
[167] ^7] 2]- in vivo °] ̂ °] 4 ^^o1132]- in vitro 3] ̂  ̂ b0!] ^*3 *] II 

«7>$l^ M-H]-3]ir^3z]-014. 
[168] 
[169] -H^Ml 2: ^31^*] 4 ̂ 5]^ -^A>*] 
[170] ^ H-^°llA] *1]i^ MS-4^ ^f10!^] 7}- 2*1] ^(parental tumor) 2] 



23 

WO 2013/191512 PCT/KR2013/005513 

^ Bfl ^ s] ̂ -q ^ ft ^ *Y<$ ^ 2] in situ 
H#GBM°11 S-H -^-g-^711 A}ft^L ^ °lft ^ojs.^ 

S.^1 oj-jTj. oj^ojA] ^j-o] ^ ^ ^ sq «v^ 
(invasiveness), :6~ A] x] iUproliferation index) ^ H.^3; (vessel intensity), 

o] ^ 7H til 
[171] 
[172] (1) *1 o] A (5. 3A ^ £ 4)2] % ft, z| s.^ % ft, RANO(response 

assessment in neuro-oncolog) 7] $°1] tt]-L1]- MRI T2/FLAIR °]1!] *1H Af Jo~°:] 
^ JI, *1 o] A o]] tfl ^ <££] q 7% 4 x\ o] 7j S] 1- A] ti] 5Zis}<A 

1). MRI ^ o]^o]A| foj:o] ^o]£l-
ti]J7is}<%ft nfl, S.^1 O]-O] ^O] ^tr^. o]o]] tfl-g-S|^ o]f,o]A] ^<#^>2] 

^ o] PH ft ^ ̂  •% <£ ^ ft q-Ej-ifl ^4(n=42, Chi-Square test, 23 P=0.029). 
[173] (2) *1S(£3B)2] $ft, 0]^0]A| ^OjzO] X]S^ O]f0] Oj-O] 

*litTr -^jg. pfl-r" "S^:^0] M-cr -H-$ti:'Kn=53, Pearson correlation, 
P<0.001). 

[174] (3) ^1 4 #£(£ 3C)2] 7$ ft, o] ^o] q f^S] CD31-°<M) *1 
^]2] 5.^1 1^2] v]X\] ^£2]- <£?HE)# M-H]-^^4(n=53, 

Pearson correlation, P<0.001). 
[175] 
[176] ^71^- ^^Rr, £ ̂ 5] 7112^ 52M15^ o]^o] A| v}ft^ 

5L!o];S.^l oj-2] ^ ^s]^ 
^7l P}^-i SLTgft ^7} ^1-2] i32]^,£t 

<y^24Hl *1 ̂ ft q$ qftsj-7] ^ ̂ q-g-

[177] 
[178] -s^j °J| 3: 7]| i'r2] -fR'Hc1 (genomic similarity) 
[179] Ml #4 °]S^-B] ft^ o]^o]q P}^-i S-! *>2] #Ap^ u] 

[180] ftA,7^3L5L4S.^ o]f,o]A]o] ^ ft^ ^^#^"11^71 
3 , STR(short tandem repeat, STR) ^ ft , z| s.^ 2] 
<$o\]q ^.o]^] O-^-ff-s]]^ ^oj^a-o]§]-^4(tr 5A)_ 

[181] 5E^, aCGH ^ ft#q ^S3^H, 2-^1 i2S-^15^(parental 
GBM)^lA] ^ TT-313 511-^ ft*\q 

oHl rfl^-£]ir ^^-1- 33-H^JI, 
=L °1# 3.^7} SW1 ^ C). 

[182] 
[183] ^e, 7]rfl ft#^ &q ^^°1lA] ills.^15^2] ^ ^ ̂-^3 oil 

7] , °1 #-i: 4 7fl 2| 4il2^-(*i Til (Proneural), Tfl (Neural), 
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447]] (classical) 4 1r4 « 7]l(mesenchymal))i>-:§- 444 4 44°1 4^14 
4—SiS.(Cancer Genome Atlas Research Network, 2008 Nature 455, 1061-1068.; 
Phillips et al., 2006 Cancer Cell 9, 157-173.; Verhaak et al., 2010 Cancer Cell 17, 
98-110.), 4 4^ 4°1 W-5^5] 71- °] 514 2-4 inf 5.44 4*144 4^*1, 
5E4,2.4 44 444 44 44 °1 4^*1 °14°14 4 4°ll 4^4*14^*1 
°141- 44471 444 44 55.411 444 4g3444. 

[184] 
[185] 4*11*1 °-S, 4 4^444 58^4 S2.454 4444 S44 p}o]3S 

°] s]] °1 (microarray) 444 44 447]- 444*1 °1] 44 4534(51 1). 
5E4, Ml 44 SS-44 44^4 ol^ol A] 44 s <g-^ ̂  P>O1H5. 
°] 31 °1 (tissue microarray, TMA)4- 4^3 4534. 4 ill 4 44 471 -r] 4&1, 4 ill 2] 
44 444 7]J^:5L 4 444-rl 4 _E.^§ of|4 4S Si 4(Nearest Template 
Prediction algorithm (Hoshida, 2010))4 4444 4. °1 TT i:l] °1 C ] xl] JI °l] A], 
187fl 2] 4 *1^7fl,67ll2] 44711, 137fl2l 444, S5] S 197fl 2] 44°^ 7]1 
S2.4544 4^4534(27flir 444*1 &44;£1 4 ^5D). 

[186] 
[187] 24 4°l3S ̂ eflo] jjLw.ojiA-1^ sx]4<y DLL3, 

SOX 4 oiig2(4 44 4); MBP(44 4); PDGFA 4 EGFR25(4 44 4); CHDLI, 
MAP2 ^ TOP2A(#7145Til)oil 44°^ 4^2444*1 444 44*1 °-S 
4^3 4534. 

[188] ^44,444 44 44^-5-4^4 4^# 71-4 S-4 GBM 4 °H1 
444^ °14°14 44 2.4°ll4,soil 444^ 4^ 44 444°] 
44*1 4444 444534(£ 5E). 

[189] 
[190] 44 4 44 44^, 2.4 4 4 °14 4 ̂  *1 °14°14 44^ 2-!°] 

44*1 4444 44s 444 444^ 44°14. 
[191] 
[192] 44 i 4: 44*14 444 44 
[193] 44 44 i 1 4*1 4^14^, 2-4 4 4 o]$\ O]^O]A] P>4^ s.rg$] 

44*1, ̂ ^*1 4 444*1 444 4444 4444s, 4471-4 4^444 
ss.454 a$4s°ll 44 444 4°1*101 44°1 4 4^4 4^*1 
°14°14 3.3.454 44i2.lH 4 £444^*1 444&] 44*1 4444 
4^4S4 444. 

[194] 
[195] (1) 444 4S.(radiation therapy) 
[196] 444 *15.011 44 44*1 4444 4444 ̂ 4<4 4 4^444 444 

44 44 44 o]^ 444 454 444 5^4 44(4 4^4 44 
40] w.5ie]5-44 444 44,^1-4^4 44°114 1^4 44['827', 44 
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PFS=128 (Son et al., 2009 Cell Stem Cell 4, 440-452.)])!- ^ 3, 
o]^o] A] p}^-A ^}<A,invivo ^ HoUl-^i 2A]-(Pl]^ 2Gy^ 
51^)1- ̂ 3^4. PC-NS07-448, PC-NS07-464, PC-NS08-578, PC-NS09-780 
^ 827 ^H1 *lg.°11 
AS-A] ^7}z^%5L, ZL z|zl- 21.9±7.1%, 49.8±14.1%, 45.9±8.6%, 23.3±19.5% 
^ 45.0±5.9%°] ̂ 4(£ 6A ^ £ 7A). 

[197] °H, ^7}^ Ml #3] PFS^l 
6A). MH °-S, PFSl- 7>*1^ Mil <£ PC-NS07-448 ^ PC-NS09-780 

5ZMl5^ °]^°H 3^1 *l5.°11 ^^h§r 
^7>7> PFSl- 7M^- 4-g- 512.^15^^1 ti]^H ig^-s] ^ ̂41-

84(2. 6A). °] ^45.^-Bl, Ml 522^15^^1 ^r-5-# £ 
^oi ol^ojAi S.!# °]-g-*H 91^ tr $1534. 

[198] 
[199] *1 s.°ll tfl •& A s. «>-§-# M-H]-^ ir $ °11 til •& «a 

^Ht- ̂ ^-^^^>71 ̂ H, *11HE) PC-NS07-448("448") ^ 
PC-NS07-464("464") °1^°H ^<£3] *]£- ^ TT^} ̂ 2] 

i&sHl- A\£- ^l^M "HoUl"^i ^5] ^ ̂ b-§-(Radio-Response, RR)" 
3, ZL ^41- §>7l 54^£ 7B°ll M-Hl-^l ̂ 4. 

[200] 
[201] 14 
[202] 
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Fold 
Term Count P value Enrichment 

RR genes (upregulated) 
oxphos(ES: 1.195) 
G0:0000302-response to reactive oxaen species 3 0.01 19.326 
GO:0O075S8~aging 3 0.02 13.177 
GO:0OO6979~response to oxidative stress 3 0.042 8.838 
G0:0010035~response to inorganic substance 3 0.083 7,07 
GO:0033554~ceUar response to stress 4 0.102 3.414 
GO:OQ09719~response to endogenous stimulus 3 0.193 3.579 
G0:0010033-res»nse to cranio substance 3 0.42® 2.01 
RR genes (downregulated) 
chromatin assmebly(ES: 2.147) 
G0:0031487~chramatin assembly 5 0 14.669 
<30:0065004~ppotBi n-DNA complex assembly 5 0 14,024 
GO:OO06323~DNA packaging S 0.001 10.908 
G0:0006333-chromati n assembly or disassembly 5 0.001 10,049 
G0:0006334-nudsosame assembfy 4 0.004 12.155 
GO:0O34728~nucieosome organlzafon 4 0.005 10.978 
GO:0O51276~chramoscme organization 7 0.01 3.684 
GO:0006325-chfomatin organization S 0.015 4.052 
GO:0O34622~cejMar macromoleaiiar complex assembly 5 0.034 4.013 
GO;QQ34621~celMarTOcromclecular complex submit organization 5 0.048 3.575 
G0:0065003~macramo!ecular complex assembly 6 0.111 2.303 
GO:OQ43933~macrotnolecular complex submit organization 6 0.136 2.157 
development <ES:1.188) 
GO:QQD8585~female gonad development 3 0.025 11.965 
GO:0O46S46~deveiopment of primary female sexual characteristics 3 0.028 11.098 
G0:0046660~femaie sexdifferentiatson 3 0.029 11.098 
G0:0008406-gonad development 3 0.069 6.837 
G0:0003006~rapraductive developmental process 4 0.079 3.897 
GO:0O486O8~repraducfive structure development 3 0.084 6.077 
G0:0045137~development of primary sexual characteristics 3 0.088 6.029 
GO:0O07548~sex differentiation 3 0.114 5.071 
G0:0048609~reproductive process ina muliicelMaroiiganlsm 5 0.117 2.821 
G0:0032504~multi cell Jar organism reproduction 5 0.117 2.621 
radiation {ES: 1.18) 
GO:0O1O185~response to X-ray 3 0.001 51.049 
G0;0010212~response to ionizing radiation 3 0.022 12.762 
GO:0O063O2~double-strand break repair 3 0.024 12.351 
GO;0Q06259~DNA metabolic process 6 0.044 3.027 
G0:0033554~celkilar response to stress 6 0.065 2.706 
G0:0009314~response to radiation 3 0.179 3.829 
G0:0006281-DNA repair 3 0.298 2.696 
GO:0Q09628*-response to abiotic stimulus 3 0.415 2.081 
GO:0O06974~response to DNA damage stimuli® 3 0.422 2.053 
JNK cascade (ES: 1.055) 
(30:0007254~JNK cascade 3 0.022 12.979 
GO:0O31O98-stress-activated protein kinase signaling pathway 3 0.024 12.155 
GO:0O33554~cellular response to stress 8 0.085 2.706 
G0;0000165-MAPKKK cascade 3 0.157 4.162 
G0:0007242-intrgceilul9r signaling cascade 8 0.204 1.626 
GO:0OO7243~Drotein kinase cascade 3 0,418 2,07 

[203] 
[204] 47] 444 Vl"?l °11 71 :^-5]-o:]; REMBRANDT t|] °] B] A-|]H(n=463, Madhavan et 

al., 2009 Mol. Cancer Res. 7, 157-167)3] 4^! ^ ^41:4 488-frA]- ^4(n=267)4 
464-44 nf-(n=196)^-S 4¥^4(£7B). S44 21971] 2] 47I 
*H44^4 174 ^ 45 M.^15^ ^#°1 448-44 ̂ 4 ̂  
464-44 44 #2liB] £] ̂ 4. 471 448-44 4^^ ̂  513.4^ 
S-4^ 464-44 ^f-°ll ti14°i *114 4™ <^4^1 441- 44^1534(£7B). 
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°1 51 is\r ^41- RR ^4 4 4^1 4 44 4 7H ̂  % <y -g-
44444. 

[205] 
[206] (2) §]-4xi *] (chemotherapy) 
[207] 513.4 S.^ 444 MGMT 444 HS2.B] 2] TJ)1 Tgs]- -tf Bfl °\] afe]- TMZ°11 

71^44^1 4^°11 tfl*H 4^-44 444 4444 4 <g$7i\ 
$1^2.5., 4 4^ o]f,o]A] P>-f^5Lloi]A]5l A]sr]f tiV-g-o] 
714345144 <^41" 444534. 

[208] <^4^1 44°ll ^4 4^14 fHl, MGMT-tiH1444 PC-NS09-559 44 -M 
O]^O]A] P}4-A2] OS(55.7±38.6%, P<0.001, 3 6B)°11 «1 4<4 MGMT-*11444 
PC-NS07-464^}-fr2fl^ °14°1^1 44^ OS# 444^14 
44(148.5±45.4%, 26B)1- q-Ej-ifl&i}. o]^ ^.^3. 444^4. 

[209] 
[210] (3) it ^ 4 S.1^! (Targeted Therapy) 
[211] 513.4^$ 44 44114 4^H1 ^]5ol] £6\X\ 

VEGF-^4 44, tiflwH^r^(bevacizumab) 44 4^41" °144 4-4 ̂ !44 
*M *}S-^°} 444^11 444 4 $14°1 444 4 $14. O.^, 4714 £*. 
4-4^44 ̂ 34 4^2] 4, U87MG4 44 513.4 S.^ 4544 
444 44 S-l°114^ *]£. S44 S-°144 44, 7ltr *]£- (standard 
treatment control)-2] OS4 ti] J2.A]5 52.2.4 5L^r 44-^1 OS# 444^144 
4444. °H1 4 4^444 ̂ 144^^1 fff 444 4444 3, o. 
^l-s. 6°ll 444534. 

[212] zz. ^4, PC-NS07-448, PC-NS07-464, PC-NS08-559 5£^ PC-NS09-748S] 
O]^O]A] p}4-i2] all444^ ̂ s]°ll£ Ji4s]4 ^4 444 
444534(£ 6C). 5£4, os^ Ji4s]4 ^444,4^1 tiflwH^r^^ ^4 
°14°1^] 444^ 4°14°1 ̂ 7l-s]ir 441- 44444(£ 6C). °le14 
^ Bfl^ ^sRr tifl44 4^4^444 513.454°114£ 44^1 <H, 
513.4£•4 44 ̂ 4^-5.4^1 42114 °14°1^] 444 ̂ 4 44^1 i4°ll 
444 4 $144 44444. 

[213] 
[214] 4^ i 5: in vivo 44 444 ̂1 44^14 4^1 
[215] 4714 44 444, stfl yfl 44 513.4 54 4 5^1 in vivo 44 7^4 4 °1 °11 

^4^14 44^1 °J4^ 4^514 444°1 $144 4444 °-5-S, 4 
4^444 444 513.4 S.^(n=36, 3 i) 4 44^14 ^4 513.4 S.^(n=10) 
#011 4^.4^711 44^14 70971121 444(i.5ti}| 01^-21 ^ ̂H)^l 
4^14 "44"S ̂ 444(£ 8A). 

[216] °1514 44^1 <^471 ̂ 14°^, °14 4 7l]2] til 2] 32.4^ 
444 44 44 4H, 4 TCGA4 REMBRANDT°11 ^144^4. ̂  
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A 3LS-4S.^t Ml ¥ ^ ^ME)4 
$^4,^3 <$.&$<>] $Ur *H tfl^ 

[217] ZL ^4, z| nf #S] 5U} *3 ̂ -ir-i: ti] nfl, REMBRANDT 31 °] 
^lH(p <0.0001, log rank test)^1 tfl«H ^-W4 «1 

M ̂  84(5. 8B). 
[218] 5E^h ^ ̂  ̂ °] (permutation) ^ £ °] 2\ •& ^ & *3 tfl ^ ̂ -e] 

-f^Ml ^ <H (P=0.004), #7l 
^SMl M-B]-^^4(519A). o_S _o 
TCGA T^I] °1 £j 5E^ ^#£]^4(p=0.019). 

[219] 
[220] A S. 7>^ ^ ^ 4] °H tfl •& *8 i-«H 91 7l «M: o] *}7] 

-rl , GSEA(Gene Set Enrichment Analysis; Clark and Ma'ayan, 2011 Sci. Signal. 
4, tr4; Subramanian et al., 2005 Proc. Natl. Acad. Sci. USA 102, 15545-15550)# 

[221] ZL4i 4, in vivo ^5]- 7>^ # 7>*1 ̂  513.4 5^2] 7$ -f, X\] S. ̂ 7], ^5-^1 <H 
-fM, $.*}, Notch ^IJL IE~ Wnt ^IJL ^ 
^-^^^(upregulation)^] ̂  $1^ ^b1?!, ^1^7]] 5E^ 7} ̂ r 
^-^^^(downregulation)^] °) $l-§"lr S)-£l 

[222] *>13 o] •& ^ S.7\ 513.4 5^2] <y # £o]] v] sfr7] % S o] ^ ̂ 
^}5] 4-g-%> ^ $1^ ^ °l2.5., °1 # wl-^5. -ft#*} 
55-€°ll 7l Z| 5U}o] 

°-S, ^S#^5Rr-l ifl^l 140] 0.5.^3]^^, 0^.4 ̂ °1 
^i5-5.,0ti4^ol 7ASLS.^$]A%A. 

PITX2 ^S(PITX2:b WNT5] ^ 3)-g-)S] ^5. 
REMBRANDT ^HE] ^1BS] A ̂ *H1 tfl^H 711^}^ ufl, A<M ^S.# 

}££• *8^^ Ji°l^r ^tfl-g-s|^ ̂ 4# 
^4(P=0.002, log-rank test; £ 8C). 

[223] 
[224] Sr: 4", Cox "] L':|] Y] Y) S-^ (COX proportional hazard regression)°ll A] \r "cj"7] y<] 

^>S] f^l ̂  M-B]-^^: 
^-^^^^-(P^.OOT, one-sided Wald test; £ 8D). BIOCARTA(£ 8D), KEGG(£ 
9B) ^ REACTOME(£ 9C) ^10]B] 57^0] ^ ^ 
^5.5. SH^M ^ A%51, ZL ^4, in vivo'y-s]- 7]-^^^ 7}xR 
52S.A1]5^01]A] ^711 ^ ̂  ̂  ^|.o] ̂  ̂  or> 

#7117} $lir ^^-5. ##£] ̂ 4(P<0.05 SL€: ^1 7fl2] 
r-l] o] El tifl °1 ̂ S^-Bl, KS test). 

[225] 
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[226] 4 4^4 r-]] ol Bl X\] H°114, 44^ ̂  4 4 £4 4 4(n=29)4 
515L*\1544 ^14^ 3LSL4^(n=13) 5E4 444 ̂ §444 &4 

^11 °1 —(n=16)4 til 52444 Bfl 444 q-m 444 q-Bl-ifl ̂ 0.2.5., 
4°14il: S-°14 ^4°1 S-4 4s]-€ 525.454°11 4444 
4^4. °H1, 2971121 "^ol^ (invasive)" nf-4 137114 "til 40] 4 (demarcated)" 
^44 Tr47} 444 ̂ 52444. 

[227] ZL 44,7777114 4<s14 4444 447}(1.5tifl o]# 44)7]-
"4°14" 44^ 7H4 4 4^1 ̂ 4(£ 10). 44^ 4^471 
^H4, ̂  44 31 °1 Bl 1- ^ 4 2LJI(REMBRANDT) 3H4 4H4 4-§-^4. 
44 4^ 444 4 ^52444 TJfl, 4°14 ^44 «14°1^ ^f-°ll 

?i4^1 ^r£r ^41- 444 ̂  (P=0.027, log-rank test; £ 10B), 
°14 4°14 444 <^4^ ^4 7>44^ 44^4. 

[228] 
[229] °144 4^^-5-44, ̂  4V^°1 444 714444 4^4^ ̂  ̂ °1 o. 

44^] 4^°14€4^j 44^444 ®5L*\ 44 44^14 44€ 
4 $144 4^ °1^44 $M 4°14. °14^^^>°i, °RH14 444 44 
^44 2.4 4°114 <^14^4 7i°H 44^4 4°1 4\i 4^-5.4 °1«PH44 
44. £ 4 4^4 47l 44 44^ S-44 4444 4§1 ̂  44 3 4 4 ̂ 1 
4 4^ ZL^ZLZL 47> 7114^5.44 £#44 5-4 44 5£4 4^4 ̂ 341-
4 4^4 4^°ll 54^14 4 444<^4 W. 

[230] 

[231] 4 4^°11 45]- 424 525-454 4-T-^ 2-44 522.454 47}4 444 
^314^] 4 444^ 44^ 4444 525.4544 4^444, Ji4 
444^ 3L4^4 47} 44^ 522.454 4^4^ 4V4°11 444 4 91°) 
4444. 44 3 ̂ 5-, £ 4V^ °11 44 4-r-^ 2.14 °144^, 4^- 4 ̂ 4 °11 
44 444 44, 4a, 444 4511- v] 5] ^44 4 4<4 47} 44^ 
4^41- a4^j^-5. 444 4 44. 5&4,44 47} 44^ 522.454 
442.44 0J4 4^ ^44 ̂ ls] <^444 4^4 4711 44°11 4-g-€ 4 
4^-^, 44 <^4 14 4 ̂ 424 4°11 471 2.44 °144°i 47}4 444^ 
4M- ̂  i41" ̂  $14 ^4 1.544 44 4^5-4 #-§-€ 4 $M 4°14. 

[232] 

^i s^"^- Free Text 
[233] 47}4 s ̂ 44^^-. 



WO 2013/191512 

30 

PCT/KR2013/005513 

[^u- 1] (a) ^1-5.^-Bl ^ £ 53.3.4^ 4 ^ 
z| oil A ^>4 0R^ n^Kr 

(b) ^ £ z| 2Z|#2l -*113L (single cell) 
53.3.4^ ^151- ^-S^Rr ^ 

(c) #7l (b) #7% *\]*\ 53.3.4^ 4^ frr^Rr °H-g-
*15.1- ^4 ^ofl ^ ol^l§>ir ^1-

3.3.4 ̂  4-T-^ 2.12} *ll^Hl. 
[^ ̂  2] *1111M1 91°}*}, ̂ "71 (a) #7% oil A ~ ̂ 7] 2^15^ ̂  4 4 

°lyo1"-s] lmm3^^] 8 mm3°1^2l 3E:Z]-|r 
n^Rr %-$r ^8 °-S. ^Rr, 33.4%-^ 4-r-i 2l2] 

[^ ̂  3] *111 «oMl $1<3 , #71 (b) #7% °11 *1 ̂  € A S4#^l ̂ ^-1-21 
W-Sl^ ^}S.W-Bl £51^1 53.3.43-^- 2^1 ̂ M^l 30 31*1 
100%91 ^ ̂  ^Rr, 33.4 ̂  ̂>-T-^ 2.121 *H^«<Hl 

[yg ^^ 4] *111 U"°11 914 4, ̂ r7] (b) #711 ̂  ̂7] (c) #711 4 °H # H ^15 
^ 5. ̂ Sl € *1 S.^1 *i ^ 1^1- *114 c5r}ir ^7111-
5f-^Rr %~§r ^ ^Rr, 33.4 ̂  4-T-^ 2.121 
*11 

[^ ̂  5] *fl4lMl 91°] 4, ̂ *1 ̂  1^21 7-117-1 ^ Si ̂ (Percoll) -^S^ll 
^ a_5.3Rr, 533.4S.^ 

P}^i 2.12} 7-11 SHo^. 
[^ ̂ -U- 6] *1111M1 9144, ̂ *1 (C) ^TiHl A ^ 4 ^ £ p>-f^2i ^ 011 

^4 3 oi^isi^ °]q-%-A\3lxlO5 31 ̂ 1 5xl057H21 
53343.^ ^151" 5f-^Rr ̂  m!°-g. ̂ Rr, 53345.^ 
P}^i 2.121 *H^«<Hl 

[^ ̂  7] *1161M1 9144, ̂ 7l °] A| .g. Al 5 ̂  5 31 *1 15 ^21 ̂  1- 7M ̂  
^ ̂  *Rr, 533.4S.^ ^>-T-^ 2.121 7-11^^. 

[^ ̂  8] *1111M1 9144, ̂ 7l (b) ^Tim AJ-7l ^4 € 4-
7MH ^ ^*i^ 4s. 

#35. £2l*Kr 53.3.4^ *}-T-^ 2121 

[^ ̂  9] 7-118«oHl 914 4, 4^71 ^ ̂ yJl^ 7f^^-§11 JL ul 

DNA ^jLihl- 3Ldi %•%: 
53.3.4^ ^>-T-^ 2121 *11 

[^^ 10] *111 «oHl 9X44, ̂ 7l olAJA] SJ^ ^ P}6.A 21 
4-^r 1.5 31^1 2.5mm, 4.^^r «.Bl-nTi>5.^-Bl 0.5 31^1 1.5 mm, 
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[33 11] 

[33^ 12] 

[33 13] 

14] 

[33^ 15] 

[33^ 16] 

t^U" 17] 

t^U" 18] 

t^U" 19] 

[ ^ Y ^ 20] 

[33^21] 
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1.8 ifl^l 2.2mm5] iJo]^. o] A]£]^ o_^. 
^rRr, 522^5^ P}4-i 2l2] *H^lHl. 
*IU1M1 ^ ̂  NOG (NOD/Shi-scid, 
IL-2Ry KO) %-$r ^25. ̂ Rr, 522^15^ p}^-i 
2.12] *H^«<Hl 
*IU1M1 522^5^ P}^-i 2l^YM ̂ >2] 
5Z3.4^ ̂ ^°1 
^25. ̂Rr, 522^5^ P}^-i 2l2] *H^lHl. 
*111U- 31*1 *1112U* ir <H ^ -& U"2l ^ o]l 2] ^]2;^ 
522^15^ ^>-T-i 2l. 
*lll3U-2l 522.^15^ p}^-i 2l 5£^ °]5.^-Bl -ft 2fl £ 
522^5^ X\]&d\] ^ a ^ e] r^l t- 5f^Rr 
^ ̂  SLS. ciRr, 522^1 *1 S.*ll 1- i35] H ^"Yr ^. 
*11141M1 91°) A, YM ^ £ *13. ̂  2 °] *-] S] € P}^-i 
2.1 rr.^- o]^.W-B] -frEfl^l 522^15^ ^152] x\g_ 

^lH ̂rASu SL^}^ ̂ -i: ̂ ^3-S. 
33M]S.^ *1 S.*ll 1- i35] ̂  ̂  ̂ . 
*11141M1 91°]*}, YM ^ £ *13. ̂ 2 o] *\ e] £ v}^ 
2.121 ojl^l- S-o]^ ̂ Tllt- ^7>S 5^Rr ̂  ̂25. 
^Rr, 334 S.^ *1 S.*ll 1- —H-S] ̂  ̂  ̂ . 
(a) *1113^-21 5Z34S.^ ^>-T-i 2-l°ll 522^15^ ̂ 2 

^3 cirRr ^711; ^ 
(b) YM ^2 ̂ 1^^ °1 ^>-T-i 2.121 ̂ 1S.JL41-

cirRr ^7111- 5f^Rr, ̂ 7} 522^5^ ̂ lS.U-^21 
W ̂ 2*11^^. 

*lll7lMl 91°)*}, ̂ *1 ̂ 2 £-^, ̂ }Ad 
214^ _S_«], aw] JEYr °l#2l ^ ̂22. 
*Rr, ̂ 7} 522^5^ ̂ lS.U-^21 ^ ̂2*11^ 

*lll7lMl 9X°)A\, YM (b) ^Tim ̂ >-T-^ 212] o)]3f^ S-o]^ 
^11- ̂ 7>S csrRr, 
334*1HO>^ 2] ^ 1 ̂ ̂1 ̂  ̂  2*11 ? • 
*1118^1 &M*1,#7l ^^^522^15^^5*11 
^2#^^ ̂ *1 p}^-i 2l°ll *-1 el ̂  ̂  ̂  SLS. 
W 522^15^ ^lS.U-^21 ^ ̂2*11^ U-^. 
*1118«oHl 91°) A, #7l ^ ̂  4 5^1 ^ ̂ *1 ̂ 4 5 *191 

csrRr, 522^15^ ̂  SHJ-H]^ 
^1^^2*11^ U-^. 


