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(57) Abstract: The present invention relates to a composition for inducing transformation of non-neuronal cells into induced neural
stem cells, a kit, for inducing transformation of non-neuronal cells into induced neural stem cells, comprising the composition, a method
for preparing induced neural stem cells transformed from non-neuronal cells by means of the composition or the kit, and induced
neural stem cells prepared by means of the method. By means of the method for transforming non-neuronal cells into induced neural
stem cells, as provided in the present invention, normal non-neuronal cells can be transformed into induced neural stem cells without
transformation of genes. Therefore, the present invention can widely be utilized for various neurological disorder treatment methods
using autologous neural stem cells.
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AHEE 5 T
g o A A A A G E B A A M el W1, 4 Fo] fjlo] H o
kAl sl sl o 2 wplsA g, G =3ko] 1, ) = H (Pick's disease),
&l B = ¥ (Huntington's disease), 791 54 =¥ 7 3} 5 (amyotriophic lateral
sclerosis), 3] @Al ¥ A $k(stroke), B-4* % 2 $H(demyelinating disease), TFHA
Aelz, -4, B8 A) A7 A3k A S $=/d(spinal cord injury) 58 X3

S0k, 7] ool A @A) iz

B o) 4] ol 7] AR e ol VAT £ e] g o)
Ei= AN E BE A0S TS, A mE gr] 2B ol
NBAE £ A% A7 EAAAY o FA Hi= BE G913

i shube] SFElE A, B e 2o o) f5 NS4S B S5
NAZ/NAELRE P55 A E = A IAEE A Aol o] 5=

UAS ZHsHE, WAAZEY AT o Ei A mohis PP A
FE NAETAE, NAAE, N AEES DS, o, Az 7] 4P
uls} gk

olat ¥ & Ao & Fato] B} FAskA At aeu ol s
Al 2 S A e Ashr] A9 Ao R Lo el vt ol s
Al el A H = S ob

AN 1: FE NASIAEL] A

4, 10% FBSE 3= DMEM #l %1l %] 7} &7 21 Poly-L-Ornithin(PLO) <}
Fibronectin(FN)©| ¥ ¥ A| 3 1| &k v] & (cell culture dish)el] B] 2178 A 3Z 21
Q17ke] AFol M EE 1 x 10¥erte] F 52 ] E8}a1, 35 %<k vjkalgitt. oo,
71 Ml A1 &, N2 supplement”} 3% ¢l DMEM/F12 1l 4l 2] £} B27 supplement”}F
3£ 315 Neurobasal Wl &Ful A 7} 1:1(v/iv)= E31H W X 2 wl A 3}az, 7] A ¢l
il 2] o] DMSO®] &3] A] 71 5-AZA, CHIR99021, ¥ 2~ 2 SB431542E
A7vslal wjFstia A, 2d (b 0 & Y] HI7be& HUbeke] T 7Y &<t 14}

,

A7 12 v o] E 5, vl g Ml 3ol AccutaseE A Bl 5t W E A EE
3l=shar, A7) 353 Al E = ReNcell NSC maintenance B %8l ] 2} StemPro
NSC SFM Hl| &Full 2] 7} 1:1(v/v) 2 £ 3}%] 31, bFGF(basic fibroblast growth factor) 2}
EGF(ep1derma1 growth factor)7} & 7+ Wl %] 7} &4 % PLO/FN & vl &-8-7] <]l

E35to], 157Y Eot 2} vl oFEt Gt A7) 2 vl ool £1 ¥ = noky
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¥ Hﬂokﬂﬂg‘ri%ﬂﬂ %t Hj 871 ol] ’h&2] o =2 A o vl ¥t A oh(5 2)
%25 WA A EE 5-AZA, CHIR99021, =229 2 SB4315427F A 714

i 2] £} o] o] H 7} A| g vl A] o) A HH Fabi= #A ol A Alke] A 2ol whel

WA eh= Al el o] W3S Vel = AR A AR o)t 20 4 RSz o], FH &

C/)

u

Hl fAl ol = A Al o] FHE vEt Sl oy, 28U o] A abe Fofl =
E7|MEY S FEAE AT skt

A7) At el FRE -, A FR AESVAEAM B Z7HEY
£-0] 4 & e (morphology)”} PLO/EN & ¥ wj %8 7] ol A &] ¥ Zh(attached) ¥
& EHl 9} PLO/FN 8 ¥ X & vl 8- 7] ol A 9] H-F-(suspension)¥ FJEH 2 BF

Hehhs A2 FAFATHE 3)

%38 A 727 A E 2] E0]4 & H(morphology)Z L}EF = @m] 4 AFR o] T
T-A A o & F-2(attached) W] F(Z) 7 -f-(suspension) M| F(E%) Al 214
V1A% 534 e vheba Rl

AN A 2: NAST| A Eo] 4 npA FA

7] AN 14 AZE F5 A ETAEA Bl del
NAZI| A FAT ANAE 5] fshel, WA FT AL obARA L
Skt

Ao 21 oA § AR BA

7] A e 1ol A Al zzE f 5 A ES VA E(CINSC) 9 7] Eoll 2 <hef %] HI
o} 7] Ml 2 5B 235 A A F 7] A ZHI-NSC) o A A A E 7 A Z 5ol A
nFA F- A 221 SOX2, NESTIN ¥ PAX69] #& 4=F-& Conventional RT-PCR
71 & o] &-3he] ¥}k TH(E 4a). o] W], ) £ 2 2 3= hDFE AME-3}aL,
YRt 2 0 & 3= GAPDHE AF&3H% o).

% dav= B g ol A Al g b Wil ko] Az f 5

N7 =71 A E(cINSC) 2} & 2l & HY vl o}= 7] Al 3£ = 47 E

W3 H A A E 7] Al EHI-NSC)oll A ¥H3 ¥ SOX2, NESTIN 2 PAX69]

Ud s v agk 4345 Yehl = AR o)t K 4aol| A B0,

ANAZ7I A g 74 5ol 4 f-d2]] SOX2, NESTIN 2 PAX67} & "7y 9
W o 2 A z2E f5 A A S 7] Al E(CINSC)ol A 3= H9-NSC e} §-A131H A



WO 2017/204583 PCT/KR2017/005481

[133]
[134]

[135]

[136
[137
[138
[139

—t e e

[140]

[141]

[142]
[143]

[144
[145
[146
[147

—t e e

14

o, F2F ) ste] AlxE fE 217 E 7] A 3£ (ciNSC attach), - vl F o2
5 A ZE 7 A ZE(CINSpC), B 7)ol 2 2] = H9

Hjol& 7| Al E2E 38 24 E 7] A L(HI-NSC)ol| A 2 AF 7] M 3 Eo] 4
ntA F- 72121 SOX2, PAX6, CXCR4, BRN2, SLCI1A3 2 OLIG29} A -frolA|l &
E0] 2 n}7] 522461 COL1A2, S100A4 2 ACTA29] 3] <= S Quantitative
RT-PCR 7|} & ©|-&3}o] ¥l a} k(5 4b). o] W, o =+ © 2 3= hDF &
AF&3F3A T

71 A3}, Quantitative RT-PCRS 53| A 4] f-ol A 32 o] 42l nlA o] ¢ -2
7ol WA g Gl S o R Al =
NAZ7IME7E S & A F SV xS & 2S5kt

= 1_1 =
NESTIN 2 4174 742 A17H 4 2 & el = 2] €221 Kig2
GECRES #633}0%}@ 50)
L a.‘: E_ =]

= @ vk Ey ﬁ(soxz PAX6 % HMGAZ), Al F AW vk
Gl A (NESTIN) R A E7AH 2] A7 55 & WEh = vk
S A Kie7)o LHFES AT Ud‘?%ﬁé%‘?i*ﬂ” 754%— et @A
Aot} B3, 2 5biz 2 g ol A Al g sk Wl eate] AlxE f=
ANABE7 A FoNA ERH = ] 7] S E(SOX2, PAX6) R A7 & 7] A 3 9]
A7HA A s H g WEb = v @A (Ki67) 2] S image-J & ©] 838
D= A3 A o)),
5504 B2ol, & g ol A
AAE7IAEE sA8 AEE7]
[e)
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MR 7R 2 TSk M A M R FslE G =R 9] o B gl slaiA), A7
FERAASIIAEE FXH PHH O R 217 A 3 (Neuron), ' o} 1L M| 3 (Astocyte)

Ei= 3 & 7] ok ml Al 3 (Oligodendrocyte) 2 2 2f W3} A 7] a1, A1 74 4| 3£ 2] wpA 21
NF(Neurofilament) ¢} alpha-internexin, ' o} 1l Al| 3£ 2] W} Q1 GFAP(glial fibrillary
acidic protein) 2 3] A5 7|0l A E 2] v} Q] 042 WA & F P M-S E5

1B TS 6a, 6¢ H 6d).

5 6at= v g o A A gl Wiiel oslo] Alxd f A AEST A EEEE
w38 A AAEE )42 2 NF9} alpha-internexinS- WS 3 F A Mt A&
YUEM &= dn g ARzl o)t} & 6bi= B g ol A Al g5k W ol o] sfo] Al 2%

|

MEZHEE F3 9 A AAHEE 4 S 2 NF9} alpha-internexin -
DAPII A %, Z}7ke] Wk ¥ 3= 1171 B image-J & ©] §80] %= A58
EERIES

1= 6a, 6bOll A H.zo], 7] W3} A7 Al 3o 4] NF9} alpha-internexin©]
S gdolslglona Houkgo el olsto] Alx¥ # 5

}\1 R &
I R
SV AEE AAAER Eohd 5 ol 5 Ee UEh e 2lasin,

-

L%%ﬂﬁﬂ%ﬂt%mlgaﬂﬂiﬁ%E
Pl A 35 GFAPE @398 A5 vehl=
Frlelth. X 6c, 6e°ﬂ A BIzo), 7] HshE Eobal Al 3 A e A

T 6dE Byl A AgetE el ot Az 5 AASV A EZE
B3¥ s AET|olaAEE Ao R 042 A E F e A Jehy =
An) A ARzl o)t

% 6ei= - W o A Al sk el oste] Al i AE VA EETEH
W3hE Holw A2 E S AEV| oA EE 2 DAPIGAY %, 71719
A 5 = 1A E image-JE ©l-&35He] %= A 58 A 7o)t

52 6d, 6eoll A B0l 7] #-31E sl aET]olul A ol A 047 HAH &
gRlsglon 2 g A AlFshi= Wilel ofste] Alxd f- 5
NAZSVNAEE S AEV|oluAER 23 7 = 58S UEd S
glskgit.

871 & 6a WA 6e2] A2 e, & Aol A Al g k= el ol sho] Alzd
T AAEVIAEE AN A SRS FLdT 23k s UE S &
T At
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[160] AA e 4: AE Aol AT FA
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[162] A7) AT 1o MAIE -5 A SV E ] Az ol A Bzol, ¥4
M EZE 471 315HE o] E3He v Aol A v sto, F = AAE7 A 2=
ASA A 4= =), o) ul, AFEE = 47HA] 313 FollM 7 T8 g S
Tt sgtEo] FAJAE gl kgl
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[164] T-A A 02, 5-AZA(5), CHIR99021(C), =222 (F) 2 SB431542(S) thalel,
5-AZA ©5(5), CHIR99021/3 2~ &% (CF), 5-AZA/CHIR99021(C5),
¥ 2~ 521/SB431542(FS), 5-AZA/E 2~Z- 1 (F5), 5-AZA/SB431542(S3),
CHIR99021/3 2~ %1 /SB431542(CFS), 5-AZA/CHIR99021/3 2~ = (CF5),
5-AZA/CHIR99021/SB431542(CS3), 5-AZA/ ¥ 2~2 31 /SB431542(FS5),
5-AZA/CHIR99021/3¥ 2~ 521 /SB431542(4Fs) & AF-£38}= A S A 9 8FaL+=,
Al 13 Fdg i o= A7) 23 v H A XS 5B V] 5
zyzrol 22 v F gl M35 0B Aol Al £ o] whAQl aSMAS] W =5
A= 71H FE2] np7 21 SOX2, PAX6, OLIG2 2 NESTIN &] whal ==
A3 L | WS TS 7a E 7b). o) W], &4 RIS &2 = DMSOW
Aelste] v et MEE AL, FAA ET OB = 47HA] e S BT
Abgsto] Al 19 WHO R HE AxH 75 AAS7] A E(CNSCO)E
AF-&-3t 3T
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[166] 5= 7a%= 5-AZA, CHIR99021, 3 2~F# 2 SB4315425 v} 2302
A gl sto] v okE Az A S A frol Al 2] nhA Rl aSMAS] HAT TS

5(5), 5-AZA/F 2= F 7 (F5) 3 5-AZA/CHIR99021/ 3 2= 371 /SB431542(4Fs) &
AR&E A -l = aSMAZE Sl W +] gk ot thE 2392 ARE S A S-oll =
aSMA7F A 52 2153t 7] aSMAT Al oAl 329 mpA o] B2 4]
aSMA7F HRA H A vh= A2 B& AFolAl327F 75 A8 2 7] Al 35 A S A
a1, dFgto] HEE Qrh= AL ofvlehi= Ao s E 5 T

[167] WA, 5-AZA T5(5), 5-AZA/E 2~ FR(F5) =
5-AZA/CHIR99021/3 2~ %1 /SB431542(4Fs) S A28+ 7 -§-of 1=, 22} v 4 qHe
TG TN E HFA R AxH 7 ANAES 7] A E(CNSC) 2 A

hyA
-
TR BE Aot ETt e A S AR HshE S o = AT

X
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2o = Ayste] Ml Az SHE 5 A E7 A2 n1A <l SOX2,
PAX6, OLIG2 ¥ NESTIN 9] &&53& v agh 475 Jepg = 18 Zolt) =
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7bol| A B 0], BE 23S AFE3F 7d-9-ol SOX2, PAX6, OLIG2 £ NESTIN ©]

9 t}. A7) SOX2, PAX6, OLIG2 2 NESTIN & # %

7o)l & Ab7] SOX2, PAX6, OLIG2 2 NESTIN 7}

AfrolAl 27 FE AAE7 A ER AFHJGE A&
g

A7 % 729 769 AFfol A BE0], 5-AZA(5), CHIR99021(C), 3 2~F-#(F) 2
SB431542(S)& v}t 23 o = A8 A5, 5-AZA/E 2 RI(F5)S Al 9] g
2o Z3o] AfolNEE R AASVINER AZAL Foles d
AATE L}, o] 2ol A= A frotE et 2 A ST AE7E A
SEE= o) al, 5-AZA ©E(5) 2
5-AZA/CHIR99021/ ¥ 2~ 5 21 /SB431542(4Fs) S AR 3 7 $-ol| tk, A f-ol | 7}
YRR AAEVAER A3 E] A frol A 27 EASHA] Fes &

% 7 95) BohE 47HA B S wE ALg T
Aol Bt AR/ AR AFAE ST A0 T At

ES7|MEZR ABAIZ ) o)A, 71
Z] CHIR99021, . /~F-¢ L
5-AZA% B E BAdE 98-S st Ao s FAEA.

e
s
w2
ve}
=
S
o
S
o
uly
0
N

A AL 4 5:in vivool A 2] A3 H-3) 319l

5 A A E 7] A A (ciNSC)+= accutase & AF-8-6)o] #2831 PBSOl| & BA] Z T}
MAE7I M E(CEINSO)= T F 4= 913 CM-Dil (Molecular Probes) =
R 5 A A E 7] A E(cINSC)T= 37°C9] G2l A 154 &< CM-Dil=
Tk, 4°Coll A 104 & <F 15t o] A sttt CM-Dil® T4 ¥ # 5%

71 A E(cINSC)Z 1x10° Al E/ule] H 5= & PBSel| A A AT vl$-2 (4

5 5% ol A2 EFH O E v A7 L ¥ 0] A w2 (facial mask)E 53 2%
EFEE Folste] FAA A fr 5= AA S 7] A E(¢INSC)= 74 ]

W (stereotaxic) 74 %] 9} & E g} nfo] 1 2 3 X (micropump) (World Precision
Instruments, Sarasota, FL, USA)E A}-&3}o] dlntol] o] A AT}, %) %= 4
1.4mm, B & ZZvHbregma)°ll 4 2 mm, Z ©] 1.5 mmo]|t}. Z} v}$-2~ = #- 250n12]
£ 52 2ul PBSOA] 9F 2x10° Al 325 83190t} o] 2] & 539 & 5-38ta
Fuo T 2 I EAZ T

wa—lgﬂr

p—

O N> 2
T b~ o ot o2 X I

o

o4 H f-% AAZ7] A E(CINSC)E F43}7] 98] v}-$-22E 0.1M PBS (pH
74HE FHFA T L 0.IMPBSOI A 4 % PFARE HA AT 1 3 HE
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ZA~H A @) 3o 4% PFAC) HHA) @7 A &, 30% AR AR A
48 A 3t E ) kT = 35 23H= (OCT compound; Sakura Finetek, Tokyo,
Japan) 2 =9 3}aL, -70°Cel A §HA) B3 gk tf 5 A2 F-#] 2&X] (CM 3050, Leica,
Wetzlar, Germany) & AF-8-3Fo] A2 A7) & 39t} o] = ICCSF F-AFSH A==
st A H o2, 222 0.05% Triton X-100.2. 2 20% 59t

Awl o)A Z 2, v 5o 21 A o] AdE xhebelr] &l 5% NGSE

W Fabgict, 1, 22 & 4°Coll A 324 53t 5% NGSell A A7 3] A1 vl &<
ufeh 12} A 9 A w FB ). 228 A Lol A 1 AIZE B 23} (Alexa 488-
TE= Alexa 546-) 324] @A (1:1000)9f g7 vl ¥kt 312 DAPIE 10+ & ¢F
AR AL, ol H] A= ¥ 2 AW (Nikon)S AHE35He] A 5131t

o gl

582 AR AR EVIHEE vhg-229] Hof] 2918kl 45 3] in vivo &
st th ek B AS AU A NE SEAA A S A9 E Ve = Rolt)
8a A 8coll M Bzo), =¥ 5= 2174 & 714 £(CMDi; red):= 45+ F-oll &=
FAE FIolA ESHL A& Gt gk, 37FA] thai 4] 218 A2
9 (% 8a: Tujl; green), '8 o} 1L A 3 (X 8b: astrocyte (GFAP; green)),
3| AE 7] ol M 3£ (& 8c: oligodendrocyte (MBP; green)) = -3} ¢t 418 &<l et 4=
AT

o) Fal, 1 wol A A B e Wl olstel AR 1 AR A F S
in vivooll M 5= G2 Q1 A A SV M EeF Lk E35& UElE S & 5
AN

oo A o R FTH, o] Foh= V]mobe] G A= o] L= 4
Apolu} 54 548 WA EA B e 7 AAR) Aol A -
U= A ol & 4= A& Aot o] ¢} st o] el A Vw3
Ao &5 B Hell A oA A Q1 Aol -4 2] Alo] ol Al o=
olah okt k. o] WAz 7] AT A B OhE FE ok 55
AFslel olul g el 1ol a1 ok A o R E REEE RE Ny B
A H 7 29l Heel LehE = Ao g4 ofof gt}
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784
7873 1] 5-AZA(5-Azacytidine) S ¥ §131= B AI A M ¥ F5 AAZVAER L]
Aefed 242
%73 2] A 18kol] o)A,
A7 WA A EE s Fel AAE] AR, 24 =
[%d -3 3] A 18kol] o)A,
7] 24 E-& CHIR99021, Forskolin & SB4315425 &7} 8 ¥ 3}3)=

Aol AE

N o=,
%73 4] A&l oA,
A7 -5 A7 &7 A £33 SOX2, NESTIN 2 PAX6 A A4S
13 A] 7] 31, HMGA2, NESTIN 2 Ki67 tHol 2l & k&3] A] 7] | A 73 A 3E,
HOL WA E A E iz S AE7[oluwA 2 F31E 5= 9= 29, A E.
(B7@s5] AL WA A4 F o] = & e =,

[ % 6] A58kl 9)\01*1,

812 7] A5l 9)\01*1,

A7) TV EE (a) A7) 5-AZAE £33 A1 242 (b) CHIR99021,

T 2 SB4315428 E3ah= A2 2A = 2 (o) U Al E kg

M A 24 =o] 747} 7E &7 oﬂ %{1 e, = sl o] o FE o

Lozl gk sl o] &1 ulell '3 FEl R g FEl 3%l 7 E
7% 8] (@) ¥ 217 A2E 5-AZA% :%J’JO}% HjAJ ol A 7 A 14 &<t

 Fahis 9 A 2

(b) %471 (a) SACNA 1 FH v NEE 5-AZAE :%JDJO}X] ok 1=

Hl| 2] o) A -4} A (Sphere) 7} A = ) 7hA] vl k3= A E E 3=,

HI A Al 225 d3d fF R ANAS7HMEE XﬂJ—O}L WL

7873 9] A|gatol oA,
371 (@) ©A A AFE-E 3= vl A o]l CHIR99021, 37~ 71 4 SB4315425
F7 e 36 A<, W,

478101 A8l o)A,
71 (b) DA A ALEH = i A= AR E
i oF-8 v <] Q1 AR, HhH,

47 111 Al10del lojA,
71 44?1 ZF= bFGF(basic fibroblast growth factor), EGF(epidermal
growth factor) J3= o] 9] Z2E<1 A, W,

ke
et
Ot

1= =714 X



PCT/KR2017/005481

K

dl(Sphere)7} 3 A

A

20

PLO(Poly-L-Ornithin) 2} FN(Fibronectin)©]
Fol 7

0

T .

T

of 3loj A,
71 (a) F (b) ©@A
of 3loj A,
271 (b) ©A A A vl <k

1

[e]
1

[e}

q.

q.

A8
A8

|
|

F12

[e]
3+ 13

q.

WO 2017/204583
)

Q_—rL
Q_—rL

3|

A

(e}
€

[
[

T a a z A
ﬂ X J|7AO —_ ]Jm_rL ﬁo J|m_mu
K R B R - S X A
A RaL I e o+ o ~ o~ B
R CEW LW o N oy
- % B A o i S o %
. X —o M 1 o B W NS
L XL‘lﬂ/vAyA]rm X An e o) - A‘W,._
o oF o= X ~ ° ~ — M g ~IeT ~
. rea B SR Mo B o A
o W 63%%& %i%ém%7vug§ﬂ
= N Mw_g?mog mooﬂﬂoﬂmﬂ%zmﬂﬂomonﬂ
Lfﬂ PJ:.IaAHI Aﬂfiﬂﬂmﬁl,ﬂOﬂEiAﬂ
—— BK X Elﬂ -~ Elﬂ — X o =« o N wr Enﬂ =
z.L =r 0 0 X t o K X
o Nuﬂ%o_ux oF X, o = X dlko_uM
__ﬂm O# — ‘W,._ HT ;& ;& ol ,ﬂvﬁ 8 %o ol 3
o ~ Noop o W 2o 2y or N o=
BT 8731% = g% 7 = NT
M2 2SS Tapdeo oW 0 do Ty
oL R
N P mAuuNﬂE,W E,Wﬂgmommﬂﬂﬁ,ﬂ
e A E A E W EHRT w2 e
= © ! RO S 2 b
) WernTR TRHIPg LEHETO
BT Mz N TR g E X
e TN AT NS 2§
T .Nog@RH TR 82T gy Ry
oW STy Ty 2 & FEw Ty
e T N ITHUHT N UHT 2T 2 82 S2HT
P E AR ERAFR LR L BE G F R
TR T TR T g E ST oo X
TR FT AR HeR T R b T e
T InBos Im@Igelpwmdf ety
RRTRCHTERTHERETRTFELTRD W KT R
SR S & % 2
0 ®P 0 0 0 0
Inin - - - -
‘_Jﬁmo‘_wmo ‘_Jﬁmo ‘_Jﬁmo ‘_Jﬁmo ‘_Jﬁmo



PCT/KR2017/005481

WO 2017/204583

1/7

[5=1]

(1121 dEZB

d14

dl7

NESTIN

PAX6

GAPDH



WO 2017/204583 PCT/KR2017/005481

2/7
[5=4b]
" SOX2 ig PAX6 . SLCIA3
160

|
!
!
i
o i ¢
i i "R
1
i 10 0
1 5
0 0 AAAAAAAAAAAAA 0 [

IDFN_ dNSCattach cINSCNSpC  HEHNSC IDFN_ NSCatfach cNSCNSpC  HONSC HOFN_ cMSCaftach cNSCNSpC  HO-NSC

y CXCR4 " BRN2 : OLIG2
y 50 5
1: i !
: i 3
4 0 l
1 10 1
0 ANSCattach ciNSCNSC  H-NSC 0 N GNSC attach cINSC NSpC HO-NSC ! GNSC attach  cNSCNSpC HA-NSC
FSP1 COL1A2 a-SMA
1 1 14
1 1 12
18 18 0;
06 08
08
04 04 04
02 0 02

: IDFN__ aNSCattach cNSCNSpC  HONSC HOFN__NSCattach NSCNSpC  HO-NSC ! hORN stmch ciNEC”ﬁSnC H-NSC




WO 2017/204583 PCT/KR2017/005481
3/7

50

o

SOX2 PAXE Ki67



WO 2017/204583 PCT/KR2017/005481
4/7




WO 2017/204583 PCT/KR2017/005481
57

GFAP 04

aSMA

1000000

100000

10000

1000

100
10 l l

DM8O & 86 CF8 CFS QSS F86 4 Fe ¢INSC

waille.



PCT/KR2017/005481

WO 2017/204583

6/7

[5=7b]

BSOX2
OPAX6
Z0LIG2
ES
#COL1A2

oD O e Ly <
o e

|9A8| uoissaidxe auab aAljelay

[5=8b]




WO 2017/204583 PCT/KR2017/005481
717

[5=8c¢]




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2017/005481

A.  CLASSIFICATION OF SUBJECT MATTER

CIIN 5/8797(2018.01)i, CI2N 5/6793¢2610.01)i, CIIN 547

G(2016.61), COTH 19/12{2006.61)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
CIIN 5/0797, C12N 5/071; C12N 5/077;, C12N 5/079; C12Q 1/68; C40B 30/04; C12N 5/0793; COTH 19/12

Korean Utility models and applications {or Utility models: IPC as above
Fapanese Utility models and applications for Utility models: IPC as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: 5-AZA, 5-Azacytidine, non-neweonal cell, induced neuvral stew cell

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y MIRAKHORI, Fahimeh et al., "Brief Azacytidine Step Allows the Conversion of 1-2,4-6,8,10-13
Suspension Human Fibroblasts futo Newra! Progenitor-like Celis™, Cell Joumal,
[Electronic publishing] 08 April 2015, vol. 17, no. 1, pages 153-158
See page 154, left column. paragraph 2- right column, paragraph 1; abstract.
A 3,7,9.14-18
X KR 10-1357402 B1 (STEMLARB, INC. et al.) 07 February 2014 14-18
See claims 1 and 3; paragraphs [0037] and [0042]-{0043]; abstract.
Y 1-2,4-6,8,10-13
Y WO 2012-068170 A2 (LEE, Jau-Nan et al.} 24 May 2012 1,4-6
See claims 67 and 75-76.
A LI Xiang et al., "Smali-Molecule-Driven Direct Reprogramming of Mouse Fibroblasts mto 1-i8
Functional Neurons”, Cell Stem Cell, 06 August 2015, vol. 17, no. 2, pages 195-203
See abstract.
A KR 10-2013-0050040 A (GWANGIU INSTITUTE OF SCIENCE AN TECHNGLOGY) 1-18
15 May 2013
See claims 1, 4 and 6-7.

Further documents are listed in the continuation of Box C.

L]

E See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“B”  earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason {as specified)

“0”  document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

29 SEPTEMBER 2017 (29.09.2017)

Date of mailing of the international search report

29 SEPTEMBER 2617 (29.09.2617)

Name and mailing address of the ISA/KR

Kereas Intellectual Property Office

Govermnent Complex-Dacjecr, 189 Secnsa-ro, Daejeon 302-701,
Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.
PCT/RKR2017/005481

Box Ne. I Ohservations where certain claims were found unsearchable (Continuation of item 2 of first sheet}

1 X

0

s [

This international search report has not been established in respect of certain claims under Article 17(2)a) for the following reasons:

Claims Nos.: 19
because they relate to subject matter not required to be searched by this Authority, namely:

Claim 19 pertains to 3 method for treatment of the human body, and thus pertains to subject matter on which the
International Searching Anthority is not required to carry out an international search under the provisions of PCT Article 17
(2xa)(i) and PCT Rule 39.1(1v).

Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specificaily:

Claims Nos.:
because they are dependent claims and are not drafted 1n accordance with the second and third sentences of Rule 6.4(a).

Box No. [lf  Observations where usity of invention is {acking (Countinuation of item 3 of first sheet}

his International Searching Authority found nmltiple inventions in this international application, as follows:

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

=y

As only some of the required additional search fees were timely paid by the applicant, this international search report covers

-

only those claims for which fees were paid, specifically claims Nos.:

No required additional search fees were timely paid by the appheant. Consequently, this intemational search report is
restricted to the invention first mentioned in the claims; it is covered by clairns Nos.:

Remark on Protest En:] The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.
ij The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

E No protest accompanied the payment of additional search fees.

Form PCT

/ISA/210 (continuation of first sheet (2)) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/RR2017/605481

Patent document
cited in search report

Publication
date

Patent famuly
member

Publication
date

KR 10-1357402 BT

WO 2012-068170 AZ

KR 10-2013-0050040

i

07/02/2014

24/05/2012

KR 10-2013-0085767 A

Al 2011-328002 A1
Al 2011-328002 BZ
AL} 2017-200440 A1
CA 2818254 A7

CN 103561751 A

EP 2640405 A2

EF 2640408 A4

P 2014-503194 A
US 2012-0135878 A7
Us 20170158014 A7
Us 9574173 B2

WO 2012-068170 A3

KR 1 1oL ! [
WO 2013-068862 Al

30/07/2013

30/05/2013
23/02/2017
06/02/2017

&

3 -
N

[
.

L ek ke

5 IS O

N
S
[l
\"I
NI
)
ro

RRONG
PY DI N

W
oo
ISR
LSS
S D
NN

[N R

)
0o D
[eX)

R R

N
\“ m
oo
RS
S

>

™y -

3

26/07/201

18/05/2015
16/05/2013

Form PCT/ISA/210 (patent family annex) (January 2015)




FAZIN =
TAZANE LA PCT/KR2017/005481

A e o] &8t 7| E R F(FA S EFAPC))

C12N 5/0797(2010.01)i, C12N 5/0793(2010.01)i, C12N 5/079(2010.01)i, CO7H 19/12(2006.01)i

B. ZFALE Eof

b A 2 EAEA S EHE /1A)
C12N 5/0797; C12N 5/071; C12N 5/077; CI2N 5/079; C12Q 1/68; C40B 30/04; CI2N 5/0793; CO7H 19/12

FAbE 7] G iobo] Sk H 2% o9 o]
FHGEABNTR Y AU TR AR H T A TRC
ARERAZNckTR Y ARFALENG TR 2Abd HaEAee] A4 TRC

A AL o] & At do]Eju] o] (e o] Bl ul o] 2] W H A Aoy sl H5)
eKOMPASS( 531 Wl5- AAAI2") & 7|9/ =:5-A7A, 5

c. #FEH
7hel el 8RR Y AA PG FekE A9 /1A Al 37Y
Y MIRAKHORI, FAHIMEH 5, ‘Brief azacytidine step allows the 1-2,4-6,8,10-13
conversion of suspension human fibroblasts into neural
progenitor—like cells’ , Cell Journal, [ZAF&71] 2015.04.08,
174, 1%, dle]#] 153-158
dolAl 154, &5 AY, @t 2 - £5 Ay, @9 1L 25 A=,
A 3,7,9,14-18
X KR 10-1357402 Bl (54 3)A} =¥ &) 2014.02.07 14-18
A7 1 % 30 = [0037] B [0042]-[0043]; &.oF .
Y 1-2,4-6,8,10-13
Y WO 2012-068170 A2 (LEE, JAU-NAN %) 2012.05.24 1,4-6
A7 67 L 7576 A=,
A LI, XIANG 5, ‘Small-Molecule-Driven Direct Reprogramming of 1-18
Mouse Fibroblasts into Functional Neurons’ , Cell Stem Cell,
2015.08.06, 179, 25, #Ho|X| 195-203
22 2z,
A KR 10-2013-0050040 A (FFz}st7]&9) 2013.05.15 1-18
A7 1, 4 4 67 F=.
F7F g C(AH) e 71AFH o] slsH X dls s8]0 Ba B2 Az
dgd T3 52 - - .
T e S e T EAEAY w909 o 9 FUOE FA 4FeAA
“A” 53] #e] §le AR Rels 9 Ed VTS Ayt £ %‘42111 b o] 727} B A o] 2L o]5] 5] 95 988
=4
S SRE AR TR P EARERAT e cua v g w9 99 29 shpwen 279 wne 0
e EEE e e 74 mE Qe g ow i}
LA A gES AV E R R dEJAEEEY IAY L, oo e oy - - -
L L e e e o sl e e Y SRS AL G 2 A9 2 s o) 99 e 52
st A2 122G B A AP e A g Ara L
“O7 FF A, A, AA EE vl S dF e Qs £ SRl gl Aow £t

PSR o] Fo FAEA oY ZAEAY ol del FAE £ ‘&7 AR ASSAEA Seh Fd
R ERE P FAEA LI B
2017 099 299 (29.09.2017) 20171 09¢¥ 29¢ (29.09.2017)
ISA/KR® 97 @ S 4 BRED :
= 59]% ‘
) 353
2 W5 182-42-481-8578 ASPAT +82-42-481-8150

221 PCT/ISA/210 (- 91 A A1) 2015 1€



SAZD

Z=
oA Z AR 3 A PCT/KR2017/005481

A271AE LR ATIFE T F Y= A4 AR AA £419 29 A%

PCT A7) 0] 7400 W B8 7} -& o) & Q3 A pabe] dlahe] L %A 2Ah0 5147} A E2) b ek gl % 1),

1. Z] A7 19
o] A et B 7ldo] Al ot gl =

A3 195 Alge]l X gHio] #3 ZAo)m & PCT AJ17%(2)(a)(i) B F& 39.1(iv)e] 7 o8t =A
A7 o] mA| Z AL 91‘%7} = ddel gy

2. =] :rle—
LS55 we gan 2298 792+ 212 9ms 2799 208 504 oloh FAEae] 29 Begy
o pAA e R,

3. |:| A

o] Ao &L PCTHA 6.4@)2) T Wl 2L A WA g o] 74 upel 24w e] 9] ek}

A7 4G Ee] gdgo] dog -9 AR AA 849 39 AL

B AZA D BT AE L] v} o] vl o] glrka Fiiv)

2 ] 5752 drs a7 4as B8 20758 A7 2 S S lglens 2 )de F5Fa g g

ek ohak gt

3. =<1l
[z

) ol gt Wk £ A ZA R A s AT ele] g Al

+ [ zaq |
ke ot s

SEREE EA0] ol 414 W o] M AR WE TS 795k BA b ol dH e
A [ 208 043 # Soh b wpai o A2} n a4 2
RN ERERERENEPENEY
[]ﬂ4ﬁ3Mﬂ%ﬂ¢¢ﬁﬂﬂ 991

u:[>
L
e

A1 21 PCT/ISA/210 (B A A €21 9] AZ(2)) 20154 1€



Z A 2 A
e

FAZLANL
PCT/KR2017/005481

A 2 1 54 0] A

Jed 53l

2
olo
Jn
id
4
re

of
=5
e,

KR 10-1357402 Bl

WO 2012-068170 A2

KR 10-2013-0050040 A

2014/02/07

2012/05/24

2013/05/15

KR 10-2013-0085767 A

AU 2011-329002 Al
AU 2011-329002 B2
AU 2017-200440 Al
CA 2818234 Al

CN 103561751 A

EP 2640403 A2

EP 2640403 A4

JP 2014-505194 A
US 2012-0135878 Al
US 2017-0159014 Al
US 9574173 B2

WO 2012-068170 A3

KR 10-1521214 Bl
WO 2013-069962 Al

2013/07/30

2013/05/30
2017/02/23
2017/02/09
2012/05/24
2014/02/05
2013/09/25
2014/04/23
2014/02/13
2012/05/31
2017/06/08
2017/02/21
2012/07/26

2015/05/18
2013/05/16

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report
	Page 33 - wo-search-report
	Page 34 - wo-search-report
	Page 35 - wo-search-report

