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(1) OCT4 (Octamer-binding transcription factor 4) T¥8  LHX3 (LIM homeobox 3) %+#8=  ISL1 (ISL LIM

homeobox 1) @2 NKX6.1 (NK6 homeobox 1) W&  NGN2 (neurogenin 2) ©¥z 2 SO0X11 (SRY-box 11) &
WAR o]Fojz FoRREH MYd 1% oo wulA;

=
=
(2) 47 @ds st ksl 9

2 o]FojA FogRE Ay 1F o|AS ¥3el=, AAEENEH &5 w9 (motor neuron) O.2 2 A wAFE
3 =8 2A4E

AT 2

A1 oA, 7] 2H4ES

0CT4 &, 7] @ds sigehs s, ® 47 At =ede WE R ool LomRE AE

H 1Fo)d; R

LHX3, ISL1, NKX6.1, NGN2 % SOX11Z o]Fojz o ZHE Aed 1
A, W 7] BRI 2GR HE R ol FozyE A

S ¥3et= AAEREEH % e (motor neuron) S 29 AHWAES} FE8& FAE.

A3 3

AT 19 lolA, A7) AAMEE AGolAlE (fibroblast), AHAE, ZHAE, AFAFE, AL 224

2, BEAE, FARIAE, ARA FEF AME, JEAE, wWEAAE, GAXE, BAE, FIAE, ddu

A2 (astrocyte) AAE, 2F ZV|AE, 2R VM, A S7HE 9 FHY S7|AER o] Foxl
oA AdEs= 15 ol AL 5AeR s, AXERREH &F rd(motor neuron)o.29] A4 w b3}

% #

g 24E.

T4
BT 1ol doA, 7] dHE Eetavs ¥y, 3ze= dy | dloly s WE | dEutelels WY, HER
vlo]#] ~(Retrovirus) ¥, HIV(Human immunodeficiency virus) =¥, MLV(Murineleukemia virus)=¥,
ASLV(Avian sarcoma/leukosis) WE], SNV(Spleen necrosis virus)® ¥, RSV(Rous sarcoma virus)® ¥,
MMTV(Mouse mammary tumor virus) WE, o}dx=rlo]e]2(Adenovirus) WE, ojdlx 3I&A Hlolg 2~
(Adenoassociatedvirus) ¥E, dafx~ AZAx~ dvlo]z A~ (Herpes simplex virus) HE 2 omzw
(episomal) HWE|Z o]Fojzl FoA MEE 1F oo WEH AL EHOR 3=, AMERZREH 5 wd

[e}
(motor neuron)®. 29 AAWA}E3Z} FE8& FAE,
A7 5
(1) OCT4 (Octamer-binding transcription factor 4) w¥=  LHX3 (LIM homeobox 3) @w¥l=z ISL1 (ISL LIM

homeobox 1) ©¥l&  NKX6.1 (NK6 homeobox 1) ©¥l&  NGN2 (neurogenin 2) @& 2 SO0X11 (SRY-box 11) ©&
A2 o] R o ZHE AduE 1% o]t dwHd;

(2) A7) eAe agets AR
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(3) 7] AEAT =g W
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S dstH = HA

o FAFe (1) 0CT4 (Octamer-binding transcription factor 4) @& LHX3 (LIM homeobox 3) ¥z ISL1
(ISL LIM homeobox 1) T  NKX6.1 (NK6 homeobox 1) ©#}&  NGN2 (neurogenin 2) @ 2 SOX11 (SRY-
box 11) widE o]fojxl FomAE Aes 13 o4 wud; (2) 47 @uide Fdshs diakia 2
(3) 7] AEAZE m9ld WE; 2 ool woniy HYH 1F oS e, AMEEZTE &F

h Tl
# (motor neuron) .29 AAWAES FE8& FAE B3+ Aot}

otE %AES (1) 0CT4 (Octamer-binding transcription factor 4) Tz [HX3 (LIM homeobox 3) wrulz
ISL1 (ISL LIM homeobox 1) ¥r¥1& NKX6.1 (NK6 homeobox 1) ©r¥&  NGN2 (neurogenin 2) ¥¥lz = SOX11
(SRY-box 11) ©¥lA & o]Fojx Fo2HE ABE 13 oo dwld; (2) 7] éidS IYsts A EA}
2 (3) A7) AR =Yd WY, 2 o]FoR FogKE Aud 1
= =
[e}

2 3
WAE Egehs, AMLE SEFACE AHWARESE PPl B Solth,

o\
-9,

%)
o

A% m 4147

rr
f
J

& kS (1) 0CT4 (Octamer-binding transcription factor 4) w¥2a  LHX3 (LIM homeobox 3) wruh=

ISL1 (ISL LIM homeobox 1) ¥¥1:& NKX6.1 (NK6 homeobox 1) ©r¥&  NGN2 (neurogenin 2) ©¥lz =2 SOX11
(SRY-box 11) ©@¥lA @ o]Foj FoZHE ABH 1% o]ite] dilAs A= ikl 2 (2) 7] ik
A7 2E HEHZE o] R To2RE AYE 1% oS AAXd =UAA AHuAEs fFEE &5
Aol #3+ Aolt},

o2 e FAHuAES A FEE SEFTHS fFaAdREeR FosteE AAA 2de 2 &4 o Be A
28 ot 2A4E D MEA=A #3F Aot

T & 2 APuaEs 8 e wds Fadwoz ¥3sE A Ad 2 &4 O e A8
B ~3Ed8 ZAEY B3 Aot}

T O e AAA A3 2 &3 Agg oFzd AFE 3% 3D LAY AR LA FAE #3I Ao,

HA 9] s E T

A7) 24L& Ay 9o, 4 A& (1) 0CT4 (Octamer-binding transcription factor 4) A LHX3
(LIM homeobox 3) ¥ ISL1 (ISL LIM homeobox 1) ¥ NKX6.1 (NK6 homeobox 1) T3z~ NGN2
(neurogenin 2) ©& = SOX11 (SRY-box 11) @A = o]Fojx FoRRE My 15 o]ite] vl (2)
A7) dildS sIgete dakEA WO (3) AV dAEAE EYE 9 2 oo]Fojxl woRFE HddYH 1F
ol ¥, AAERZEE &% Fd(notor neuron) &2 ARWAEE} FE& RS AT}

o2 YA (1) 0CT4 (Octamer-binding transcription factor 4) T2 LHX3 (LIM homeobox 3) &¥iz,

ISL1 (ISL LIM homeobox 1) ¥+ NKX6.1 (NK6 homeobox 1) ¥ NGN2 (neurogenin 2) @z = SOX11
(SRY-box 11) ©MAZ o]FojZ FOoZHE MelE 135 ol wuld; (2) A7) dwldS 3gst= iHix),
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9 (3) A7) SaEAl BYE WE; 2 olwold ZomiE MuW 15 o4 e 2AES AM ol
A% EE AYAYE BAE T3, ANLE $EFdoR AYuarsshs e AT

& dAES (1) 0CT4 (Octamer-binding transcription factor 4) Tz [HX3 (LIM homeobox 3) hulz
ISL1 (ISL LIM homeobox 1) ¥r¥1:&  NKX6.1 (NK6 homeobox 1) ©r¥¥&  NGN2 (neurogenin 2) ¥z 2 SOX11
H

(SRY-box 11) @A o] ol Fomye Aud 13 olde wMde agshs SWTA4: L (2) 7] A
B4t EQE MER olFoldl TozRy AHE 1F o4 AMT EYNA APuAEs =Y $E
ae Az

te Pe ARWARS A FEE SERAS FRYROR TPSE A4 AF 2 £ oY mE A
2§ o 24E % ATARAE ATHE Aol

EgE 9 APuArs FEE SRS FRAROE E¥shs A3 A8 L £49 O £ A=
oFg ~FYE £HEL ATH

EoE e A 48 D &% AEE AT AFL 9% D =AY ALY 24ES AFe0

!

el ASE fFiedhe 8-S weth(Kim, J. et al, Neurobiol. 22, 778-784, 2012). °]i= f=W

A3 (Induced Pluripotent Stem Cells, iPSCs)® g]Z 219 dlaL o]S AjE3slsle] EA sl A

oF 3= Tl Ve 2, FEUTES/IAZGAE AXA Zi bR HHse AERe AsS

ol ztelE ZHAH, dA| A PuaEste AW EAY I Ao A Fo o] &d TS 18w 3l
()

A8 2 QP Tl 82 F de VleE dEA Ao

El

o A A AFE = APuAES} g ZAEL 0CT4 (Octamer-binding transcription factor 4) ©¥A

LHX3 (LIM homeobox 3) w#§&  ISL1 (ISL LIM homeobox 1) ©=& NKX6.1 (NK6 homeobox 1) ¥ NGN2

(neurogenin 2) ©¥z T SOX11 (SRY-box 11) @A R o]Fojx o 2HE MEw 1F ot dud; (2)

27 dmd date AEA 2 (3) A7 AR EYE WE; 2 olFolxl FoRFH dYd 1F
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] 24858 0CT4 (Octamer-binding transcription factor 4) w2 LHX3 (LIM homeobox 3) &
wlg - ISL1 (ISL LIM homeobox 1) ©F®l&  NKX6.1 (NK6 homeobox 1) ¥+l NGN2 (neurogenin 2) wuizd o
SOX11 (SRY-box 11) ¥ E& FIH3st= bExtes 7] d8de 3gsie dqEAE xddstes 0014
(Octamer-binding transcription factor 4) W&  LHX3 (LIM homeobox 3) w¥lz ISL1 (ISL LIM homeobox
1) k¥ NKX6.1 (NK6 homeobox 1) ¥F¥Ha  NGN2 (neurogenin 2) wr¥id 2 SOX11 (SRY-box 11) @S =

AEAE XS 5 o, dF EW Y] 2B 0CT4, LHX3, ISL1, NKX6.1, NGN2 HEi&= S0X11&
23 4 9lar, 0CT4 % LHX3; OCT4 ® ISL1; OCT4 % NKX6.1; OCT4 9 NGN2; OCT4 % SOX11; OCT4, LHX3
2 ISL1; OCT4, LHX3 2 NKX6.1; OCT4, LHX3, = NGN2; OCT4, LHX3, % SOX11¢] %=&S 3 4 v},

o 9FAo] OCT4 (Octamer-binding transcription factor 4) w2 [HX3 (LIM homeobox 3) ©¥=a ISL1
(ISL LIM homeobox 1) ¥l NKX6.1 (NK6 homeobox 1) ¥l NGN2 (neurogenin 2) ¥z Bl SOX11 (SRY-
box 11) ©¥AS I3l dAEAE 7] dfdS 3dste dEAE 283E 0CT4 (Octamer-binding
transcription factor 4) @2 LHX3 (LIM homeobox 3) ¥z ISL1 (ISL LIM homeobox 1) ¥+¥4  NKX6.1
(NK6 homeobox 1) Tl - NGN2 (neurogenin 2) @z @ SOX11 (SRY-box 11) @il @& wast= WEd A
H AR AREE A

LT R = e i Rl g |

= Ag7bssl 948 B4
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jine
il
e
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AL =

B odgo] W s T2RY, eHyoly, MARE, $EA3E, Zotuds Alad, A T 2Bd 2 8
2 Qo= v A3l = BHE %t 25 Md e gy AEE ¥skeb EFo) upg v AlxE
ATk, WHe TR REE 7Y v FEAY 5 Ao =3, ddE¥EHE WHE Fa3te S5 AxE AY
317 1% Mg ntAE xdsta, BA Jhsek dEWER A A V19SS 2EsTE. HE = A7 5A5HA
U = DNAo 32 4 Qo

TAAQA A E 0CT4 (Octamer-binding transcription factor 4) @z LHX3 (LIM homeobox 3) ¥4,
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ISL1 (ISL LIM homeobox 1) ©¥& NKX6.1 (NK6 homeobox 1) T NGN2 (neurogenin 2) ¥z = SOX11
(SRY-box 11) ©9AE FIHste= IiEAE 7] didS 3dgstes IHEAE XF3= 0CT4 (Octamer-
binding transcription factor 4) ¥z LHX3 (LIM homeobox 3) ©¥=z ISL1 (ISL LIM homeobox 1)
ol NKX6.1 (NK6 homeobox 1) W Z | NGN2 (neurogenin 2) ©¥} @ SOX11 (SRY-box 11) AR o]
WO REE MY 1F oo uMAS IYdts AHEA e A7 dAEEAT E9E HEE A A Zol

=

[¢)

st eFrriore] ARwARNE FAstdth,

o _7]\_/\4%

Cal-s
o

-

22 Elass! 2] P23 A5 e AARIAE WHE Fste] 59T S dE

|, g ol A ARE-3 WEl= gy Eehane Wy, Zz=us WE | blolg{s WE] | dlEblolg 2~
Wy, YE=Zulo]lgi~(Retrovirus) HE, HIV(Human immunodeficiency virus) 9 ¥, MLV(Murineleukemia
virus)®E, ASLV(Avian sarcoma/leukosis) 9 E|, SNV(Spleen necrosis virus)® ¥, RSV(Rous sarcoma viru
s)HE], MMTV(Mouse mammary tumor virus) 9 E], oft]=u}o]2]2(Adenovirus) HE, otz =l wlo]e]x
(Adenoassociatedvirus) WE, d2FA AZHAA ulolg) A(Herpes simplex virus) HE 2 ozzxw
(episomal) WEZ o]Fo|z] oA HEE 1F o)< WHY + Uk,

A=)

fin)
S
g

o okabe] OCT4 (Octamer-binding transcription factor 4) ¥z LHX3 (LIM homeobox 3) ¥z ISL1

(ISL LIM homeobox 1) w12 NKX6.1 (NK6 homeobox 1) w912 NGN2 (neurogenin 2) w2 2 SOX11 (SRY-
box 11) ©AS I3l AEAE 7] dfdS 3dste AEAE X83sE 0CT4 (Octamer-binding
transcription factor 4) @2 LHX3 (LIM homeobox 3) &2 ISL1 (ISL LIM homeobox 1) ¥+¥8d  NKX6.1
(NK6 homeobox 1) @1 NGN2 (neurogenin 2) @z 2 SO0X11 (SRY-box 11) ©@Wld- o]o] Gulds I3}
= WA e AV AHEAE =9iE WEe FeHE A" 4 vk, 7] T4 (Octamer-binding
transcription factor 4) w2 LHX3 (LIM homeobox 3) &2 ISL1 (ISL LIM homeobox 1) ¥ NKX6.1
(NK6 homeobox 1) Tl NGN2 (neurogenin 2) T 2 SOX11 (SRY-box 11) @& I3t AR+
A7) dwdS IgsteE dAERE £ 0CT4 (Octamer-binding transcription factor 4) @2 LHX3
(LIM homeobox 3) ¥#8& ~ ISL1 (ISL LIM homeobox 1) w#§&  NKX6.1 (NK6 homeobox 1) ©r#la — NGN2
(neurogenin 2) @@ = S0X11 (SRY-box 11) @& <17k & <&, A, A4, JE, I, 7/ 59 X7
5 Fe BE OCT4 (Octamer-binding transcription factor 4) ©¥2 LHX3 (LIM homeobox 3) wrul=A
ISL1 (ISL LIM homeobox 1) ©®¥& NKX6.1 (NK6 homeobox 1) ©#&  NGN2 (neurogenin 2) @i = SOX11
(SRY-box 11) @WdE Fste diExeE A7) dids F9stes AHEAE 2338k 0CT4 (Octamer-
binding transcription factor 4) &  LHX3 (LIM homeobox 3) ¥+#&  ISL1 (ISL LIM homeobox 1)
kA NKX6.1 (NK6 homeobox 1) ¥+ NGN2 (neurogenin 2) w3 = SOX11 (SRY-box 11) wrd-S ¥3}
Sk = oorh, w3, B o] AR 7153 0CT4 (Octamer-binding transcription factor 4) w2 LHX3 (LIM
homeobox 3) wa&  ISL1 (ISL LIM homeobox 1) ©Ful&  NEKX6.1 (NK6 homeobox 1) TF#1&  NGN2 (neurogenin
2) @l g S0X11 (SRY-box 11) @¥idS 3Qste ik xte A7) dwlds 3dstes AHEAE Z8ste
OCT4 (Octamer-binding transcription factor 4) ©¥&  LHX3 (LIM homeobox 3) w@& ISL1 (ISL LIM
homeobox 1) ¥l NKX6.1 (NK6 homeobox 1) T2 NGN2 (neurogenin 2) ©r¥za 2 SOX11 (SRY-box 11) &
Wae o]5o oY (wild type)e ot MES zheE wuiA¥Tr olyEl 0CT4  (Octamer-binding
transcription factor 4) @2 LHX3 (LIM homeobox 3) ¥z ISL1 (ISL LIM homeobox 1) ¥+¥4 NKX6.1
(NK6 homeobox 1) Tl NGN2 (neurogenin 2) Tz 9 SOX11 (SRY-box 11) @& IY 3t AR+
A7) dwdS Igsts IAHERE £ 0CT4 (Octamer-binding transcription factor 4) W2 LHX3
(LIM homeobox 3) w#& ~ ISL1 (ISL LIM homeobox 1) wu§Z  NKX6.1 (NK6 homeobox 1) ©H#l& — NGN2
(neurogenin 2) ©¥d 2 SOX11 (SRY-box 11) T AR o]Foxl F o 2RE HHHE 135 o] vzl wo]
A (A, ZF S8 o} (subtype) E)E X = Ut}

O0CT4 (Octamer-binding transcription factor 4) ¥ LHX3 (LIM homeobox 3) W& ISL1 (ISL LIM
homeobox 1) T NKX6.1 (NK6 homeobox 1) ¥, NGN2 (neurogenin 2) ¥l 9 SOX11 (SRY-box 11)
Was ZIYshe AEAe Ay dEs mdste ddEARE EFSE 0CT4 (Octamer-binding
transcription factor 4) @2 LHX3 (LIM homeobox 3) ©¥¥&  ISL1 (ISL LIM homeobox 1) & NKX6.1
(NK6 homeobox 1) ¥, NGN2 (neurogenin 2) ¥ 81 SOX11 (SRY-box 11) o] wolagh 0CT4
(Octamer-binding transcription factor 4) @2 LHX3 (LIM homeobox 3) ¥4, ISL1 (ISL LIM homeobox
1) @& NKX6.1 (NK6 homeobox 1) @& NGN2 (neurogenin 2) @& 2 SOX11 (SRY-box 11) @A & =
Gt AEAE A7 did s 3dste AEAE EE8s= 0CT4 (Octamer-binding transcription factor
4) ez LHX3 (LIM homeobox 3) w¥lz  ISL1 (ISL LIM homeobox 1) ©21&  NKX6.1 (NK6 homeobox 1) gl

_7_
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4 wab MG Bt o] e ol
ANE A, A, vMRAE B 2dE @ w olEe 236l dste] WA olulwit A Fold A4
2 7PEA A (vild-type) WHAS] 1] AREH V%52 FA5E BNAS g, 47] MelAE I
A v FAS AR 242 Yehs 754
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%}7] OCT4 (Octamer-binding transcription factor 4) Tz LHX3 (LIM homeobox 3) w¥§& ISL1 (ISL LIM
homeobox 1) T8l NKX6.1 (NK6 homeobox 1) THulzl | NGN2 (neurogenin 2) Tz 31 SOX11 (SRY-box 11) ©
wAs ZPste WEAE AVl duds 3dste dibEAE x9Sk 0CT4 (Octamer-binding
transcription factor 4) @2 LHX3 (LIM homeobox 3) ©¥1z  ISL1 (ISL LIM homeobox 1) ¥z NKX6.1
(NK6 homeobox 1) T NGN2 (neurogenin 2) T8 2 SOX11 (SRY-box 11) @ H& o]o] WHolA= A
Aox EHAAY, AzFH == o2 A FF (non-naturally occurring) A 4 4 U},

wal, A7) 0CT4 (Octamer-binding transcription factor 4) ¥z LHX3 (LIM homeobox 3) w4z ISL1
(ISL LIM homeobox 1) ¥l NKX6.1 (NK6 homeobox 1) w¥l&  NGN2 (neurogenin 2) ¥z Bl SOX11 (SRY-
box 11) ¥ AS I3l AEAE 7] dfdS 3dste dEAE X83sE 0CT4 (Octamer-binding
transcription factor 4) @2 LHX3 (LIM homeobox 3) &2 ISL1 (ISL LIM homeobox 1) ¥+¥d  NKX6.1
(NK6 homeobox 1) ©¥1zl NGN2 (neurogenin 2) ©@¥lz B SOX11 (SRY-box 11) ©@ulzaS I3+ kS ofA)
Y Ee Ve viep 22 WeolA ele ] diAS IYsE AVIAERA, sk ool AVvF A&, 4
A, Y EE olE =Fd o ®eld & glon, HAAdA EIEHAY 3EH FgHS o] &ste] Az
T vk, A7) 0CT4 (Octamer-binding transcription factor 4) ¥+¥d  LHX3 (LIM homeobox 3) ¥+#&  ISL1
(ISL LIM homeobox 1) ¥l NKX6.1 (NK6 homeobox 1) w¥l&  NGN2 (neurogenin 2) ¥z Bl SOX11 (SRY-
box 11) ©AS I3l AEAE 7] dfdS 3dste dEAE 283 0CT4 (Octamer-binding
transcription factor 4) ¥ LHX3 (LIM homeobox 3) &¥¥2 ISL1 (ISL LIM homeobox 1) ¥ NKX6.1
(NK6 homeobox 1) ©¥l  NGN2 (neurogenin 2) T 2 SOX11 (SRY-box 11) @& IY3t= AVINES
Zhe Wake o) e olFAY F len, DNA #AH(Al%E, cDNA) HE RNA (mRNA) B4+ = Qdt).
TAAQ dAA ool @Eblo]H =8 F3 (T4 E& 0CT4 2 LHX39] 2wz
3 of =Yt 7] AAE ol HWHAIA MAMEE &5
7ol Reverse transcription PCRS ~33fe] 2
AfrotEsts e E57d A7 ffe® Sewdel Yehde A

go] "AAE"E, AAAEZE AT RE AEE YUt Ad F dem, gAad, QI &, &, =HA,
A, e, 9%, Ml 59 TR 52 fUle A e 2ElE Y 5 v 13 B odge] A5 AAEE
FerdoR AYuzar B3t 28 ¢ de=dl, A7 AMES AAFokME (fibroblast), AIAME, ZSAH X,
NAAE, BEAE, RIAXE, BEAE, AT, A¥dA FE AME, AHGAE, wGAE, GA
Z, BAE, FUAE, AYduAE(astrocyte) SAAE, AF SVAE, 2R S7AE, Add S74AE 2
=4 T R, oo AFEA gFerh. Rk, 2 dwe

ZANER ool wolA AEEHE 1% o]l
1 =

T = R
W o Bol, U Py ME ARWARIE Tl AMTZNE FED SFRAL A0 5 Aok,

d FA oAM= A7 AFuAEE HE AMNEE A A diEe @A, 7] siFdt AlAEel 0CT4
(Octamer-binding transcription factor 4) w2 LHX3 (LIM homeobox 3) w2 1ISL1 (ISL LIM homeobox
1) 9, NKX6.1 (NK6 homeobox 1) ©H#1&, NGN2 (neurogenin 2) w¥Z& 2 SOX11 (SRY-box 11) @S =
Yol At A7 @A s mgcles dAHEAE X9l 0CT4 (Octamer—-binding transcription factor
4) @z LHX3 (LIM homeobox 3) w7, ISL1 (ISL LIM homeobox 1) w91, NKX6.1 (NK6 homeobox 1) ¥
A, NGN2 (neurogenin 2) w¥l@ = SOX11 (SRY-box 11) @ HAAE st WHE JFA0d
(transfection) Al7]= ©A, 2 7] #Zad AAEE AHuAE3E FEd F Ao wFzddA wjdst=
GAE 2T F drd. w9k Y] A uaEst ol 0CT4 (Octamer-binding transcription factor 4)
kAl LHX3 (LIM homeobox 3) ©+¥8&  ISL1 (ISL LIM homeobox 1) ©¥# NKX6.1 (NK6 homeobox 1) wH¥id



[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]
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NGN2 (neurogenin 2) ©@¥ld 2 SOX11 (SRY-box 11) TS I3l AiExte A7) @ids Idshe 9
AHEALE E§3= 0CT4 (Octamer-binding transcription factor 4) @2 LHX3 (LIM homeobox 3) Tl
ISL1 (ISL LIM homeobox 1) ¥ Z NKX6.1 (NK6 homeobox 1) T Z, NGN2 (neurogenin 2) Tz 3 SOX11
(SRY-box 11) ¥ A {FHAE AAMxEe] FARHA I SAE F7HeE o 2388 + Q.

= &

4

[e}
s o iy o | U=
dolA = Z2EY A o] E(protamine sulphate)E& -8l MIAE AFE3IGloY, o]d Agts &= 32 ofY

W FEaL Fall okell A Al thake] 23 w3t

A7) AR Fad ZAES AAXe =t dAE F8te, 0CT4 (Octamer-binding transcription
factor 4), LHX3 (LIM homeobox 3), ISL1 (ISL LIM homeobox 1), NKX6.1 (NK6 homeobox 1), NGN2 (neurogenin
2) 2 SO0X11 (SRY-box 11) 59 ZHuaEsIAAES] o]k W& (Ectopic expression)S =% 4 Slt}.
oA/ WHolF, oWl FAAE Ay LEstE ZH oY AE ol TEste= A, e 4 HdEste A7
o2 A7lel Hdste AE ouidtt. 2 o] e mEw AMEERE o] adoR Axd F

ATt

g P A AMAE B D 2AAE 93t frE EEwde 28 AX fFHY uAE BHIH] oA
L2A FewHAA TdE= vAY YEUE AS o= st d A AHuAEs FEE 5
THE F5317] Yske] 0CT4 (Octamer-binding transcription factor 4) w2 LHX3 (LIM homeobox 3) ¥4

o
A, ISL1 (ISL LIM homeobox 1) ¥+ = NKX6.1 (NK6 homeobox 1) w¥H&, NGN2 (neurogenin 2) ¥z =
SOX11 (SRY-box 11) ¥WAE& IH3st= itixte 7] d8de 3gsie dEAE Eddstes 0014
(Octamer-binding transcription factor 4) W&  LHX3 (LIM homeobox 3) w¥lz& ISL1 (ISL LIM homeobox
1) k¥ NKX6.1 (NK6 homeobox 1) ¥H¥Ha | NGN2 (neurogenin 2) wr¥id 2 SOX11 (SRY-box 11) @S ¥
el ZAES 83t ARuAE}E G5 5 9rl. 0CT4 (Octamer-binding transcription factor 4)
chald | LHX3 (LIM homeobox 3) ¥z ISL1 (ISL LIM homeobox 1) ¥  NKX6.1 (NK6 homeobox 1) ©H#a
NGN2 (neurogenin 2) w2 2 SO0X11 (SRY-box 11) ©¥A S IH3l= dARAE 7] @dlASs 393 9
AHEAFE E3HE= OCT4 (Octamer-binding transcription factor 4) ©+¥& | LHX3 (LIM homeobox 3) =
ISL1 (ISL LIM homeobox 1) ©#& NKX6.1 (NK6 homeobox 1) @&, NGN2 (neurogenin 2) @i = SOX11
(SRY-box 11) @ AL I3l A e 7] gy 24 vHE 288 24 s 7de=

olgtA ). wek FAIX QA AAAZ OCT4 (Octamer-binding transcription factor 4)
AR} = 7] SRR E9E WEHE X38stE 24 E LHX3 (LIM homeobox protein
st AAREAF e 7] bR RYE NEE o 2FA7|A, Y] 2AAE e AMEZRTE
FHoRE AHuaHEEE Rlagint. EE V] AHuAES e SEwdS A7) 2= 23
OCT4 (Octamer-binding transcription factor 4) ©¥&  LHX3 (LIM homeobox 3) w#a ISL1 (ISL LIM
homeobox 1) ©¥1&  NKX6.1 (NK6 homeobox 1) T2 NGN2 (neurogenin 2) ©r¥za 2 SOX11 (SRY-box 11) &
mAs AYdhe  AEAE A7l @MEs FYsie SakExRE 3= T4 (Octamer-binding
transcription factor 4) @& LHX3 (LIM homeobox 3) ©#& ISL1 (ISL LIM homeobox 1) &= NKX6.1
(NK6 homeobox 1) ¥z NGN2 (neurogenin 2) w1z 2 SO0X11 (SRY-box 11) T Aol 93l AlFE & 3l
t}.

ol "2 AAA 2 R B HAE AAsAY 7] EH st

=
9

ol

19 A9 U mE B9 g

AW} = X J:7F 7FEdE AV AAEA A 2 &AL A H4 &4, A0E, HES, 2954 5SS
B3, TEANAEY, g o DxAAEY, AT HEY, Ao AR HIA wHEA, HAdR],
7+, dxAg 7Hd, dzstolm, AdAd A AAEAIEE 9 9 wEd (traumatic brain injury) 22
o]Folzl FolA MY 1F oldd + dou, old AFEE AL ofUH, AAAY] 7T A, AH, ZE/E®
= BAAAE Vel 9ste oprHEe BE AW W/Eme ¥y SA4S xed 4 9t

|
©
|
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[0055]
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[0059]
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H3E 200 p
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N
A7}

KN
=

psPAX2)

ato] 48413k

[e)

3Tk, DMEM

A

[e)

3

2=
Lo

AL

+ol

9

7}

AZFAA (confluent) AEfe] 293T A

J

%

(packaging plasmid,
=g

e Ea RS
"

2=

&<t 80,000g°1 A1

717

(envelope plasmid, VSV-G)& 22 3 o] 2 o) 1H¥] &2
T’Ti"__

F 30

transfer plasmid),

(lentiviral



[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]
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#S 1nl9] DMEM (Gibco, 10313-021)0l 3|Aata &2 A ske] A}t

<Add 2> AE v vjA ¥ FELE 7 (induced motor neurons, iMN)¢] A=

95 Aol TS 106 FBS vl wjA U] Aekel = ewell Zelo]E 9o 3x 10 cells® EFatgitt. o
F o, ARolAEE 6p g/mle Z2EN AHolEE gf{-sl= uiAdlA] 0CT4, LHX3, ISL1, NKX6.1, NGN2,
SOX11& 7+zt %ﬁdo}—; pMX @ E=Znlelz)~ #Eje} 0CT4 2 LHX3; 0CT4 2 ISL1; OCT4 2 NKX6.1; OCT4 #
NGN2; OCT4 2 SOX11; OCT4, LHX3 % ISL1; OCT4, LHX3 % NKX6.1; OCT4, LHX3 & NGN2; OCT4, LHX3 %
S0X11  Z3s wdshs pMX dEZuo]e|s MER APAA FEZETFTHS A, o]F, wiolelx A%
AS AAs A2 WX Z gAEE Y. HEHZ Aol EE ZEA olF, Axd INS &7 3 )
Q1 PDL/laminin-coated 4-well Z#o|Ee] Zdol®3qltt. Zdlol® olF MEE wWjYAIZ| FwaME ¥
< VAX R EEstn Agd IHE FHoEdA Axe iIMNE A (picking)dtA ERHAIA o] Ay
% (subculture) 3+Itt.

<A3d 3> RNA 5 £ cDNA #A

NE 83E9] total RNAZ RiboEX (Geneall, 301-001)elA] FZ3}¢itl. RNA F2L A 2Ale] Z2ER wa}
g3ttt & 20pn19 ¥HS EFEo] 500nge] RNA 2 oligo-dT Zgho]™E A7}ste] M-MuLV-< A A}F A (NEB,
M0253L) 2 cDNAZS ¥4 3eict.

<A¥ 4 4> RT-PCR &4

AAA TFaA AHS (RT-PCR)-2 Taq polymerase (Invitrogen, 10342-020)¢} Zglolw %S Alg3}e] 58
Tl A 35xk0] 22 Téﬁé}ﬁﬂt} PCR BAEES 1% ob7Fzm= Ao 100V A Z17] FEs 25 & E TSt
18 574 v FAaxe S5 A7 2 2B LA nfAel oisfed]

Z# A2 (housekeeping gene) Gapdhz A4 atFtt. FH1AF TdL Ct 3 A oz Aol B30
W, 25 A8 AxgAe Ayl wepA skl

<AEd 5> "WYY FF 94

AES oA 1087 4% Het £E 4dld]=(Tech & Innovation, BPP-9004)& AAFTE. nAH AE
Dulbecco's Phosphate-Buffered Saline (DPBS, Corning, 21-031-CV)& 3W¥ A& 3}3dt}. o]
QF 0.1% Triton X-100 (Sigma, T9284)& 3X3ek DBPSE M|EZE FFAIZTE. DPBSE 33 AlF g IF 4% FBSZ
23S DPBS 2 A4 1A% Ft WA A H|FolA AjS Adslgitt. oolA, AXE AL 1 2k @
Aok A 1 AR B9 WAL F 0.05% Tween-20(Sigma, P7949)S Eetali= DPBSE 3 3 AlH s @AES
-’FEO}“T/P olF 22+ ¥ FAE MEolA i}a]z‘s}"r aolA 1 AR Ft wFEltE. o]F dMe] g}
W A7) Aajell W 13 FAE M) A 30 ¥ ¢ FUHHA Ad dAE T35

<A@dq 6> vto]azo o] Y

=

[}

T
(12
o
é
=
S
iz
ool

huf}

dlolzzolelo] BAS olgto] AFOlAE, OCT4 Y Fo AfolER §ELERA FEAE (N
intermediate cell), OCT4 #Ewro g A X3 FE&57H (Mock_iMN) % 0CT4 4 F LHX3E Adsle] Az
F HESFTOAL (LNG_IN S AAH 87 THe Tene BAa3 o2 2z wmsigith. WAl R

oo

= AzxJA] A Aol mEF RNeasy mini kit (Qiagen)S ©]-&3Fo] &3 TE. AWEL Affymetrix arrays} &
733} skolth. RMA (Robust Multi-array Analysis) %ilelszo@ Aibste]l Aslsiolct. dHolg Az 2 1efd
2 Yo /iitE Matlablo 2 F8t3it. FHA 2 MEFo] AT E81~E Y2 one minus correlation metric

and the unweighted average distance (UPGMA) linkage W o2 43315},

<AEd 7> H5 &4 2l Ax € §= $E57HY o]y

A4 A mdl o] A Ho He spESEm level (T &4 F7] 93 7] A ZXE ol &
sto] AT, &4 13 To], F3a iNsZ Dile® ®ASIL 1x 10 iMNs/rat $== 49 14w
(stereotaxic) 2.2 49| 7l55M level 8(T8) X 7F&5SM level 10(T10)e Z+2t F=H3ksict. FHAoNA 13
Aoz By 48 AFstn vlx 28-S Y3 WEs A dlFAY. BE A B34S 5F Al (animal
facility) 2 &4tasly|eigne] IBR Yo Feldth, & éﬁé HAGL FEAFN e v Hn
e Mg 7Nte g 9.

_12_



Eay=IXe]
(iMN

hvA
s

}\] 2~ E O

= /1-]]
o]

=
[e)

el

=

10-2020-0129709
=13

2

<!

=

=

oz A7) Al

=Pk
=
2)

=

=

& %= 1bol vrEbSdTE.

o

dEjnlol 2] e Al2Elo 2 LHX3

AL
fhn 5N

Frotal

o A
= “

E |k wfAe] Al 24A13F HoF dEnte] g

3L
s Y

T

ZAAFQIAIQI OCT4
<

o]

L

L

1% A robAl
3}

o]

shaic.

A,

29 fEg o

3]

a7t LIX3E

[e)

Az

ozt o8 =57 (induced motor neurons, iMN)EY H%
A Z

=

=

R

SEE

intermediate cell)

AAA 1.

[0074]
[0075]

<SR Mo oF W P BT I L Y R o 5 oR R W of ™ G o
sy 2 W o H o o) 8] S 5T - F g MEM%W R Ao 5 JE N ™
= e "R N e <= - T ooy B Lok S = ERC I Mo -
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