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date] A& F k. A7) HESRES AAHAEVIAE FAAER 9ESE fFEs] HEke F

&&= wA el AgstH ®rh. o]HA Shh AR FHEIATE HElgtH A AfoAE25Y AAE7ME

& Azxsr] gl FHaAE 29 287 e olF ol k. A7) FRAFS 37

& gty wjR o R g T okl & gExl 84d uet HESRe f&

n—ﬂ

© 4
0
o oo

Hodmol A "A-8301"2 TGF-B Bl 1 2]AE A A (TGF-B type I receptor inhibitor)® TGF-B Bl I &

Ao Agtsle] TGF-B BFY 19 AAAC Asxd AL Hhafsts &2 9ustti(Tojo M et al., Cancer
Sci. 96: 791-800, 2005). TGF-B Y 1 (Transforming growth factor-B type 1)& AZTZE2, 23 2

g TR AlFo] vgd AHES sk vrlsA HEel=EA, ol WA AAEFEAE, ZAEEA,
=SAEPEAE, YAE —‘?—i} T oY 22 A B E5telA FFAA S 5, AR FAS o
Agra d#A dok. A7) T6F-8 B I A4 A4 A-8301 9ol = SB4325428 X33 WE TGF-B B¢
I 248 A7} A}%%‘ S o, A7) ARAAE E2 TGF-8 B 1 A A4 A-8301E AlFolA +
Ydsto] ARESEAY Al FzEte] ARRT G dom AT AAAl Al fa] NABETIMESTAC] FXHET. ]
TGF-B EFS) I 4B SAIAl A-8301= Aol ATt ffa v52 EFHEF vt iAo T/F 2 i
W okl A & g g4 e frEasEe ¥ e Add

B ool A "SB431542"E ALK5(Activin Receptor-Like Kinase-5) QJAAIZ Al&d RIS FEsle] oA

FIAZlE dEds .

Eodbrg ol 4] "CHIR99021"e GSK (glycogen synthase kinase) SJAIA|Z GSK Az dEdAol] FHoJsl= GSK1/29]
A2~EY (upstream) Ex}Q1 GSK1/28& TAHo=R st EHdoltk. Ayl CHIR99021S  olm:=3gn
(aminopyrimidine) .2 FEA ™, CHIR99021 ¢lol% RE GSK JAA7F AHRE 5 Art.

E o] 9lojA | DZNep (Deazaneplanocin A) T 5-AZAE 72 X3l Aol vpEZA s, o]d AL +=
2L olyt}. m3F, PD0325901, oF~FBAF (Ascorbic acid), PS48, E~F# (Forskolin) @ EfdA|ZEH]
(Tranylcypromine) &2 FAH & TolA MEE 1F o9 AEx &S F71=2 ¥ x3ste Aol vtgAst

i, ole] @gEE Qe ohn.

B oA, "S-obpMtol Bl (5-Azacitidine, 5-AZA)" 2 4-opw|w-1-B-D-] B FE=2-1,3,5-Eg o}~
2(1H)——%(4—amino—1—[3—D—ribofuranosy1—1,3,5—triazin—2(1H)—one) 2 HWHyEy, DNA gdEs) #gS X=
Aow Ad#7 stFEo|vt. Wk, S-ofARolH WS, WMEY  ®lxF Bl ueFdt 1y Tl s &4& e
s FAAER FEEE 4 Atk A7) s-obRelHd S diAlel &zl dubAel shehE g Wl
oate] gAY FEEHAY, ABHE AL FYse] AL 4 Advk (4, Sigma-Aldrich (St Louis, Mo,
USA)).

2 #go A PD0325901+= MEK/ERK A& de AR ASA F sfifoln], ofxmBike =84 vl su=z 7
st ksl g 7k,

Boanel A ExzRe delddngstase] Faus 43 BYEEt] AL AP FEES F5A7)
= 2

AUz S Falste axdl E'_L—_O]—U]

w g
D‘J
=
~
=S
—
M
=
N
lon)
NS
=
o
=
[ep}
=5
~~
o
)
1z
o
=
U‘
=
o
o
o
»
—t
0Q
=
@]
=
=
=
—n
o
o
—t
o
=
N2
WE,
C’)
5]
~
@)
o]
o
©)
=
=
[
0]
=
@]
=
=
=
—n
o
o
—t
o
=
N2
Jl
J&
R

2 o) frd ST7AE WS Ag wiAE Al de 712 wiAE Ag glo] AREE 4 gl 7]E

= Aoz Az XS AMLE £ U, AdFowE A%
HE diAe oE £wW, DMEM(Dulbecco's Modified Eagle's Medium), MEM(Minimal Essential Medium),
BME(Basal Medium Eagle), RPMI 1640, F-10, F-12, o-MEM( a-Minimal essential Medium), G-MEM(Glasgow's
Minimal Essential Medium) 2 Isocove's Modified Dulbecco's Medium &©°] 1o}, o]d d#HH= AL oy
o DMEM wHAId = dok. 2 wgo] Al AA ool A= DMEM iAol vl ATt



10-2016-0122078

5

=

=

H

el
=)

A€ ohuh,

L
o

s, olel @45

Rk

ol v}

£ Al

3L
s Y

el dolA, &7l Al

T

=]
=

X
s

[0028]
[0029]

23]

N
NE
wp

oluth.
/BEx =90k (glia), o

Hg =
m
=

#(neuron)

Ht, ol
T

o w3
3120
/

al

< 7K AL

|
1

L

e}

A

(oligodendrocyte)

B

b2t 7-109 Ft )
n

A7)

o

L.

L
o

Hl

ZIAE"

(astrocyte), 3]&7]nlA|

[0030]

H

)
o
o
H

To=

= WAl E(Schwann cell)

9/

hvA
s

3L
s Y

7378A

. 7haE A7 A

hyA
il

A A

bl

# (neuron), =3}

A
I

soxl B+ musashil

tin,

R
— nes

hyA
il

(neural cell), <

3L
O

AE71A
olulM|3E (astrocyte), 3| AE7]olulAME (oligodendrocyte),

A
il

A4 A7 A

=

=

o] &7

3L
s Y

A
k-

o

-

-

[0032]

H

(Direct conversion) ®

}

A%

SRR

¥ (Fibroblast) &

Q1%+ A frobAl

[0033]

o]

o

B O
— H =
=2 (small

3}

ol 1ol A

A=

=2
R=A

I

A EX

i

kel
pid

T+ retroviral HE A
= ‘?4‘

=

Al

of718te],
ol A -

3L

-

o

o} A
Fugonn, @z

2 o] &%= WY lentiviral

o

=
T

=

o,

L

L

o4 2] (genomic instability)

=3l )
24, J1Ee] At

o
o

W
H

o

(integration) &%
=

molecule)

[0035]

w23, A 5o,

_Or
skA17]

SF HjaLA] v

3L
i

A= AqEst 2714

943 of

Al

= 27}

v
s

714

=
=

A

/Kéx

i,
A7F 1o

7‘51,

A
5ol

L

p
L

o &

=]
Rl

g 485
= A7 A4

p
L

hyA
s

714

a7t QU1 o

=]
s
==
=

)
=
17

2o

A

—\]j—
En

s}

=

=

3L
i

ERIREER

=

=

o] o}

R
1=
o

L
L

sk k7]

B
g A

A W eRE AAEA
(s}

g
Az 2§ 7

1
wheha, 2

2 Az
T

=
=

T

[0036]

KH
o
)

o))
‘mO
HE

1

[0037]

al

7

X 5 Ao

1

o

Hé

A%, g A49%F, 4, 92y 9 Azo|=dE ok
& opu,

=]



10-2016-0122078

5

=

=

o

i
=)

X
B

[0039]

o] go] "M EX B A (cellular therapeutic agent )",

g

=]
=

X
L

[0040]

ol oE (v FDA ) e 2A, AE &

H&-5=
o] FA

p

Hoz A

Hr

AY the

9

ik}

=
%4

A 2ol A

=

hvA
=

s =

TC
)

()

==

o

A7},

p

o]
AA -

shol Aol

[€)

=K

)

<

"

o

5

=

=

bFol, S Fof

o]

]

A HE 2E Y9

=

=]

AE A o]

el

A7}

=

47 AZEA AL Tz A& I

L
L

oA &of, "Am"

vy
=

pud

X
L

]

[0041]
[0042]

o))

Bl

olgt Aelstd o 38

Ay]
i

Hox #gs

o
froin
£

N
N
iy

3

7 o)

sty age=

L

S

L

o], o]

SIAL, ola} E

FHAAANA A
ul

o=
T

A7,
o, 4

o

1ol 7] A= o

il

-

R

‘0/113

o

i=]

o}

)

L

L

A=

(Remington's Pharmaceutical Sciences, 19th ed., Mack Publishing Company, Easton, PA, 1995).

=3

=
bapel ode

T
3

L

gl

ul
=

=
)

2 a3 %(therapeutically effective amount)

qo

Z
]

1

g0l A3

[0046]
[0047]

B

fo Ha-g glo] A

S

A5 BT ALY

=

1.0x10° W

p
L

#4500

/kg Az, B

hyA
s i

Al

fuA 1.0x10"

&7

Folze 1.0x10
upabA]

1<
shet,

o

%o

)

3L

714

/kg Al

-
£

Al

o= ofd|¥ofo}

]

A

L

L

]_

shuet.

(intravenous therapy, i.v), &Y

1.0x10

[

B
o

[0049]

SHA

w45
RRE

°

w}
[2A4]
°l

[0050]
[0051]



[0052]
[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

S A=A, ¥ owwel Wzt o5 AAldel o8 AR Aoz AAHA gt A FAANA B A
4& A1 A Dol A Aol

AN 1: 28R jEe 715 9 ¢ =%

Z7AER FE87] 98 =218 (Reprogramming) o] e E thkst A8 313E
Aeqo = 4‘_ sto] ARRSIITE (3 D).

M

# Name Formal Name
N- [{ZR} 2. 3-dihydroxypropony]-3,4- chﬂunra 2-[(2-fluoro-4-i

1 PDO325901 odophenyl)amino]-benzamide |
4-[4-(3.4-Methylenedioxyphenyl}-5-(2-pyridyl)-1 H-imidazel-

2 SB431542 2-yljbenzamide |

. S8 o M-{phenylmethyl)-2-(4-pyrimidinylamine)-4-thiazolecarboxa

_ mide |
4 Ascorbic acid R}-5-({5)-1,2-dihydroxyethyl)- 3 4-dihydroxyfuran-2{5H)-one
s Ps48 =-(4-chlorophenyl)-3-phenyl-2Z-pentencic acid |

6-[[2-[[4-(2.4-dichloraphenyl}-5-(5-methyl- TH-Iimidazol-2-yl)

5| CHIRRS0 -2-pyrimidinyllaminclethyllaminol-3-pyridinecarbonitrile

DZMNep ) e i I
E SR-{d-amino-1H-imidazo[4,5-c]pyridin-1-yl}-3-{hydroxymet
f |Emeanepianns hwyl)-3-cyclopentene-15. 2R -diol
in A}
8 | Valproic acid Zpropt-pentanic s6d

5-{acetyloxy)-3-ethenyldodecahydro-6,10,10b-tribydroxy-3,
9 Forskalin 4a.7.7.10a-pentamethyl-(3R 4aR.55,65,6a5,105,10aR, 10b5)-1
H=-Maphthol2,1-blpyran-1-one

10| Tranylcypromine [1R.25)--2-phenyl-cyclopropanamine, monohydrochloride

11 AB301 3—{6-.M ethyl-z-pz.nridinyl}rN-phenylr4-{4-quinol.irf'_.ft}-‘l H-pyra I
Zole-1 -carbothioaride

9-cyclohexyl-N-[4-(morphalinyl)phenyl] -2 -1 -naphthalenylo

12 | Purmorphamine Xy)-9H-purin-6-amine .

2BA BA 77te] 71%5e Bda HAe 2§ 27] e, A2k AROMAE 1x10 7] 60mm disholl FH]a
I 9&< DMEM/F12, N2, B27, bFGF, EGFZ A% neurobasal mediume]l A%A &2 137] (PD0325901,
SB431542, Thiazovivin, Ascorbic acid, PS48, CHIR99021, Deazaneplanocin A, Valproic acid, Forskolin,
Tranylcypromine, A8301, 5-AZA, Purmorphamine)Z 3F® Z}zt #H7lsle] A28k}, o] F 2~3YUwpr} njoral

S v FAA Axe FHFEH ¥wslE A (B 1), 5Yult; Aguie Hasta o] wAgA SAR}
ey s Glsr] s AN AEE FEET. ol A7 AZMERE Aol AxA Aot E mA (Thyl),
ANAZ7IME 77 (nestin, soxl, sox2, pax6), MET ¥+ EMT w}# (snail. N-cadherin, E-cadherin), WHi<]
I Fald Pl TE vlA (AFP, GATA4), FAA A FxoF B wpA (Zsacnd) o] F3x &d #d
S quantitative PCRS o] &3sle] eldtde) (= 2).

o Ay, 8% A¥A &7 (Thiazovivin, Valproic acid, Purmorphamine, A8301, SB431542, CHIR99021,
Deazaneplanocin A, 5-AZA)¢] AAZE7|AE vt FHAe] BEE FHEA F7HA1Z Aol E1H A,

7P aEAd AZSVIAE AFdS Aste], dAld 11914 2l & 8709 &wa =d& @7 Hh
2RAMFE 2 22 UIAS W gdd 2319 MgAs o] &sto] AfretAdErt AABEVIAER WSt =
A% salstgith. A AFolME 1x10 71 60m dishel FHlstm theURE 7] ® 20 drkd A W)
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Fole 2-3elnict v FRA Axe] FEjerd wWaE HASGc. =, AU U dojnl ALE
S che A wd el Weks RS,

DMEM/F12 + N2, BT bFGF, EGF (NSC basal mediom)
Chemicals

Condition 1 | Without chemicals

Condition 2 | VPA, Purmor, AB301, SH, CHIR, DZNep, 5-AZA
Condition 3 | TV, Purmor, AB301, SB, CHIR, DZNep, S-AZA
Condition 4 | TV, VPA, A8301, SB, CHIR, D¥Nep, 5-AZA
Condition 5 | TV. VPA, Purmor, 5B, CHIR, DZNep, 5-AZA
Condition 6 | TV, VPA, Purmor, AB301, CHIR, DfNep, 5-AZA
Condition 7 | TV, VPA, Purmor, AR301, SB, DZNep, 5-AZA
Condition 8 | TV, VPA, Purmmor, AB301, SB, CHIE, 5:AFA
Condition 9 | TV, VPA, Purmor, AB30], SE, CHIR, DZNep
Condition 10 | TV, VPA, Purmor, AB301, 5B, CHIR, D¥Nep, 5-AZA

I A3, AABEVNAE A §Hx BdS F7FA7]E 670(Thiazovivin, Valproic acid, Purmorphamine,
A8301, SB431542, CHIR99021)ellA 87f(Thiazovivin, Valproic acid, Purmorphamine, A8301, SB431542,
CHIR99021, Deazaneplanocin A, 5-A7ZA)9] AwA} Ed9 =38 A3, o]& 3ty 6~87/M9 L2uA =4
TS o] &3te] QA AFoMEE AAEVIANER FEY F AdeS At Ee, A A AfolAx
A= EFsta AE7E fFaie 22U T/ weEbA AAESTIAESS fFARE FHE MRS AlE7E A EE
AZ17F B2 As ERlsgint.

AAd 2: A7 AfotAEERE ABE7IAREY /= 2 W

S

ANAEVIAEZ Higstey 82 e 2EA B9
215 By staxt ssivk. giEo] AAEFVIAE

Aol x¥a SgEel WrhE WP ogael wasidn. WA, XA AfoAEE Fu
DMEM/F12, N2, B27, bFGF, EGFZ ¥ neurobasal medium®l 4&(Thiazovivin, Valproic acid,
Purmorphamine, A8301), 6% (Thiazovivin, Valproic acid, Purmorphamine, A8301, SB431542, CHIR99021), 8%
(Thiazovivin, Valproic acid, Purmorphamine, A8301, SB431542, CHIR99021, Deazaneplanocin A, 5-AZA)9] 4

wa} shghgol 42 AAEel i Al AN xA0) e Azsierh,

o] H7te v 21 FAS ME FEZF AfolAx dujet A WA ekskoy, 6719 8U1e AEA 8)
FEo] H7tE wg AT AAETIAELS AR FES AT A E .
ol At Waqsle] Z7|AMEY AAS ZT7HA7]7] Y3 B2 O E petri-dishE ©] &3} suspensionl

)
BRol AEE0] 2L sphereZ A A Frh. whE | 47]9] AEA FgEo] HrbE oM E
2 JAHA 2E AL FA35h. o2 A AW #2 spheret PLO/FNO] Z® o] = dishl
F2ZAI7]30 E gA] 7-10d AERE sttt o] dAle] MEe] FEl= B AAEV|AE FEH e FAIAE
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