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(57) Abstract: The present invention relates to a produc-

Fig. 1a tion method for induced-pluripotent-stem-cell-derived
EE o differentiated cells, from which undifferentiated induced

cC DD o7t QEDISEIME-SN 01 S uwx;w\gvﬂal pluripotent stem cells (iPS) have been climinated, the

BES M 14 method comprising the steps of: (a) preparing a cell
sample comprising undifferentiated induced pluripotent
stem cells and differentiated cells by differentiating in-
duced pluripotent stem cells; and (b) selectively causing
the death of the undifferentiated induced pluripotent
stem cells by subjecting the product of step (a) to pro-
cessing either with quercetin of formula 1 below or with
YM-155 of formula 2 below. According to the present
invention, the present invention makes it possible to ef-
fectively selectively cause the death only of unditferenti-
ated induced pluripotent stem cells by causing induced
pluripotent stem cells to difterentiate into specific differ-
entiated cells and then carrying out culturing in a differ-
entiating culture medium comprising quercetin or YM-
155, and, in the induced pluripotent stem cell differenti-

& ojHel

& ROME

AA ... Unprocessed ation method according to the present invention, only
BB ... Quercetin . . . .

GC .. Human-induced pluripotent stem cells undifferentiated induced pluripotent stem cells that are a
DD ... Smooth muscle cells cause of teratoma formation are selectively caused to die,
EE ... Human-induced-pluripotent-stem-cell-derived smooth muscle cells No. 1 and thus differentiated differentiating cells are com-

FF ... Human-induced-pluripotent-stem-cell-derived smooth muscle cells No. 3 pletely unaffected. In other WOI'dS, the invention can be

expected to ensure safety as the possibility of tumour
formation during clinical use as a cell therapeutic agent
is eliminated since the survival and functioning of the ditferentiated cells is maintained unchanged.
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CEPR-ED
nRs Qzt SESSEIIAEY Huy g¥AE 452 23
HelEnl 84 oA Wy

0030832¢ 93} olFoin Ho=mA, A7l A AFHAA

718
AT, ATAIE H 2 “T12ATFAR- N EA T AE S AGATY
(o] gstEop)-FxA &AL AAAFAE” , AFHABL “SIAXE
FAA A A Az A7, FERUEE A AT, A1 2011

03. 07 ~ 2018. 08. 31 o]t}.

£ E3EYe 2012d 109 124 digwmE EFHA e
PAUT EHSY A 10-2012-0113636 5] et B FAeH
27 ESlEdY A AAEE B HEAA ﬂliﬂ J A€o

Aol &g Aojrt,

(w172 7))

A7 FERSZE/AEE, A L FAstE Ay,
Zugd, Quig)er E3g £ A= AEF5(Pluripotency)S 7FA
A BLE ABHE BAHG

elf-renewal) & 7HAE MEZA,
A& (regenerative medicine)el BRI HNEE, d& 59, AAAE,
P, SUME Sozd 2o RS e A7 A99n A
Egs E2/MERRE 23" AEE A7l dEiAe, A
ENAEE 5 AEz 238 #F=stn, £3d Axe =X
FAE olfd UAXE HEE
J(Fluorescent Activated Cells Sorter : FACS)E
AEE AA(Fukuda, H 5, ‘“Fluorescence-Activated Cell

Sorting-Based Purification of Embryonic Stem Cell-Derived Neural
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Precursors Averts Tumor Formation After Transplantation" Stem
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Cells(2006)(24.3: 763-771)), T& FAS olgsty TAXNZ F A
o] &3 E#]¥ (Magnetic Cell sorting: MACS)©] A}£5x th(David, R

‘Magnetic Cell Sorting Purification of Differentiated Embryonic¢ Stem

oft o

ki

Cells Stably Expressing Truncated Human Cd4 as Surface Marker" Stem
Cel1s(2005)(23.4: 77-82)). g oL EYHOMACS)E FAXE
TE7]E o8 AL AldHE dojAdd i AEY =29 HYL

AAG & doks FHL AN Yo

Iy, FACS 2 NMACS HHY EEF nBilE §Euy 274X I
AsAe WA F A7) gEo, 100%] £E2 Baig MEe Basis
AL JlEHd FA A, B, SENS ATgH Sgu
ESAEN pRHHAE} ERH Qe ssAe]l EAse, fEus
27 AEE ol4d ATARA AEel olM HAESGE bR BE
FAAENN ST FFHEY AP WY BAP] ZALel UTHm

|

e AAon. metd, 23d MAEds FFo] g§lo], HEERY
fgdol HAE vEs AEs dudoz AAse 71e9 fPol B

dgol EAHCl gk, d8H =P 2 =3
AARA 2 FAMe] F2E 4Yse] £ 2
2 2 2o Ygol B BesA ddE

(29 Wg)
(sf2dstz = FA)

2 EEAEL FETEVIANLIEZNEY B3d NEE &5 2
T Qe WY, 53 HHBE9 AP ¥dol HE uEd fEUT
E7IAEY Y B M5 E AAsY 23R AZRE #5814 9
T e WHe Adaud o9 dAF =349 o 2%, &
THEAES F-AETAFE AAQd Mubelwl(Survivin)e) LEEL JASE
FolM® (Quercetin) EE WW-155 & AYsH, EFE ATols A3
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whabA T 252 7] A Z (induced
pluripotent stem cell: iPS)7} AIAH, FEWHSE7AE Fd BNz
Az e ABsE o ok, |

2 #E9ge uE E3e nEid fxw
pluripotent stem cell: iPS)7} AAR Ax 2B

B gge) ® O SH v)Es AERFEIIALY A8n AUe

[(FAS a4 ]

= 299 ¥ YHdd nfER, 2 dge us dAE TFsid,
U8 FERSE7] A E(induced pluripotent stem cell: iPS)7}F AAH,
FEVTEVIAE F2 EAE ALY S AT}

\J

(a) FEDEE/AEE EIAA RS FEVSEIAE 2
T A E(differentiated cells)& L3 AEANEE
FH) (preparation)dts @Al 2

(b) &7 @A (a) ZFHEo] FoJME (Quercetin) Ex YM-155 £
Agjste] vjRs FERSEVINEE HdeEFdog AEATE B,

B UBEAEL FESEVAEZRE 23ld AZE o5 22
T e WY, 53 HIES Ao ddol HE mEdd fEum
E7IMZY FF B I5AHE AASE 23d AEwe 564 e
T e WEE AT IA o9 dF =Yg, o A, 2
BPAELS F-AZTAE AdAd MubolW(Survivin)e 2L AEE
FoA ™ (Quercetin) =& WW-155 2 Hgsd, 238 AIxos Ad
FEFE AR GowA vEE FRUTErIMER0] FFdHoz Hez
AlEETE e IAgezA, B 2ge aAsA Iy
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cultures by defined factors". Cel/ 126(4):663-76). g8 B9,
sfolEvlolAl-C & Hgst] T4E JAAD AR mo} A-FobA)E(MEF) 7}
AANEZA Egg=1, ZBolEA(FBS), B-AuEdTER 2 n-»$
ofulizAto]l B ZE Dulbecco's Modified Fagle's Medium (DMEM)T Ze
HAg wiAelA  eigEd F, EHAAE, p-UEAARHL, H-"$
ofvlAt R BRGF2 2 25 ¥ Knockout-DMEM oIM Atk #Pstd SEw%
ENHEE 2& 7 U, €H FEUFENAEFEA AW, SES-8
(Tae-Hee Lee %, “Functional Recapitulation of Smooth Muscle Cells
Via Induced Pluripotent Stem Cells From Human Aortic Smooth Muscle
Cells” Circulation Research(2010) (106:120-128)) & oj&& <
got, old) gAEE AL ofUn}, | 3

2 29 Wyl ol&HE FEUFE/NAZE FUadHE i

tsted A7 (autologous)olAY = El7H(allogenic)¥d & o,

A AE Asteld A7y FERSE/NAZE Ad ARle
ZHoZRY FEVFTENAZE 29 R WYatd Azdo,

g o
B e W] Sloja, FojAdE Ee YW-155 JF AHEEE
AZANEE FEUSE/IMNEE BEIAA 2 oud 2485 x93,
dg €, & E7IMEE 53 Axz BEsAA de Ax
FEaold 2 FEUTEVAZZRE FAF w3A (embryoid body)E
AN A 22 T I dgo A o} 88 & Q. |
B gAAdA AHEHE & ‘U8 A(embryoid body)” & o}
£7] AEF A EEHo FHET AE golglz, Wi, Fuiyg 2
oljalel 3 74A) ol wWidE(three germ layer) 02 B8E &+ e AL
H AR JIAE guiste, Lo widAe HIE wx el

i
&,
S,
[
offt
o
r

22 % 9. REUSEIAZEE agAE F4ss wwe
Al A HHH AL B AL ¢ AT, dE o}, Kin J
=

%, "Effective Isolation and Culture of Endothelial Cells in Embryoid
Body Differentiated from Human Embryohic Stem Cells" Stem cell and
Development (2007)(16:269-280)¢ 7HAlE ol wet FEREE7AZE
gH(E= 93 WAE), L-TREW, H¥F olmxy, % p-
HAEAQEEe IS MEWFIZ AN wggeza, wWaAE
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65)/\4?5 _/T‘: o)r,}

kA

g, FEISEVIAZY ZUE IuYgd F9
AMEMER)ZHE  E=lsto], bFGF2 7 AAEx 2L WGy, =
SR oiAE, p-viFENTEE, »¢-"s ojwlwAit ¢ bFGF2 B
Knockout-DMEM F-ofAl Hf #iggozsy widag 848 5 Aot

B odtgo] wge] glojM, fdmAt gt Axe FFo) wa chug
249 718 HEE A &7 F ow, 47 wdAe 2y e
29 wRel wel s Y ¢ U, & B, Cho W %
“Improvement of postnatal neovascularization by human embryonic stem
cell derived endothelial~like cell transplantation in a mouse model of
hindlimb ischemia” Circulation (2007)(20;116(21):2409-19)} Jsir&
ste} Zol, {FEFFEVIANE FHo AAHE U AﬂE(Endotheual
cells)Z BgdA 7w A%, dAE HAg vt A (AE 5o, 10%
dA-2EfEvto]ilo]l H7hE DMEM/F12 wiA])ell M
oM F& = Uk, o9 Zo] d& wiyAE

4G, HINE olgde BAdd PE AW, WA FAE
2l dg 4 glom, o) FUW AL WFAY FATE A7)
27 A% 2EE A (AN, BN MFD £ Uk Al e
$EE oY F Ao, oo BHHE Re ohun

oA (b)i ”71 ‘?’}74] ()8 A Eo] FoAE (Quercetin) HEE YM-
Z Meld oz AlgA 7 s B

@A (a)e] EA3E Oi/ﬂ]"fl (Quercetm) TE YN-155

A, EAEAE Ad AFe viXRA Yol BEAEY H&EFT 2 75

OdE FAHED, oESE SRS ETe] AeHo g AlEHCTG

B HuAMolx o] 235 %EE“S’%ﬂ/‘ﬂE% AF3HA AlEHE |
o=

tjo
R
AC)
ro
k)
L(

Blgd AE SEeold oz R E
AA= HetErLE F4A dE
ojmj et 04]—";1 501, %01 AT e B 2y PHol H&H
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olgk, 2o owdAsiAlE 0,19 FIRE, OH i EE e Adgdow Qe

AE ulgtt, A7 &9 T = AE W (cell count) & 71E22 3
WE-golt

B ogaidol MEZ APES EEEA 24 dg9x 9= 3

5 OlFEAAE dulgtt, ol FEAlX(apoptosis)E TAEA gojyx=

zza@sle A EAE (programmed cell death: PCD)oITh(Alberts, Bruce

et al., (2008). "Chapter 18 Apoptosis: Programmed Cell Death

Eliminates Unwanted Cells". Molecular Biology of the Cell(5™ ed.).
Garland Science. p. 1115). OFFEA2S Ay AL MEo
10 HEE Wsrrln APESE o] ol g Wl MIEYo s XA ‘
HAE 5, 8 9, G4 5 9 G4 DA JHE T3}
AXgAG gz, olFEAIZ ol AE olFEY ulg: A%

EM u& m

BHog HEFol MEE S Aol B43% A E(phagocytic cells)7}
oA AN AASA . |

15 B odEdA o &HE FPHL (Quercetin)e F-ATAE Q¢
A rko) Rl (Survivin) &) 2} 54 A A Ao}, gage 2-(3, 4~

dihydroxyphenyl)-3,5,7-trihydroxy-4H-chromen-4-one 2.2 3}7] 3}3}2)
19 72 et
S84 1

20
Boagola  ol&HE YM-155 2 g-AEAME 99
AMuboldl(Survivin) el 8heHA  AA|Aojm,  3stH-e 4 9-Dihydro-1-(2-
methoxyethyl)-2-methyl-4,9-dioxo-3-(2-pyrazinylmethyl )-1H-naphtho[2, 3~
dlimidazolium bromide &2, 3t7] &t 29 FxE z=
5
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84 2

T@do] WERH, A7l HEe FAARY
weob wRAEAE 3090 pM, 2o o
-80 uM, 7} wtzhalsiAlE 50 uMolv}.

] vt g F@o] WEHA, A7 W-155 o FEE 2-80
oM oj5), B} v A E 5-70 nM, Bt} o ¥R Als 10-60 oM, 7+3
w22 &A= 10-50 nM o] o},

£ 299 dA b)Y WG 7 IA ATHR Foy,
nhE A Ae & 5-100 AlzE, Bk wiEAsAle o 10-50 Az, BT ¢
s} A= oF 15-30 AlZE, 7b3 wpzlsblE oF 24 Ajzbolt},

E ¥y thE o wEH, B ¥ 4] 2 2 @y
g3 v]E3 FEWHFENHAEN AAR AE 2HEE AT

2 odge] 2AMEL Ay ded B I3 Wy os Azx®
Zol7] Wi, o] & Aleld FFHE W& & BHAMY A= E/AHL
a7 gk, 2 71 E et

271 & L el s mEs %E%%%mﬂzﬂ AMAH AE
ZRAEL OYe $848 7HAA, 53 AE ABAZA o]&F F U,

A& , EisE7|ME AAE" E—xﬂii w3td

0]9}%?(muscular dystrophy), 535455%?(muscular
E}é%ﬁi(polymyositis) dxdH
2 MAFF(fibrosis)d &L &5 &4
S, AATEA 2Y, 284 Y, H¥4 25 29 2 HEYY 25
2] =3

SA Ao AEA

atrophy),
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AE 3 A(IPS-SMC-3)° 50 uM < 24 A7 A s T, HTAY
BEg AEAE Fo Hl Fo2 FAY BV ARen. o A,

o
FolME Mzl Al A7 FENSZIIMTNAN, FRT ATAE Eo] M
Edso) BFEHUY. & 1 = WY Eayde o8y, X 1a o e
o g HaEd ME LN AEAE Ex gwAL 23 Ao}

VA EA A, AZEAVE A

E=4
2 Az, FAAR AZA AR FEHFE
3 ¥ 29 ¥y I (cleaved

A shE Parp-1 o AA(T &), 723lolA|
7h&ztobA])o] LHEEH AT L
= 22 v YT sEY FoAAREQOE A sd, Tk

= o] EH <l
FEUHTE7IAES AZAE AHEE MAEAE 5ol HEX ZdEYPoe=m
A dulE Aot E 20 & Annexin V B€ ©]83], &= 2a 9
YT =9 FolAde g iPS Z HASMC o MEAE HEE FUAT
Aoty E 2c & = 2b oM L AEAE AEE aYPIZE YEd
232 A, iPS R HASMC o} Z} AEAE(live cells)Y ¥ 8 % HEAFETH
T 3a & HASMC 2 iPS-SMC3 ol 50 pM & FoM8EL 24 A7 A3
F, HAERYE o83t FEIA XA FojHoz wddE Ro=
227 a-Smooth muscle actin ( a—SMA)<] ‘%]_f?i% g3 Aol =

3b & RT-PCR & ©] &3}, & 3a o ¥
SMC3 o] Ml W a-SMA 2] mRNA & <
iPS-SMC1 2 iPS-SMC3 o)l 50 pM o o
TATP BE= 75mM o ZE S A(75KY)

o
E
ATV 2% FES 53goEH A

%?46;} iPS-SMC1 % iPS-
E 3¢ =
£ 24 lz} A2} g
to] iPS-SMC1 % iPS-SMC3 )
7V Eel A Es-frefE

:40_&;,»‘4)4
ms&rﬂﬂﬂotﬁ
o °
rlrr2Hu
o
=
ZAN)
3;
41

e
olr
N

ﬁg%exﬂﬁ‘agl e BA% Ao, = 3
2% BEE 2T vehd 2ol

E 4a ¥ 50 M 9 FAMEE 24 Al A =g
FEDFESVNALE vie2e 1] FUsA, 10 F F HBEA
H45< Wzt ¥lud Asjolnt E 4 = £ 4a o HIED}
HgoRg FAs7) el, Secretory eipthelium 2 Neural rosette
structure & ZtZ} PAS @4, HRE A% Aol

=~

3
Z1
L 5 = iPS, HASMC ¥ iPS-SMC-3 of oto¥d =%9 YM-155 & 2
Az A T, AZAE FTE AFEAE Eo] AlxFog i Hu

o
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>
R

Fxloltt, 2 23, YM-185 Al Al A7t FERSEVIAZAA, B2
How TR ATAY Bo] A FdFo) BELAYY. |
E 6a ¥ Amnexin V & o]&3ld, Y3 vE2 YM-155 o &
el iPS, HASMC 2 iPS-SMC3 9 ATAE Hx= g
He T3 A Adgojd, X 6b = & 6a ok
€ 2HZ2 Jed ZFEA, iPS, HASMC 2 iPS-SMC
(live cel)9 vl &E Hogso,
X 7a £ {PS-SMC1 2 iPS-SMC3 o] 50 nM ¢} YM-155 HE: DMSO & 2
AlZE A T, ATP =& 75mM & ZHE & H(75K) S xjg]dhe] (PS-SMC1 *;-;
iPS-SNMC3 & M X Z EQTOEZN, A} FEWFTE 7] TN
- FREIAEY 75 A AFoldh. = b = X 7a oA
' = 2T Ve Aolt), | |

lo
o
o)

M o
LAY

w2
o
N
ox
i
M ong

o2

=T =
o=
7

EUFTENAE H AW FENFEINNE Fee
BETHZEUCR)E 111 2 EFez, FolAE 50 uM & 24 A B
A g F SSEA-4(=4) R HDY stagopA-30R ) (E W), T
SMAC=A) S HEE FhAselA-30R ) (oldE sd)R WgIA
T4 AAE BoEn.  2AY vE 100 un & UgdE. = & =
SA-Fd  BEAE  EE  SSEA4-YH BEolAAMY Fod
FhasjobAl-3 G SHEHoIAY MWEEE eI seE P00 9

{>

%
ro,
N2

= FERFTEIME € BE29 111 EFEL v}
=98 Ans ey, PAy EE 10 mM YMI55 & AAE
FTERSEVIMEE mlezd FYste 4" dHelEnbg

= AdtA] #e wpgzol mPolrp. X %
Ak vhezolM HAE HElECY HE,
Masson's trichrome % Acian Blue ¥4 ZA#}E RoJFEoh, HetErts
Wad A9, dF, 8y 4" 2 AF RAE 3FRE JEUE AEXE
SRS =

o

2

o]

)

e

11



10

15

20

25

30

WO 2014/058274 PCT/KR2013/009111

[(29¢ AAs7] A% FAHA We)
%, WA AF Tl B 2L ©s FHE 4dstnA @
oF 44 dt 92 B gWg Bg 74 oz,

Az L Iy
A oF

Fo M ¥ (Quercetin, Cat # Q0125)2 Sigma-Aldrich(St. Louis, MO,
USA)oll A, YM-155(Cat # S1130)& Selleck chemicals ol 4 Fojatgich.

A7 HEDEENE(IFS)S WY B 23

slolEvboldl-C & A AH ol Aol EER)7}
AAMEZA " ESC wiA(20% KnockOwt™ @& giA=E, 0.1%
Aetrtol Al (gentamycin), 1% Hl-B obulm4l, 0.1% B-vigtEcEE 2 4
ng/ml bEGF 7} B3 DNEM/P/12)ol4 212 tlE ¥ 824 X (hunan aortic
smooth muscle cells: HASMCO)AlAM #&i3t A7 FETSE7) A E(iPS)(Lee,
T.H., et al., (2010). Functional recapitulation of smooth muscle cells
via induced pluripotent stem cells from human aortic smooth muscle
cells. Circ Res 106, 120-128)& Alth wj%¥3}3ict.

B 2o Foldy 2 W-lss of te dAAE dlstd, iPS =
HEYAo] ZRE 60 mm o)A mTeSR™ )X (29106, Stem Cell
Technology) 2 Wi Ustd B& M FE(smooth muscle cells: SMC)E o] B35 &

e,

017 HEY FEZ AE(human aortic smooth muscle cells: HASHC) %'
U2t FERIS EI| M E-FE BB AYE(IPS-SHC)S B Y

At e F2E M (human aortic smooth muscle cells: HASMC)
2 A FEDF BAAL-F7 BHAZ, B A% FEVE FME-
=

AZ(IPS-SMO) = F&d FZ2EHA(Lee et al., 2010)9] 71418
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ket o], SMCM ®iA)(ScienCell research laboratories, cat # 1101)olA]
R =g

WY EZG Y (Immunoblot t ing) =4 H & & 5 Z 8 A Tnmuno
fluorescence cytochemistry, [FC)

WAEEY E4c] o83 FAx= F-PARPI(SC-7150) 2 -5~
N (8C-47778)% Santa Cruz Biotech Inc.(CA, wE)ojA Fuisjsic),
e, F-hxdpobAl-9(Caté 9502) B F-cleaved FrAThoba-3(Cat
9661)= Cell Signaling Technology(Danvers, MA, USA)OlA) Fwjdtaich,

IFC o AR Al 1 2 FA)(1:200)% 3~ a-smooth muscle actin
(a-SMA) (Dako Inc, Carpinteria, Calif)®& A}R8t%Th.  Axioscape Al
#vld (Carl Zeiss)& o] &3t ojnX &L @0 BA3Yc),

1,
2
rr

A2 PCR(Real~t ime PCR)

RNA & 3 cDNA 4 dytdQ X2 ¥ E(VanGuilder HD, et al
(2008). "Twenty-five years of quantitative PCR for gene expression.
analysis". Biotechniques 44 (5): 619-626)< o] &3&}53t},

A olgHE FHA-Sold Zgoln AMde gy
Fige

B-9¥®: 5'-GTCCTCTCCCAAGTCCACAC-3", 5'~GGGAGACCAAAAGCCTTCAT -3

a-SMA: 5'~ AGAACATGGCATCATCACCA-3', 5'~TACATGGCTGGGACATTGAA-3'

FACS #47

EE FACS M oll= FACS calibur™ (BD Biosciences) 2 CellQuest
AZEYAE o839 Y. A EE PE Annexin V Apoptosis Detection Kit I
(BD Pharmingen™)& ol $3tef AFo) $2B Zzrzol 7AW v} o)
dAstgich |

. 4 HzERL dA43%5Ho] {17 wiRol,
FojAR T YM-155 9 HFEv ¥ oA &

13
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aj
AT, 5, iPS 2RE A8 Wi A (BBl FAAMB(100 uM) =
W-155(10 )= 24 A|ZF B A2igh ME(Y 5 x 10° cells) EE
oA d MEF 5 x 10° cells)E& $E3k1, NOD/SCID wF$-2:(Charles
o] FYstd HEERE
FEAZET,  FY 10 F F, A7 o]F ojal® M (xenograft mass)E
TES 4% PFA o 2 F F¢ TAAF I, Tissue-Tek VIP embedding
machine (Miles Scientific, Naperville, IL) % Thermo Shandon
Histocenter2 (Thermo Fisher Scientific, Waltham, MA)E o]&3l4
shehgel  Eejsiqict. F71 Azd et EES Leica RN2065
microtome (Leica, Wetzlar, Germany)& ©o]®3& HH(2 um FA)LE
e, HtERe] A4S sy Hatq svtEXY F-o] 021 (HE),

=std AEe AE7 EPE 2d& wEY HlEs ¥4 A8
2
1

River Laboratories, VYokchama, Japan)¥ X
A

PAS(Periodic-Acid-Schiff) @Ae & <dg #Haa&dzrr B8990,

2 kg o] = dEEL x}-o] 7} of 5t
FEHA-E Y3 (Institutional Animal Care and Use Committee of CHA
University)9] Qg #gton, 2 Wge) ZE #HYL oI ZYEAY
(NIH publication no. 85-23, revised 1996)colA 3§ ‘Guidelines for
the Care and Use of Laboratory Animals’ o wme} +3§s}5ic).

AHEY FEd) &4

JEoAzrae 37t 459 AT M5S 987 ¢sto
AZW Zg B &8t e F=EW(Lee et al., 2006)°
71| vkl ol ME e Zg olF(calcium transients)2 e} H
Ao, ATP EE 75 M k' £9& ojgs8le] fxagon, L4 iAol
Fura-2 (Molecular Probes, Eugene, OR)E o}J&3%ld dHPozm &
T gst] FAE T oln) A 5s T,

o]

49 23

FolA”e] g nlEs AR FEVFTE/NAETY AIAY 2 A
TENHTE7IAE-Fd S AEGPS-SMO) Y <l

FojE e A EALE

14



10

15

20

25

30

WO 2014/058274 PCT/KR2013/009111

FojA R nE3} At FEUSEIAT gk Held yTAES
gosty] 9sted, A7 WBYW YRZHE(human aortic smooth muscle
cells: HASNC)OIA et A FEDEZ7IMZ(IPS), HASMC, iPS oA
TH-FHE BES A H(iPS-SMC-1) & iPS oA E3l-faig Haz

1
AE 3 WMol 50 uM o FANEL 24 AlZF Hestn ATAY Al Yehds

AZAbY Bol AT EEPS AR AR, o4y Ay A g
FEBE FAEAE So] AT FdFo] $AIUHE

& °o]&3td, AMIAE #AA ZTx vwzEe
| A FEDFTEIIMEAAM, ATAZD A
FhgfolAl 3 W 2 9 Mol Hehd (cleaved
Ft2stobA])o] LA UTY(E 1b). |
O¥d  sx9  FAE@OE Az A, & 9
FETSEIIAEY AZAE HEE AZAY = =
FAFAHE 2a), 3, Amnexin V HE o]&39, g
Foldge] g iPS ¥ HASMC o MEAlg 7@5% g, olE
JHEE JERgle] iPS 2 OHASMC & 7 AEA &
FASATHE 2b E o).

=

H:l
=
®
o
o
»
g
fo
=
fitfo

o1 FEUEEN NI FHETZ AE(IPS-SHC) Y] 7] 5

AL FERFEIIAEAA  Ra-fdd HIEIZHEY 75S
Fst7] 9ske], HASMC 2 iPS-SMC3 o] 50 uM < 5}01 BlS 24 AJ7F.
E o]

g 5, AYFERPES ol HIZA LA
¢l a-Smooth muscle actin(a-SMA)Sl H&EL g AR -
SMA o ZEE FAsa, EF RI-PCR 2 o] &akod, iPS-SMCI = iPS-
e a-SMA ¢ nRNA Z@E EASAHE 32 L b).

Ax Ea-fFad JFIFIZHARY 7)E
.ﬁms}ﬂ Y8, iPS-SMC1 2 iPS-SMC3 o 50 uM o Fojye =
DMSO & 24 A17F Xt &, ATP &= 75mM & ZF LA(75K)S A alshd
iPS—SMCl 2 OPS-MC3 o AFEY ZE 22 =AY A,

HETMEEAMY 715 S FUATHE 3¢ € d).

o lo =
fu
(2
et
o
r
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HeEn §Y%

FoIAEY Agal HetErl g4982 #2517 s, 50 uM 9
FoAMEE 24 AMY AYG 0RF FEDSEIHMEE olere 1)
TEH, 10 F F HegER 4SS gzI(Fo44" nAa
TERSEZIAE)G Blng  AxRF A, giz2oAM Secretory

| I

ol

eipthelium ® Neural rosette structure ©] &3, o] z1zk PAS
Ak,

24 2 HE G4 HatEsie] 48 Bals

YM-155 o 9% miEs A} FEWTEINAEY HTAY 45 2 QA
FEDTENAT-Fa FE2 ME(PS-SHC) S FHol
Yi-155 9] A EAFE

YH-155 & P28 A FEEEEAZ e Hexy gFAae
gdstr] 9sted, Azt 3
cellst HASMC) ol A Fall @ QAF FERFEZ7]MAE(IPS), HASMC 2 iPS o) A]
TE-FAHE BET ME 3 Wl dFF B2 W-155 & 24 A7 HYsin

=
AEHAd W-155 A A A GERFEZ7A TN, Z=H§ A FArd

S, Amnexin V H& ol&38te], thd =9 YM-155 o o3 (pS,
HASMC 3! iPS-SMC3 of AlZAIE AEE Q89 5, o]8 ag= & Uehyol
iPS,  HASMC 3 iPS-SMC3 of zZF HEAZ(live cells)? HE&L
FASATHE 6a 2 b).

>
N
S
M1
g
ofp
LY

I)HE-F o FEZ AE(PS-SUC)S 7] 53]

AL FEDFENAZNN Beg-Hgd HITAHXY e
Zlat7] #lsbe], iPS-SHC1 % iPS-SHC3 o 50 mi & YM-155 T DHSO 2 24
B AYF F, AP EE 75 aM o ZF SA(75KNL M iPS-SMCI

iPS-SMC3 9] AZY] 2% 522 £X3 A7, JE2ATIAY 7S

=
GASIATHE 7a 2 b).
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(53378 9Y]
(73 1]
s BAE X3EY, &3 FEUHSE7]AE (induced
pluripotent stem cell: iPS)7} A A FETTEIAE ] E34E9

5  AzE:

(a) FRETFE7IMEZE 2IdANA DEd =
oA E(differentiated cells)& E3i=
£Y) (preparation)dtE ©A); 2

by A7l 24 (@Y ZARE4 o

10 FojA " (Quercetin) T 5}3“‘ 2 o Y155 &
FEVFE7IMNEE dgHoz AAFEA7E @A),
35k 1
15
[Z7% 2]

A1 oM, 47 FEDHFENAZE AT,

AN, 2e], P2, HE TE ZFEREH {9 A
20 Wy

# 2] 5o
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(373 3]

A1 g QoA 7] FoiAw

H YWM-155 o wEE 2 20-100
uM 2 2.5-80 oM ! A& E5HLE 3 2

mﬁ‘é

10 E}~ gata 1 o Fojd " (Quercetin) EE 38
Z7)4

2 2 9 W-155 &
Jxel ey AlEs =458 '
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