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(57) Abstract: The present invention relates to a method for preparing perivascular progenitor cells from stem cell embryoid bodies,
a cell therapy composition for preventing or treating cardiovascular diseases or retinal diseases containing the same as an active in -
gredient, and a method for treating cardiovascular diseases or retinal diseases using the composition, and more specifically, to a
method for preparing perivascular progenitor cells from stem cells comprising the steps of: treating stem cell embryoid bodies with
the BMP4 growth factor to induce the differentiation thereof into mesodermal cells; separating embryoid bodies containing the dif-
ferentiated mesodermal cells into single cells; and culturing the same in a substrate-coated culture dish to proliferate only the ad-
hered cells by natural selection, and to perivascular progenitor cells prepared by the method, a cell therapy composition for prevent -
ing or treating cardiovascular diseases or retinal diseases containing the same as an active ingredient, and a method for treating car -
diovascular diseases or retinal diseases using the composition.
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5 2% BMP4-EB= B frindl @ AL ef 714 o &4 H-24d 5 YEkd =
Lot (A)w= Al 3 Bl ¥ Al ol —Er w U]—Erﬁ} HY hESCo] T M XZ, (B)+=
SR ¥ ] k2 Zel g f Eg Aol &5 BMP4 Fr 5 -8 6L A
EBZF-E o] & A, (C, D)= Zebal ¥ Aol 59 A sl
EBRY-E o v A, (B F) Ze&42 58 ® g Aol &5 BMP4 F 5 13

O A

64 A EB= Bl o] @l A& vebdlvh, 2 27 1, 20 um.

I 32 BMP4-EBOl| Al PDGERB-UA M X -7 o] 7] 4 o]& 4] 2}l A8
e &= o]t} (A)¥ FACS sorterZ o] 83 -1 g PDGFR[S kA B &4
e W 5, FHeka R A ol - Ao A EZE YERH, (B)w
2] 3o BMP4-EBETE1 T g Az Fepq 71d oA Has

el ol A2 =AY vf, 20 pm.

% 45= hESC-PVPCE] A w414 35 vehdl Eolr/}. (A= A=
A3, (B)E 87l 5 ¢ 4 9l hESC-PVPCe| U]

SR Rl=

%2 5+= hESC-PVPCS] ksl dAF A E 7S Ve Folth, (A,
B)= 27} 7] wll gk HO hESC-PVPC 2} Q1 7k B Wk 12 & 19 M| 32 2]

v 7454 Aylo]al, (C, D)= hESC-PVPCe} & #9322 &= 4] o] X
Aaoltt, A A<l DAPI, =541 <1 NG29| =il thaf gAdolar 4

SMA°l 3| A= 37445 ekt (B) 3xk Zeball 7)Ao A EC-E ¥ Zﬁﬂu
FH FZH(coassembly) = AF-&8fo] A3 1= B E ol 4| Dil-3% 4] HUVECs

A 3£ 2] ablumenal 3% o] DiO-3% 4] hESC-PVPCs =% YA TtH(F)
DiO-3%4] HUVECs (W] %) 2 Dil-3% #] hESC-PVPCs (2] F)2] o] %5 EF1 A
S vedh 8 27 < vl 20 mm.

% 6 hESC-PVPCEY-E] =9 #H &9 545 el &= Zolu) (A)=
hESC, hESC-PVPC, PVPC--% day 2 W #] 4 SMLC % 4 <5 SMLCOll Al aSMA
g o] o] gk RT-PCR 41, (B)+= 2 A7} PCR -4 A 3} o| th(n=3). o == #p
<0.05, *#%p<0.0001 <= ] T}, WS M| 3£ 882 hESC (C), SMLC (D) ¥ 4=
SMLC (E ¥ F)oll Al aSMA 9] &S Y e T aSMA(Z] 4), DAPI(Z A1),
SM-MHC(=4, E) & Z-Z (=4 F)., 2A Y 2 & 100 um.

7S hESC-PVPCEYE B Fd A o] EAS Yehl &= molu, A
w-sf 27138kl Al hESC-PVPCe] & | W st& YTt (A, D)~ hESC-PVPC, (B,
E)*E :L/(ﬂﬁ = | g-;} HH;(] (C, D)b 7L7L :L/(ﬂﬁ /ﬂx} uﬂ;q ]/\19] x%ﬁﬂx%o]
A G otk (A WA C)2f AL =AY vk= 20 um (D WA F) W1 A Al 323} 5F--
o] 4 |27 (Desmin) W& S VERATE w27 xﬂ./‘—ﬁ,DAPI—:

guaeL)
=
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5 8% hESC-PVPC] =43 38} 7154 S YEh = ZEoltt (A)9} (B)oll

Az g 3 g
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A WA A AR oo gE Ao R A YA S
gkl sl al, (O)2F (D)ol 8 A 2ol A E3fof| w2 & v 2w ekajx)d
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5

&k A,
0= hESC-PVPCS} 2 8 717 7ko] Al o] 248 Lhehl o]t
712 (calcein)- 4] HUVEC(Z Y 9 ¥

o 3}o]

= 7 1=

Ol

A= Qu o 334y

Dil- ¥ A hESC-PVPC(J- 3 d: 2 A&
A5 5 4), UASMC(E S 9 Y, %4 35 24) 2 A2 E @S 9, ¢35

=20 9) 59, CO29] 37°C &u] g7 ol A 1A 7 5ot
5208 -2 hESC-PVPC(314- 9 d)ell 4] Dil9] 4 4)-
AZH ATHEHE 3 d: 4 =4 a3,
= 10 hESC-PVPC o] 2] 3~ 3] & A] FX]ol| A 3] ALA] F-A4/8 79| 7] AS
LER otk (A)w A A F- 0 H 28U ol A A -9 aA4] I EAEE ek
oju A A& YR AL, (B)= A A F- 0 H 28Ul A A 9] Fo]A] =&

B Fakct. el
JY3} 97

oM A 2 FA gk & d ALA o d N HFH-S Vel

I 11 hESC-PVPC o] )¢l 2] 8] F71d & 4l ] BAE T =8 YEld
Lot (A WA C)x= vkE A A G o] O 314 AR ER (AT
WA & S£1 %k AFZ1 5 (B)¥ hESC-PVPCE 93+ 1% 2 (C)&= CB-EPCZ
FUE 2ol gl gk ARlolv (D)= A S Ao A Rrsl i A, (B ANF
At A Aol (Fe= A A Aol A RAE A R 2(G)= ANF A
735 7 EAEHS A

& ek (H, D A TS 29

P A st R o A o] 23 hESC-PVPC2] <27 & #9]
Aol M e A= ekl o)t 22 E 8 B £ E A (streptozotocin,
STZ)ol 2] 8] T 7} e H ol Dil(¥ )& FE A $F hESC-PVPCE &) 1]
F]Iste] 45 5 Y2 FASA AT e RE2 P FE A2
5811 19))9] STZ 79
AHEskal e, S
o] §-oll Ak-g3F . ate F
FA ¥ 2 E F(dextran-FITC, 3 A& 3] 8}l ). o] 2 5-E] o] 4] 1
hESC-PVPCE u 1o, £ 2| 5]
=132 B4 g sk R Dol A hESC-PVPC, 1XFE ¥ F1H
M

% 7) A 3E(BM-MSC) 2 JﬁEH W2l 5-7F] 7] M 3 (placenta-MSC) &
o] A aL, o] 4] - Gt A 2fof -5 Sl gt olth. STZ 2 ¥ Tk 1k 8
5 ﬂ}%iﬂ Fato] DilE EA S ZH7Ee] A X o)Ak 1,2, 45 5 77t
Feks FEoko] A Fo]H-E gl sk glvh hESC-PVPCE| 73 -5- d =+ G ol
Aaru o] F7HE Q1 BrE H FH 442 oA e ki, A A S
Z71AIE o) Aol M= o) Al Al E7F A E A Kaal gt
A= A9 QoSS ko] Aol o] 27 sk Al
elsk vk
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= 28] 98 slbe] G RA, 2 EE e E7 A E
mbry01d body)oll BMP4 4] 41 12 A g 3lo] Sl A A E 2
= A1dA); Bl Sy A EE 2ekslE v A S g2
]2D}ﬁ], Rt d GAdAEE 7] do] e A A ol Al Fsto
S #9141 ¥ (natural selection) &% 52 Al 7] = A3 A &
VINEZZEE A5 ATFHELE A Ze= THES A
71 E2 5T Fal sk al A o]l BMP 4 4 g 1AE X
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O} ofof] A g A] =t 7] AT Al = 6 WA 8L 1E

H}Eb‘] kA= 6d 1 S = 3l

of o HAjofofl W=, FAA | A H Hhﬂ%oﬂw}a}

self-aggregation)©l| 2] 3l A E WA & BMP4 A& <147} 323k

S -+ 3k DMEM/F124] #] ] 6°‘7J o kgt -5 g A el A Sl A

01491 KDR¥} PDGFRp W&l o] Z+2} 30% 2} 50% ©]% <7 8= A&

A71& F3l 2218kl vk 1B).

o] gof "7 M A", F5 2 Y1 ¢(endoderm), T ¥l % (mesoderm)

(ectoderm) -] 2] Al X2 -rii}% T A+ A &8ls (pluripotency), B

|50l o] HARSA AR MER L8 o A=

$}5 (multipotency)= 74| = A L& 2] ] h’/} A7) BA 5 HE 7HAH A

I o] ko] A =g ML= F-3toh= 59E 2= A X E oo, vhs

A 3Z (totipotent stem cells), % 3&-8}5 & 7] 4 ],L(plunpotent stem cells),

5 (th54d) & 7] Al 3 (multipotent stem cells)= -+ & <= U T}

Frg o A o, "ufjolZ 7] A et = g eho] KA 9] A-g-ol] 28] 7]

S| 7] vl otol] A W) Al 323 (inner cell mass) S 580 A £ ol A wj] %3k

TEY e MER et ¢ 9l A -85 (pluripotency) S 7HX

oju| sk, o] ol A gy = A2 ofHu, W2 o R
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Fohsht

gl &of, Al E A E S 2 2A4 ] S48k VA EE R
A 2] ol A4 v 3k A o = v 85 (multipotency) S 1A= Al EE & n] s},
=/ A, Bt Al 3, R W e okl Al L, A =T A 3 5 o) Al
A7) F7| A EE 0 L g FMal ol g}l A H A, ok ), F, HE 2
ol 5o 7HEE e 4 vw Ul o o, uhEA sk Al = <1kt
Fref ol

g o] F VA = Q1KE w of 7] M| 3E(embryonic stem cell), 5 285

% 7] M| 3E (induced pluripotent stem cell; iPSC) = A A 32 8l X] &+ = 7] Al| 3Z (somatic

cell nuclear transfer cell, SCNT) 5= 1 o™, v}t A 3} Al &= vl o} = 7| M| 32 5=
(o]

Ao, B} vl A A = QA ol M EY = Ak A SV A EE QRS
oS e s Tl g dom, 7 absE A S A = A 8 AR
AT},

Howkrg o] o] "BMP4" g 21 7Foll A BMP4 -7 Aol 93] 17 ¥ =

ol 2 A A4l 2FE 2] v] $kt}, BMP(bond morphogenetic protein)+
TGF-B(transforming growth factor-B) 773 ) 2] o] &:3}= Al S A7)
A2 =7 A7) sk B8] 2A A R A 22 o] A A
oo AT 53], 7] A7 A BMPE] 5= Ao <= wljoto] 5l

A A ol| A == Aol AAA ZEL sk}, A Q2 B E BMP A L HFO
A1y A28 Ald/E# 2 7] YAl (type 1 and type 11 serine/threonine kinase)
TE&A &l Agstel BMP Al e A dS Al At A2 =8 A = A1

T Z QAbgiA] 7] a1, Q1A E A1 8-A = A2 9] 712 2] Smad

Tl S QIARSEAIA A3 W o] 2l Z o] o] F-ol X}, =& A o o] 3

Z 4 ¥ = Smad @ A& R-Smad(receptor regulated Smad)et3L 311, Smad-1, 2, 3,
5 % 80| R-Smad?l| &3%+t}, o] &2 Al 32 U] 9] 3 E 1<l Co-Smad(common partner
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A 8 k3l T

A7) A3 Aol A A8 3-S5 1A = PDGFRp(platelet-derived
growth factor receptor B)°ll thako] F7d o] wal-& Vel Th PDGFRB 15kl A
PDGFRB 1 4}ell 2] 8] Q1519 & = g} o|t, 7] % A<= PDGF = 2] o]
£3h= A3 32 BRo] Al 7 vobA] =& A E Q1Y k. Y] Al Ak
S Az gig EE S EH 2 QA Al Ee] SolA A1) F

s,

Bk o] A 2] Q) 41 4] of of uk= A, A A E 7] 4ol o] G ) oF A3t F
A ol Tlsho] FrAIE 4] 0.2 SHol gk At 4l A1) 7] 4eel o )
%4 %= M1 PDGFRB H18) G421 A L5 ko] e ) o 4% 3
$16-2 Sholsh 5= Q9L o] FAIE Rl ol 3] PDGER o3 %4l
AEFTES A W) R S5 FALGE 5] S WOl F AT 3)

i

ool ofe) Ald AT AFAEE=I AT AT A E So] A<l

PDGFR , CD44, CD146 3 NG2¢} £1F5] =714 32 50] 4 w}71Ql CD73 L CD90

ol Ao e S Hol= ¢k, A9 A S0l A npA <l CD31 2
2l 2 CD45 52 W3 8HA] =T 4).
s, 2a W AWM 22 FHAME

Fref WEskAl, B A E W A ook P (5 WAL 8), A

Azt Rl A 2A 8 2AZE A8A A H 758 I 5AZ o =

7S ZFA R 10 2 1),

Howkvg o] 8of & SR A| 3 (progenitor cell)" ¥ H] U] 2] 1A (asymmetric
division)S & 9= A= AL E 2|V 8= A o2 A7 A (precursor) BF = L H ] 1
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9 shupo] A R 2, AT el oe) Az dHSH ATAEE
34 A1 A (angiogenic growth factors), FGF(fibroblast growth factor),
VEGF(vascular endothelial growth factor), IGF(insulin-like growth factor),
EGF(epidermal growth factor), ol A~ F = H A GA-10002 X33} +=
EGM-2MV(SingleQuots, Cambrex Bio Science) W A] ol] v &&}= A& EH 0=
gt dAFY AT AHEZE AT AERE L7 = RS Ale e
nl-2k 2] 5} 7 = EGM-2MV 1l A] ol] 5% A~ El| o} & %] (fetal bovine serum; FBS), 10
ng/ml angiogenic growth factor, 10 ng/ml FGF, 20 ng/ml VEGF, 10 ng/ml IGF, 10
ng/ml EGF, o}2= 52 H 4k GA-1000S EZ 313} d 359 A 323} -8} 1) %] o
Wi gt = 2l ot ofof] A gk = A2 ot
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, ] 9} A 3 (adventitial cell) 55 ¥ Al 3 (mural cel ) 25 B8] = 2 3
S A, SR ] D A 107 50% 71
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>}L ruﬁ
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o2 A ek AbEa 7 FHA AL /141 Ho] 4
B 918 A it Ao s thisks
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e X2
B R

0
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FEofLpe] FEjRA 238 S, Y] ol o8 Al daae] MRS
2 A 4= | X] 8] & 4= o} v] = Ak (minimum essential medium non-essential amino
acids; NEAA, Invitrogen), ¥ 14 §1/22 E 8] E vl o] Al (penicillin/streptomycin; PS,
Invitrogen), - F} E of] &F-2-(Invitrogen) S 3Z ¢} vl & vl A] of] ] sl = A&
ER o o= AT ATAEE FE L A EZE E8A 7 = HES
A&k}, nl-5-2] 3} 7l = DMEM(Dulbecco's modified eagle medium) Wl <] o] 5%
FBS, 1% NEAA, 1% PS, 0.1 mM p-H I E ol &h2-& ¥ 3}l = & A E 3} 13
Hj AT o] v ket 5= Rl o} o] of] A gk = A1 of vk

Bodbvg o] 8-o] " &+ A| 3 (smooth muscle cell)" &, -5 Sl A 7F25FH 7}
s O R A S E o] A ol 9] o WS B Jljrﬂ o]t
FEEHEE = AT fGA 928 274 g B oluh ke Al
WaEgoln, Ea Al vl Ak oy Hg Tl shto] Bl o s
7T D3 a9, 2, Ag ik g2 ol Wl 7)o W F, ALA 9] ZF F9 e
EA gk}, 2 QLA ] o] Ao T4 A& = Ao <A
Hgto] Heto] V5ol gt o] At

o] ofel Al B e, k) ol o) Az el AT A e
=& % (horse serum; HS, Invitrogen), | ¥} 55 = (chicken embryo extract; CEE, Sera
Lab, Sussex, UK), PSE 3Z&Fsl = u| & vl %] of] v sl = A& EH 02 3=
QB9 ATALE AR LA 5 PEE A S A RS
3155 =5 322 DMEM(DMEM high glucose) Bl %] ¢l 10% FBS, 10% HS, 1%
CEE, 1% PSE 32 39Fdh= 24| 3231 13} mj AJol] mlj sk 5= 9l o1 o] of] A ghH =
12 ot

Howkrg o] &of "4 3 (myocyte)" &, A =5 A 3 (muscle cell) =
- XA 3 (myoblast) 2 F- B WA SkT}, ZFzbe] A = 7] A fr(myofibril),
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o] A~ F-el v el 5 A6 (isobutylmethylxanthine, Sigma-Aldrich),
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Sh= WA A SEoF A HE S0 S1F E o A Q= A Y
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F hube] FE|RA, B S ) VA Z S HE9] A A 2
A8 Asle] ouF i A 88 852 A 73}

o] el RA, By o ) 7 A Z5 9] ATA
A7 A 2 BA e AZE 98 L2 4T3

shube] FE|ZA, By g ) SV A Z R 359 A A e

kA slo] oful = X 28 852 A e},

T ahbe] Sl RA, Boutg e Al 2V A ERE d9FY A AR
kA s X 2 Ao A ZE Yo 258 A Ta)

A A o 1: 17} 1l o} = 7] Al ¥ (human embryonic stem cell; hESC)<] #lj &
1] 28} el 9] Q1%E Ho}= 7] Al 3E(H9, CHA11-hESC)E 0.1% A el o=

€] 3l 1] &F% Al (Nunc, Roskide, Denmark)ol| A, Al 32 A4 & A =2 <1
u] Eulo] 4] C(mitomycin C; Sigma, St. Louis, MO, USA)E 10 ug/ml9| &
9043t A gl 8lof 1) gk w922 vl o} 4 f-o} A 3 (mouse embryonic fibroblast;
MEF)& A A A| 2. 8}o] F1)] 431l v, o] w), hESC+= DMEM/F12(50:50,
Invitrogen, Carlsbad, CA, USA), 20%(v/v) & 7d T A| & (serum replacement; SR), 1%
H] 3 4= o} 1| = Ak(Invitrogen), 1% | WA 2~ E 5 & njo] A (Invitrogen), 0.1%
W] E}- 7} E of] BH-2-(Invitrogen), 4 ng/ml bEGF(basix fibroblast growth factor;
Invitrogen) 2 74 £ 1] 9§12 A1-g-5hol k. ] 9ol & w2l A8 731, 591 )X
791 47 0 2 Al 2 A2 A ol AU 5 0.0, A T G 37°C, 5%

o\ 4kak e, 05% I fA A W ST,

A A o] 2: 8} 4 A (embryoid body)S] A

L8t 722 A3 dAE FAdsH7] S8k Qg vjot= T A R E
] sfol A 2 A X A e} -] A 7] 3 A 222 Wl 5] Al (Falcon/BD Biosciences,
San Jose, CA, USA)l %7, gk A & 3} a1, DMEM/F12(50:50, Invitrogen)©l]
2%(viv) 87 o] A& (serum replacement; SR; Invitrogen)7} 3 713 1l &F <l of] 45%-
Eo]- A= R HH o‘t{g]_th] }\1 ,9_212 ] E-g]_oﬂq_ ,9_21 A=) HHN—jﬂl: 10%(v/v) SR, 1 mM

FE} %l (Invitrogen), 1% Y] <= o} 1] = ,F(nonessential amino acid; NEAA;

Inv1tr0gen) 1% Al YA A 2= E 3 & nlo] Xl (Invitrogen), 0.1%

W] E}-1 7} E of| BH-2-(Invitrogen) = 240 W Wl kol o 2 &4 H-9)] 31 St
HjF o2 o] Eo A WA G, 5 A 6 ot v kTt
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A A d 3: BMP4 A3 AR A g ol o gk v A ) S g AELHY F71
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FAde A d 1 mML-ZFEM, 1% 1) D5 ofw| =4k, 0.1% W e 7HE ol eh-2-
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AL gl a A THE 1A 2 1B). B3 BMP4S A ¢] 3} A @& t) 24 (NT)F vl 9
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EGM2-MV (Lonza) ¥l A ¢} SH7A] 37°C, 5% o] A3} ekA Z 71 ] A 3E 8] 7] of A
WA 25wl Sl vt. 7] Aol A v e o
B2 0 7 o] A an, Bt {8 olak kg ol A A 1) vl x| w3k wd S
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AZE AT 0o = Ak th 2 W A] 3 vl Algin
HI ¥ 10 ool Al 374A] S fr), 2 e |
7l o] T M| 1= 35 mm FEhAl = vl FH A 9
=509 T-75 Zek2 =00 3 WA 5x1077) 2 5

T A8 ZFeb 22 3 mg/ml & =9 ZFeF2 & 9 (Stem Cell Tech.) 2] 32t
3 A = 2 82 5 g2 Zepal
& NE ARE-31S AL, o] 9-9] Alg)ul Fell = 200 & A ¥ Fel &S
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CXCR4 H c-kitoll tafj M= 54< B d G = YR

[126]
[127] AA 7. dFFY AFHEY B3l
[128] A7) A A o] 6] WH o 2 doly A9 H A EE A 44 O % 5% FBS,

10 ng/ml angiogenic growth factors, 10 ng/ml FGF, 20 ng/ml VEGF, 10 ng/ml IGF, 10
ng/ml EGF, o} =52 B AF 2 GA-10002 383l EGM-2MV(SingleQuots,
Cambrex Bio Science) Wl Aol A vl %k A] A A -2 o] & A5 A L9} FFAFSH
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[134]
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[ -8 1] 1) = 7] Al 3 -2 2] 1A (embryoid body)©ll BMP4(bone
morphogenetic protein 4) /&N A& A €| 8}o] FH A HE=
3k 7] = A
2) 7471 1Al el A l‘%i}ﬂ S AZE LT3 dAS
GAA E 2 Gk ] EL
3) 71 2y Al o] H-efd T A
H| QFslo] F-A-H /H]EUJ% X}?i
S, V| A ER 7}

[ 2] A 13kel] QlofA,
&7 DA 2] 57] ] 32 = Q17 vl o} 7] A)| 3 (embryonic stem
cell), 7%= 28} < 7] M| A (induced pluripotent stem cell; iPSC)
a2l Z) A 32 8 x| 3} = 7] A 3E (somatic cell nuclear transfer cell,
SCNTZ T4 v- 27 A8 5= o = g}l 3121 Wy

—z
_VE
r

[ 79 3] A28kl 2o A,
7] E7) A E= QAZE el Aol B,
[T 4] A1}kl 2l o A,
F71 2y A AL EY = ERHA 845 Ay st o] Fo A=
.
[ 79 5] Al 1g}el] oA,
F71 3)eA Q] VAL Zebal i vl slol uh,
[ 73} 6] Al 1gkel] QLo A,

71 @A 3] AAdEE A AAEeE
PDGFRf(platelet-derived growth factor receptor B)°ll F-d <1 ¥,

[ 3 7] A1 WA 6T 5 ol = gk ahe] WH o R Alxd daFe
A 3
[7d 73 8] A 78}+2] %‘J&Tﬁ ATAEZE AP A A4S A angiogenic

growth factors), FGF(fibroblast growth factor), VEGF(vascular
endothelial growth factor), IGF(insulin-like growth factor),
EGF(epidermal growth factor), o} =52 B A & GA-1000S
S HEk= EGM-2MV A o] A il Fah= A& 54 02 dh+=
daAFY ATAEZE dAFH Al ZZ LA 7] = .
7973} 9] A78e] d#9 A4 3EE NEAA(minimum essential medium
non-essential amino acids), PS(penicillin/streptomycin),
B-H FFE o Bh-&-S 33 3l= DMEM Hl| A o] A vl 3= A&
5o ol A A AEE HEIAER LA 7] =
jEe
i

oL fu



PCT/KR2012/000769

3122 DMEM Hl A ol 4 vl 8= 215

22

5} 10]

WO 2013/108949
)

er

3|

[78

4

21, H)Abvil et

1]

er

[

9 AT A E

9 AT =
o] ghej A,

d

k)

A 2 ZF 5122 DMEM M| ] of] A ]

DMEM HJ| %] ]| 4] w]]

A7

A13

|
|
|

F12

[}
F13

[}
14

[}

k)

k)

k)

er
er
er

3|

[7

3|

_O
[
[78

i

o

°©

.

]

o ATALE

-
.

EREE

B

T

o A1 A,

d

AH o
.

A 15

|
|
|

F15

[}
16

[e]
} 17

[}

k)

k)

k)

er
er
er

3|

[7

3|

_O
[
[78

]_

7N A el

-
.

3

=

of
2
T

o]

i

A 15

5} 18]

k)

er

3|

[78



WO 2013/108949 PCT/KR2012/000769
1/11

[Fig. 1]
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[Fig. 3]
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[Fig. 4a]
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[Fig. 4b]

Yy OXO S¥ao

01 0L 20L 101 oO) #0) ¢0b 0L 10F oOF »0L £0) 200 101 ¢

¥€dd

dvO-IA

HO-VIH

28V-V1H

-0

€eLao

v0b 0b 200 100 o0k o0 50b 200 101 o0 vO 01 200 10b oOLv0k cOb 201 4O o0}

1€a0

134

04 40} £01 201 ;é ok v

_m

¢oll

O 0k 201 101 oOLv0b €O 200 101 oOL5Ob £01 200 10k o0 yvOL eOb 201 400 o0

Ha

€200 50100
+0L 60F 201 10 oOb 500 601 200 401 o0l +

0600

ZON

av1ad

mwmce 70 10k o0k v0b €01 20b 104 of)

L4448

gy49ad

PH4Odd

boOL €01 201 101 o0h#0b cOL 20L 101 004501 €O 201 101 oOky

0L €0l 20 0L o0}




WO 2013/108949 PCT/KR2012/000769
6/11

[Fig. 5]
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[Fig. 8]
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[Fig. 10]
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[Fig. 11]
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[Fig. 12]

[Fig. 13]
cell injection after: 1wk 2wk 4 wk
hES-PVPC
retina detachment
(oxidative stress induced
macrophage recruitment)
BM-MSC
or
death

retina detachment /

I ta-MSC lens-retina adhesion
placenta- :
or

death



INTERNATIONAL SEARCH REPORT International app}j(;gajr(m No.
PCT/KR2012/000769

A, CLASSIFICATION OF SUBJECT MATTER
CI2N 5/071(2010.01)i, CI2N 1/02(2006.01)i, C12Q 1/24(2006.01)i, C12Q 1/37(2006.01)i, C12N 5/02(2006.01)i, A61K
35/12(2006.01)i

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

B. FIELDS SEARCHED

Mintrmum documentation searched (clasgification system followed by classification symbols)

CI2N 5/071; A61K 35/12; A61K 35/14

Documentation searched other than munimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international scarch (narme of data base and, where practicable, search terms nsed)
eKOMPASS (KIPO internal) & Keywords: perivascular progenitor cell, stem cell, BMP4, PDGFR-beta

C. DOCUMENTS CONSIDERED T BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X DAR et al., "Multipotent vasculogenic pericytes from human pluripotent stem cells promote 7,13-16

recovery of murine ischemic limb"
Circulation, Vol. 125, pp. 87-99 (17 November 2011)
A See the entire document, especially figures 3-7, supplemental material pages 7-8 1-6,8-12

A MANCUSQO et al., "Circulating perivascular progenitors: a target of PDGFR inhibition" 1-16
International Journal of Cancer, Vol. 129, pp. 1344-1350 (02 December 2010)
See the entire document

A KR 10-2009-0089206 A (KOREA ADVANCED INSTITUTE OF SCIENCE AND 1-16
TECHNOLOGY) 21 August 2009
See the entire document

A KR 10-2009-0129230 A (CHABIO&DIOSTECH CO., LTD.) 16 December 2009 1-16
See the entire document

A KR 10-2011-0129842 A (KOREA INSTITUTE OF SCIENCE AND TECHNOLOGY) 02 1-16
December 2011

See the entire document

D Further documents are listed in the continunation of Box C. See patent family anuex.
Special calegoties o s “T7 later document published after the mternational filing dato or priority
“A”  document defining the general state of the art which is not considered date and not in conthict with tt 1pruim ion but cited to wnderstand

i be of pdj}cula‘" relevance the prmeiple or theory underlying the invention

“E™  earlier application or patentbut published on or after the international  “X  Jdocum

t of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be counsidered to involve an inventive
a7 o : . ‘ P - . DI R sfers a the dociment 18 f3ken aione
1 document which may throw doubts on pricrity claim{s) or which is step when {he document s 1aken alone

cited to establish the publication date of another citation or other ;

Lo W Sstathsn e pu %'J‘“ b I > Y7 docurs of pdm(.u far r@i@vanac; the clammed 1r'\/cr't'0n cannol be

special reason {4s specified) o : when the

i

“0F  document referring o an oral disclosure, use, exhibition or other oM sments, such com bination

means being obvm'ﬁ toa

“P”  document published prior to the international filng date but later than  «g»

document member of the same patent family
the priontty date claimed ! :

Drate of the actual completion of the international search Date of mailing of the international scarch report

14 DECEMBER 2012 (14.12.2012) 17 DECEMBER 2012 (17.12.2012)

and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office

Government Complex-Daejeon, 189 Seonsa-ro, Daejeon 302-701,
Republic of Korea

“acsiraile No. 82-42-472-7140 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009}



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2012/000769

Box No, {f Observations where certain claims were found unsearchable (Continuation of item 2 of fivst sheet)

This international search report has not been established in respect of certain clarms vnder Article 17(2)(a) for the following reasons:
i )A{ Claims Nos.: 17-18
hecause they relate to subject matter not required to be searched by this Authority, namely:
Claims 17-18 pertain to a method for treatment of the human body, and thus pertain to subject matter on which the
International Searching Authority is not required to carry out an international search under the provision of PCT Article 17
(2)(a)(i) and PCT Rule 39.1(iv).

2. E:j Claims Nos.:

hecause 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, specifically:

(%)

E:} Claims MNos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a}).

Box No. il Observations where upity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

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

1o

As all searchable claims could be searched without effort justif
additional fees.

¢ additional fees, this Authority did not invite payment of

3. E:j 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, s

4. E:j No required additional search fees were timely paid by the applicant. Cousequently, this international search repott is
resiricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest E::} The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

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,

No protest accompanied the payment of additional search fees.
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