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(57) Abstract: The present invention relates to a composition for inducing direct transdifferentiation ot a somatic cell into a vascular
progenitor cell and a use thereof and, more specifically, to a composition for inducing direct transdifferentiation of a somatic cell
into a vascular progenitor cell, a pharmaceutical composition for the prevention or treatment of ischemic vascular diseases, a cell
therapeutic agent for the prevention or treatment of ischemic vascular diseases, a composition for screening a therapeutic drug for
ischemic vascular diseases, a 3D printing biological material composition for the production of an artificial tissue for the treatment
of ischemic vascular diseases, and a method for direct transdifferentiatiion of a somatic cell into a vascular progenitor cell. By pro-
ducing a vascular progenitor cell by direct transdifferentiation of a somatic cell according to the present invention, it is possible to
reduce the production period of the vascular progenitor cell and to avoid the formation of teratoma, which is a side effect of an in -
duced pluripotent stem cell, thereby minimizing the side effects of a stem cell therapeutic agent.
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[63] RT-PCR F- o}7p2.2= Alof] 2 38to] wd o] -5 24153 214, GAPDHE
& &2 ARSI TS 3),
[64] 3, 42F 1| 7 (phase-contrast microscopy)s ©]-&36}o] 4k & 49
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[65]

[66]
[67]
[68]

[69]

[70]

[71]
[72]

[73]

[74]

el b9} o), el ®l & 10~112 o)ulel ETV2 @ ETV2/FLII ¢ 28] 7=
M oA Z2 Y7 HERYT] A1 2F8ES] o, Al 7ko] XG55 Z 2 o] 427}
Z7Ve= AL gl i)

B gz E5L 719l E 3309 oW, FLIIS. 2 73 5 A%
#E T F2UE S2A71V] A8k, 3V A xa g =

A el T8 7 Al (gelatin-coated dish)oll 4] 1l &} 33t}

Fiia
£

2

M ERYE
o2 -8t

Mr
Ot

AA 3 HAMES}ES o] &5 AW FA X 9] In vitro 74

HAMEZ3L kS e sr] 9lste], MEZE 4% - EE& S dsto] =
(para-formaldehyde)oll A1 103+ 224 3} a1 0.1% Triton X-1002. 2 10459t
= g)sle] Tkl o 2 WHE AT Al ¥ 3= 4% FBS/PBS £-2}7 (blocking) & 9 ol A
3037 i Fstar 1 ol Aol ekl o= A7 12} A 9 1A ZE
& HEG A AT ARE-EE 12F &A= the- 2T vWE (1:400, abeam), CD31
(1:200, Chemicon) 2 a-SMA(1:200, abcam).

12} 34 F 53 A 71 3, 0.05% PBST(tween20/PBS) & 33] A X 3131t} o] 3
22} F4 3 A S PBSE 34 8t] 1A1F 5t Al 3 9} 13- A] Z1 TH(Alexa Fluor 488
2 568; 1:1000, Molecular Probes). 0.05% PBST &= 3t Al| & ¢l 3 31-& Hoechst
33342 (Thermo Scientific)= ©]-83Fo] 15%7F thH] 3 A (counterstained) &} 3 T}
%141 & Olympus Cell"TIRF (UOBC center, UNIST) & 1] 4 & o] §-3}¢]

SU RN A

AATAEE AW AEe} FEIAER B3I 7 se A AL 7R 2
e, 7] CD313%} vWF = S A| E 8] w7 2 AFR-319 01, a-SMATE
W2 A E vpA A ARG Th WA A 3} 8) A S Este], ETV2, FLIT 2
ETV2/ FLII®| 9§ FAHEE Sl Al 24 fred-da A+
A 3 (induced-VPC, iVPC) &2 Z2l &} A th(= 5).

RIS

AN 4 F=9-83 AT A ¥ (induced-VPC,iVPC)9] 3 PA A3 X853
22

g A vy wdol| M ETV2, FLII 2 ETV2/FLII % & 2 A 3+&}o] =
FEE-d A AT Al FE(induced-VPC, iVPC) o] &7 3] Hof] A B3 7E
LR =A] hol B 7] f5te], 72 o] F- % ¥-E 7 7 5~ Al FE(induced-VPC,
iVPO)E o] st A4 7|3 = /& S48t

TA AR, drhe] Fue] dA E o] A &Y ¥ o] 1] A (laser Doppler
perfusion imaging) & ?13f T4 o] gl FEvb9-2( 7, 8-1075, =577
17-22g)E 160 mg/kg®] SNERFE|E-& FQsto] npu] At} o] =5 9
A7 A 24 9l (proximal) 22 4B 5 Al (saphenous)”d =
% 2} (popliteal) A W 2. 2 1} 5] o] X] 3= 19 %] H(distal point)7hA] Hrle] W&

AR} T A 2 (arterial ligation) 3-of], th2- 3} & A9 0 & vlg-AE

=

|23, 7}
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w9tk ETV2, FLII R ETV2/FLIT iVPC 2 Tl 2 (HBSS; 21 95 ) (n=8 per
each group).

[75] ol As}7] A, 4371 Al &S CM-Dil (Invitrogen) = 3 4| 3} T}, o] & 2+

np9-220]] 1 x 106 cells (80uL) == HBSSE -t B H-of] )= e ) 2l
4] % o %LH TRt 1A 7 E G vhelel ME oA ', 74

2

149 2 284 F ol A & #5F o] W] A #-4] 7] (laser Doppler perfusion
imaging (LDPI) analyzer, Moor instruments, Devon, UK)E ©]-8 3} 54 3} 3 th(%
0).

[76] sdA v R HsdAd vy dRE
histogram pixels)= 7] Z 2 A4t 24 4 g
A72 e gole) 2 S84 o 15
el = LDPI index?._/ﬂ eI & 704 o
£ol3l gole] 583 tehl Aol
171 %9 3kel 2, 56 R 5 7904 Lhebd ek o), o 48 BE ivRC
=°] slgdAd v RdolM d7 2 352 Yehldn. 53], ETV2/FLII
NA thztel Hlal well H A F7HeE D3 EE YEhl= Al
S

>

[77]

o
J

T

dob 2 2
ro R
o3

O
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2799

(473 1] ETV2(Ets variant gene 2) 2 FLII(Friend leukemia virus integration 1)
Fol| A el E of = Sl o] o] vl A7) Gl 8- Y S
AR = A7) AL A R E HEHE EAdT o R
E5sheE A M E2FE d 3 A9 Al E(vascular progenitor
celhZ 2] A watr-sl F 528 2AE.

773 2] Al1gkel]l o)A, 7] ME = Zepan| = W, gxn = W,
HIV(Human immunodeficiency virus) ¥ ¥, MLV(Murineleukemia
virus) B, ASLV(Avian sarcoma/leukosis) # E|, SNV(Spleen
necrosis virus) ¥ ], RSV(Rous sarcoma virus) ] 5|, MMTV (Mouse
mammary tumor virus) ¥ ¥, o}t = 1}-o] 2] 22(Adenovirus) ¥ ¥ 2
& 23| 2 A &9 2 vlo] & 2~ (Herpes simplex virus) %

ol 3] 2 (episomal) HE & o] Fo] Z ol A A ElE of = s} o]
HEQl A& 53 07 dfi= A MEZHEH &I A5+ A E(vascular
progenitor cel) = & A A W A3} F 28 24 =

7873 3] A1}l oA, F7] AAME= A frobAl 2, TS AH E, A M 3,
AQA 2, WA E, GA 3, 53] M| 3 (pericyte),

e

=

A2 A 3 (astrocyte), BAI X, M A E A M X, AN AS7] A X,
FERAE, FUHASVIAE L ANE SV|AERE o] F R
ol A el of = Ebo] ARl AL S SR &

A A 2 5E] 3 A M| 3 (vascular progenitor cell) 2 2]

A A3} -8 2=

[ -3 4] ETV2(Ets variant gene 2) 2 FLII(Friend leukemia virus integration 1)
Sol A e of 1= shh ol el @R Ab] RS w sk
SAL A = A7) ST A7 916 WE S A A o) 9 8ol
A Wz g; -5 @ A - Al 3E (vascular progenitor cell).

P13 5] ETV2(Ets variant gene 2) 2 FLII(Friend leukemia virus integration 1)
Sol A e of 1= shh ol el @R Ab] RS w sk
AR, A7) LA Q) W e i A48 whE

[ 73 6] A 58kel] QoA 7] s dAASS

[ -3 7] ETV2(Ets variant gene 2) 2 FLII(Friend leukemia virus integration 1)
Fol| A el E of = Sl o] o] vl A7) Gl 8- Y S
AL, 7] AR AL 7F S | B = A4l whE
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AR} FEY Ao AT LS FEROE TS
S84 Frashe] oy i X2 g A EH 24

P41 8] ETV2(Ets variant gene 2) 2 FLII(Friend leukemia virus integration 1)
Zoll ] A EE o) - shi} o kel Wl Y] g A S I Bk
Bk, 7] AALEAsE £ e EE A4l ahe
Aot FEY AR AT AEE R OR Takehe
A dRAG X5 B A8 RS

7413 9] ETV2(Ets variant gene 2) 2 FLII(Friend leukemia virus integration 1)
S oA A EE o= st o] o] WA ALY bl g i sk
SATAY, 7] AAEATE Sl | W e HEi= A48 uhE

L o
r
)
K
i
o,
o
ﬁ

o &
T = huA
slgA] A A58y
DA A=
[ -3 10] ETV2(Ets variant gene 2) 2 FLII(Friend leukemia virus integration 1)
Fol| A el E of = Sl o] o] vl A7) Gl 8- Y S
AR} = A7) AAEAL T ] HE E A A ol =] sk
GAE 23l AAELE D AT Al 2= A ] kit 3 eh=

1
H.

-

of
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