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st7] 9] Aol & Fato] B S B} GASHA A gt T1e ) §1]
A o= 2w o] W88 A 3)shr] g A ool of 3l - kg o]
6&33% A& oYt}

AN 1L AZR 7ol S AT HA AT EFLDE A3
A s SV AT Fef A 7w ol= A2E e AlE SHA=

AX A =4S AAsY] el AE B3 LS ol AR o R,
A2 e 49 Az uo} S71A 3 (2471 0.25,0.5,1,2,3 2 4 x 107 &

HetZ ol E IR H 69 g SelolEQ] 7} Ao B35t 1 AT, 2
WA 3x 10070 8] F5 E e A7 ] HaE = Q448 gelstdl e, 025

DEE= SHA 2 A=A &= 28 gelstddt (=

WA 0.5 x 10671 9] -5 =
D). whehA, A& 3 @ 7} 0] = (cardiovascular organoids, CO) Al Z2A] Al X -3 3] A
AL Qe H A AE BT LS | x 1070 /em2E 2453 o}

AA A 2202 e E7IMAE FH AR 7o EA X

2-1. COAlx Y =75 F At Ao = o] xpdhA <l 3] 24l

| E F/] A (matrigel)Z} DMEM/F12E 1:1002] -3 4] & o] F 5 2313t 5| M| 3%
glo] Eof A gfslo] 2o 27 sholl A A gF AIZE o] A AH g 5

i ¥ &

A H ME G Zd ol Eol QIZF mjo} & 7] A E Essential ™1 4| &
o]-&-3}] 37°C, 5% CO, %71 3ol A v k3, A 371 Z4 ]EOM 60% 45
Ak ) Ao vl Fsk Aok, Al i) ¢ Aol = Thiazoviving 2 uM &

Hrtete] ME LSS T7HA 3T At & & 2toll &= A & HHO‘
AT o] 2 vt ] I wjof EV A X *‘Accutase—‘ o] &3}
GAA LR Tﬂlﬁ Rt o] & 7] AAfel 1ol M HA AE EFEEE Seld
1 x 10570/cm29] B2 wela ol E 38 9 6-U v % Z o] Eo) 523 5,
195-E 5 59t Essential 8™ v %] o] A] vl F5to] A X SHAE AL (Y

Aol &= ThiazovivinE 2 uM 5 =2 FH7tslo] M EZ AEEE S7HA ), Al
SAA e COR S ¥3} f- 5 E 98], RPMI/B27 nFo] 1] 2 2l & Hl| %] o] %
GSK3p & A A1 21 6 uM CHIR99021E & 713l o] 484 7k &-¢F =] ¢ 313 o}
W3l 5 2 o = WNT & A Al 91 RPMI/B27 vhol ] 2 Q14 ul| %] ol 4] 2 uM
IWP2E @7}0}04 4871 %t &<t A et ot 3 & 4 2 5 ol RPMI/B27
nlol g 2~ el e wj x| 2 w A 8ot B34 5 7Y o = RPM/B27 o] 2~
HlETl A;E’a HHX] 5 A g A2 A 2 2 1A 05 A sk v gt o 2 M
A Q7o 5 A xsiTt o] W, Al - A7 P = = 7|1 &<t
E7s 2 b e ge] Rkl K3l 5 glsty] A, Ml A
M3} Ao Wzt 2 A 5 askE RS (5 24). B3 AE AE A 9
AR s AL T
1A M 1-5Y 2o A E A Ht A A 72326 2 72.1, 102.2,
135.2 % 156.2 um= VFERLE, A[F 7 Ffol] whel ok H A o
% &

Frbeh A2
oISkt (5 2B). 3, AE AL vhA S F404 0 92 AL A,
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573 w7} (OCT4 2 NANOG)+= Al ko] Aol whe} Hx} Akl an, 9wl ¢
mtA (OTX 2 ZIC), =M kA (MESP1 2 T) @ Wul$] v+ (CXCR4 2
AFP)TLE %7]_;}: 7.0 o Q,o] O}oﬂq_ (1: ZC) L& 201 1 501 7]. HH o]:_r:q Xﬂ
SAA ] AE = 247 166.6 2 418.171L = é?léuu} (% 2D WA E).

2.2 7rAgE 7] o] A 7t ol A

A7) A e 2-19] FIFE 7Y 2 1190 A48T Qo =E ]/\](mesh)
7] 100 pm @} 200 um®| ~E#H o] & A& < 100 wm, 100 - 200 pm 2 > 200
Mmg] 37]?_ /ijﬂﬂ g}oq :,LQ 14_14 lﬂ 7L7L 3()017]}%] HH o}:g}oq EHQ ﬂ—?_] o}oﬂq_
(5 3A). 2 A3, ml & 7L A of] <100 um, 100 - 200 pm 2 > 200 um <] 2} 9]
CO9| H A7 717+ 80.1 um, 152.4 pm Z 279.7 um= Y EFSL O™, o
Mz 2h2E22.1,42.0 2 6.87H & YEFTE (52 3A ' B). H % 304 A, HHE 8k
Az wol E71AHE fell A8 Q7o =9 ZF 3 (< 100 um, 100 - 200 pm 2
>200 um) <] Ho WEELE 27 27.5%, 65.0% 2 7.5%% LEFSE T (5 3D).

23. 487 evtwolro] 78l a8 MY EIY D EA el

&7 AA Oﬂ 2-191 4 B A o2 F7] 5o 2 2 M AE SHA R
Z715 0] SE sAM Mg Al S HAE S A ek QAR vs A
}

>
u
)
S
)
4 O
BN
fu

lo M ¢
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Pk
)
e
iz
il
(V]
)
i
X
A

FAFEE A1 o 2 BT (5 4D). ‘Eﬂ ,THEAANTE A2t ER E
A G A R H-CO R L-Co2| AFA 2 BF]l5 gl g 23,
H-CO°l A AR EFS] A A wpA 1 MLC2v 2 A WERY] A A 3

MLC2a®| &l o] F-7}4akgl o), L-COol A= =E ] Al
TBX189] &l o] F-7tet= A1 & =2 Ve (5 4E WA G), H-
%A} i Mu]— o/\]‘/\]:L/(ﬂ_]_i rrL/HQ L—CO DLE]_%IQ] ]EL/H]J.J::’E_ :FMJ-?:]

A€ %5 gduk oke el Al Hol4 Tl Aule] AP g 8 2
H-CO7} L-CO°ll Bl | A mho] L= 38 o] g/ o) 27}3} Ao E YT (5
A 2k B)

o5 Bal, A7k thisd FVAE Fo A4 A R A% 2 A} ko2
NaAehd el He R 9 bolEE AxE AL SelE S YA

AAd 3.co8 F2A, dAE A4E R ATHE Aol HEFF
A AN 200 A28 A% ALErl e 4R 9
ds 25 H7bshr] f8l, 304 A o] FaAd A n A& F el A - (sarcomere) 2
]E = ‘:L]O]_‘/] ]Aﬂ ;—rL.J—E .JZ_/\]‘O]»Oﬂq- ﬁeﬂ]_, H_C ]]\1 L-Cooﬂ ]_SH Iﬂ

O
8 Z A (Z line), MAH V] EZE o} R 24 sy 2ao] #EH AL,

>
o}&

o

TH



WO 2023/085685 PCT/KR2022/017104

[72]

[73]
[74]

10

H-COol A 249 H Aol (1.6 um o 1.1 um) E HH](1.4 um ol 0.6 um)7}
L-CO°ll vl 8} Z-7F8h= A2 YERTh (52 6A WA C R 5 7). B3, A4 =
ol A Az AL S FE ks T-Al ¥H(T-tubule) & 732 L-COell H] &
H-COo A t] S7Fg Al o & LFeb ST (3= 6A). B 3H, A o 83341 4
o] &3fo] CAV3+ % JPH2+?1 41 +29] L-COX.U} H-CO A T L 3tal &4
93 59 2. ¢TnT, cTnl, CAV3 2 JPH22| F- A x} 2 vl d vkl 2 1. CoX t}
H-CO°l A A A 5HA = A et (5 6D WA F). B3k, A} ol YA &
ZAstE N EZEgolo] AL s H7EE Al FRAAAN A & o] &8t
v EZEglole] 25 g% Ayt L-Ccool Bl & H-COoNA v EZ = g]o}o]
TE7F T EEE Ao w B oW (5 6G), M EFZE=g ok 55, 7] B
2] 2~EH(crista) & A o] H-COol| 4] L-CO°l vl &l 7-&] A o2 | S-713k Ao 2
WEFA T (5 6H WA ). Ml EZ =g olo] &4 2 8lslr] 9] st
1] & E 2} 7 (mitotracker) B4 S ¥4 ¢k A3} L-COel B] 3] H-CO°l| A ¢
S 7hee gl vl (%= 6K R J). H-CO 3 L-CO°l A thAl &4 w7l o] 2l =
STHRALAANTE B A2 EXE Bl 8l F41 8 A thaL 24wl
PGCla, CPTIf 2 TFAM &l o] H-COol A 2] & o & F7lete A&
gl (= 6M E N). B3 L-CO9F & 8] H-COOl| 4] H- 2+ %] (adherence
junction), {F=1 %1% (gap junction) & H] =¥ <% (desmosome)S- 3 35—
A3 2A 3 A ¥ Y] 2~ H(intercalated disc)7F &1 ¥ AT (= 8A). oS¢,
AN S Tl A A A Cx439] T RlS Bl g A
Cx437}F H-CO° A &= A2 M X 5 §Htoll A a1 2 A] e 3= ¥hAH, L-CO°ll A
iAo s W = 2 S8k aL (5 8B), Cx439] A H ehde
3k H- cooﬂxi L- co,ﬂ&} F7hete A o= e T (52 8C 2 D).

F A AL RS SEl e A g
37}5&157} U]E%E ool T2 A A s A o R Axetal 243} U

W

Eil

AL
AN 4.C0Y7 548 AH5e R AZ /q]g Elold = A9 1A

71 AA el 2004 A2 A D Q7o 9] V|5 A FIEE fEf, A
Tt I e s D Bt =t B ) ot s bl = o o VA Rl BB ok e e B
A48 3% A3}, H-COx= L-Co°ll Bl &) ¥Hg s §lo] 5 a1 =& ub| L-CO:=
HhE SR o] 2rar, whe A o2 YET (5 9A ® B, i 10). 3, H-COoll A
Z thHl-E Alol 9] 7] ZH(peak to peak duration) E ¥}-& %] £ 7] {F(contraction

relaxation duration)©] 5 7}8}= A& 218t (5 9E ¥ F). HHH, ¥
Al M| A2 ¥hE 9> (beat per minute) = L-CO 4| 5715k A2 2F¢

9D). FE 3, H-CO+= BF A A A 8] o] AZAE = #3}3gh vk
A, AERY 2 mEEY O A AT B 3R o] 9 Ao R
e T (529G 2 H). o2 7, H-CO+= L-CO°ll H] 8l 215 <4=(Frequency) 7} Stal
AgE7 dEol & A& ST (29T WA K, & 11).
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o1% B, g ol A A WA BAPS ¥
Sbwol Bk 5 0 RE Y4 a AUEHY 0 R 1ok 922 sl
AAd 508 QR UEADL A 7t
7] A 2904 AZF AP @ obo]me) Gty E A @A

23 0
=

] A, 4 24 L 4 B KU RS JASAAG, 7 A
=5

—~
S o
L

H =
u} 01 EFNB2, EPHB4 % PROX1< L- C001 H] oH H- Cooﬂ H 4@,33
Z7Feh= e glah 3Tk (5= 124 WA O). B3, W A &
H-CO°A] ¢TnT 2 CD319] & o] L-CO°l| v]3)] =718t AL 82159 a

Ak H71E Ze AR W, AU 2y 9 do| v §ojHow
Z7Feh= A& g2l o (3 12D WA G). E3F H-CO°ll A CD31+ 2 vWF+2]

& L E Fito] FUhshE o] WERE AL, DI 9] A 9] EA| E(tip cell)
2 - o 7 A A (sprouting angiogenesis)S £ €3 518k A 7 U E 9] A7)
AAH AL st (= 12HE D). B8k, WA FA A 2

Fa A 28 n) 48 E& H-cool A g ¥ W7 (umen)o] A H S-S
gl ot (2 12 E K). ob& 2], AME D AN IAEZE A 9]¢ A4S
TAshE M F sty A okl o] S A FdNH 2 A

3 P48 =8 8918 A3 H-CO 2 L-COol M &= Aol 7k gl Ao s
LFERSE T (52 13).

> N~
®)
o
Lo,
]
i
.

A A d< = F7t

71 A A el 2004 A2 A D3 Qoo Rl A s E Hrtshr] 9,
s A EE the Al xe] A4S g rhe A9, eD319] o] YERh =
SR B A ¥ nb7] 2] PDGFRP 2 & 33 82 A4 E vF7] Q1 aSMA7}
LA H = 2SIt (= 14A 2 B). L3, Fo AR AN A & T8l date
W EA, HAR ] VA e R AR Fol FIE T (5 140). o},
H-CO ¥ L-CO¢| 3} #d F74 X %H“Z‘ﬂ E S H]E WA e A

h=]

PDGFRf, CALPONIN1, COL4A1, COL4A2 ¥ a-SMA 2]
H-COONA §-214 02 Z7hshe A H1319 0 (= 14D 2 B).
0|2 Eal, Al v A EE Bl B, o2l B
2

WL A A BARShE & g e vk sl A 8
st A Qb0 EE AT 5 Y& Gl

AN 7rel AR AR e7heol B2 A A5 R IR WY £3 V1A
4

< HE e AP Lol me ASAIE s B AR v ES A Yol
Folshs FAA AL VIR A2 E f90s7] 916, H-CO R L-CO2| -3 k= +
59, 159 R 25 ol & A& LA ST (5 15A B/ B). GO w4 A,
AAAE Sl Fefshz FAA R e HEAAD 0 A E fdAte
Hh o] Z7H8HE A o= el (= 150). T3, 3] E 9 (heatmap) ¥4 A T,
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[83]
[84]

SERERRET
29 24 da g

= 0, =11 =

ontology) ¥4 & Sal A s L A A TR NS VA AR A
Axp, AL 714, Qe 2 A5 AR, A2 TGEpel theh vhe 2 &
A Ao et §- AR A F 7| A AR 7 H-CO A L-COol Bl &l Z7}eh= A o=
VERE BEE (5 15F), A A Al 3, M2 527] 2 DNA SAof] gt f3d2k A%
71 AR A A0 YERET (2 156). 3 3| Bl & F8f Al

TR FAAANE 71 A2 HE {FAA EE -2 159 2 25U of] H-CO°ll A
L-CO°ll B] 3l T7Fek= A & Ve (& 15H). B3, A Y EQ =2
-2 (network analysis) S 53l A AAM X A5 A Y E A FA] Alo] o
AEL] 714, Qe 29, AR TGRp AT AE 2 7 Ao ¥}
HEY A7 FH9S sl (= 151). o]ol], sl & 21 & 4 2 2 RNA-Seq &
THELANNS B S S8 A A AREE F71E 153 A3, RNA-Seq
Aafel| A, A xe] 714 {314 Qe 19 §- AL TG Ala g 2 214
A 1 2 25 o] H-CO7} L-CO9l H] 3l 71313 2.1 (5 16A),
& 8 AEE 732 5 A EY 714 73 A (COL3AL, LAMAS,

LAMBI1), T8 FAAAITGA3), TGFp A& A e 24 & A2 (PITX] 2
PITX3) ¥ & & A1 A 52 2} (FGFR4)7} L-CO°ll ®] & H-COoll A F7}8h= A&
FTHELAARS EA S B8l A3t (= 16B).

AA A 8. COANM AT A4S L IR UEH I IH AH ANS 7

7] A AL 7oA A 2L H S FE] AE S f Al T vk s
A\ EES Falo] AFetsleh 1 23 Alxe] 714 #d @i d (COLIA,
LaminA % FN1) % JH 1% o e (ITGB1, ITGB3 % ITGB4)-> 159 %
25 9] L-cO°ll ®] &l H-COl A AA&HA Z7138F3 21 (&= 16C), Rho #&
il A 7)ol A €1 ROCK 1, pFAK 2 LIMK1 & o] L-CO¢l B] & H-COol A
159 2 250 Z7aE ). 8HA | pLIMKS= 25D Aol Wk 718l A o=
LSk B8 pCofilin> L-CO®ll Bl &l H-CO°ll A 15 2 25U & =5
F7F A7, pRAC H pMLC= AFol7F gl= Al& Eel 8k lt) (5 16D). o] 21 gt
Avpi= A E9] 7] A-QE 1# -8 53 ROCK1-pFAK-pLIMK-pCofilin 7 & 2]
AT A EA Y Aol 8% A3E & 5 S-S AAFgHT) g TGRR
773 3§ 2] (superfamily)oll <84 E -2 A4 wdo| A 9 B A &
ZA3s= Ao 2 ool W LEFTY 2 NODAL A1 & 2] #-$- A& 74 29

$2~E Yl PITX23:= H-CO%F L-COoll A ¥l z}ol 7} gli= Ao &
pPSMADI1/5E A& H A &t} (5 16E). F=3F, AALA Z2atdd ¥418 Z5
Ade R v ES A Ao Aol AaAG AE FHAAE
A EF o2 B3 A, 159 E 25U H-CO°l 4 PDGFRa, PDGFR{,
VEGFR2, pPDGFRa, pVEGFR2 ¥ peNOS & o] L-COel H] &) 5718 o}, E3,

(eF
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HIF2A 232 25 o) Z7131 94t} (% 16F).

AE 4 2 2, ROCK-pFAK-pLIMK-pCofilin, LEFTY-NODAL, pPDGFRa,
pPDGFRp, pVEGFR % peNOS 9] 21 & - e 7 27k Al 9] 7] A<l e 19
/\]—EX]—_Q.O]] /]C’H :QLHQ_Q tﬂi]—g}_‘;] A]Xo} 9‘7]-_110] ] 1 Al A ] /] /gg}
R AR HENA Ao T g sz Al FAsA

AA 9. = vhe 27 AE 3 CO AlE R £4

<ol Add ertmol o] FH W ol A7k o} SV A EE T o e}

el :
ANFE Wb VA XN E A3 A3 Q7o =8 YA 5H=A]
gholsbr] &, QA7F e W SV A EE o] &3] 7] Ao 28] WhH o R
A F Q7o =5 A &3 aL A A 2, A I A2 2 A folAl e} e
AN FAAERS] 3} L AS5EE B85, H-CO2F L-COE

33 o ol i S E3te] MLC2v+, CD31+ 2 FSP-1+9] A & v &%
ZAFskSl T

1 A3}, MLC2v+ A4 32 2 CD31+ d ¥ 3] Al £ 9] H] &S L-COX.t}
H-CO° A &7} 5H A, FSP-14 41 ol Al £ 2] H] &2 H-CO 2 L-CO°ll A f-A}3H
Ao 2 Ve (E 17A). 3, MLC2v 2 MLC2a9] & & L-COE.T}
H-CO°l A Z:718F3 o, TBX18 &2 L-COdl H| &l H-CO°ll A 7}t t) (=
17B). =3}, ¢TnT, cTnl, CAV3, JPH2, CPTIf ¥ Cx439} 2 A4 3}, Al 4 2
A} #H &2 =] vk o] L-CcOool| B] & H-COl A Z7Fd A& &3t} (=
17C WA] E). =3+, CD31, vWF, PDGFRp, aSMA 2 COL4Al 5 @& Y EL A
A2 Ag A wa o] L-Coell vl 3 H-COol A F7He Z1& &elstsivt
% 17F). ESP-12] 282 H-CO%} L-COol A zFo] 7} 1At} (&= 17G). whaba] B
ol A g e dsdt AT QUbmol = #3) LR EFo] QI Hjo}
7| A EERrO] ol 2}, IZE fr i W SV X = RHA 0 R A8
7hs & gl it

- 22 ROCK- pFAK pLIMK-pCofilin, LEFTY-NODAL, pPDGFRa,
pPDGFRp, pVEGFR % peNOS Al & A A 27} Al £ 2] 71421 Eﬂlﬂ
Ao Agol ol @At Qg s SV AE Ff dastd A
LI7bmolEo A AZA xS s A v EYD IS FEste
gl (5 18).
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[ 1]

ESAAE RANA AT Loheol 2B A 2eh i ) Y
AR 0 b0l B8 270 neh Ase] wlkelis WA E Eheh
AP Q7w ol B 5 Al 2= .
74732 A 18l oj A, A3 theA] 714 E = v ol& 7] Al E (embryonic stem
cells, ESCs) 1= 5 ¥H5 < 7] 4| 3£ (induced pluripotent stem cells, iPSCs

AE3 F7IAE)RL AL H LIl B8 Al£sh= W

[%d -3 3] Al 18l 2lol A, 0.5x105 70 /cm? W) A] ,
Al 7 Q7 mol =B A 8= W,
[7d 73 4] Al 18}l AAA, ©A a)e] M-S 1 R 38 =4 4] 6 F<F
sgg‘_: /x]tﬂi]— e} 7].1—0]1:.% ;q]}_g}% Hcl—lﬂ'
[7 % 5] Al 18] Ao, @A )l A 100 A 200 ume] 7] 9] Q7F o] =E
Adste] mj gt AT QU ol =B Al 2= .
[7d 73 6] A 18l of A, @A byoll A M E S ‘iﬂ%:

i) Rho kinase & Al Al 7} 32315 EQ Hlj &F H o] A wlj &Fsl = A,
ii) GSK-3 & A| A &5 RPMI1640, B27 L Q&S £ al=
Hl QF ool A )| Feti= Al =
i) IWP2 A €] 8} aL vl Fsl+= @A & ¥ 818} += S|
Q7o ER W3, Ad® 270l %— Al Z28k= .
(37271 A&l oA, EA o] WFE 1A 3L Ft T AE SHA 7L
oo xR AEH erlrol== A B o AZHEE
ﬁﬂg}*:_ Al 7 Q70| =& A 6= U ubq]
738 Al 13l oA, @A a)e] e 4 WA 6 Bt AR AlE S AL
wohEol Alzy AP erbwol B _LL%} Bt ol AEAEE
F¥otel=, Ady 27t = Y
(713 9] Al 1
37101 A9

=8
o
r
[ H
N
B
Q‘L
I
3

a) Ikt SVIAIES 55l 1 W A] 3 5t vl Fsto] Al
SHAE A5k Al
b) ¥ SHAE E3AA AP Q7bmol =g Alxshs 9 3
o) A B 7 bl EE A 7]l whet A Esko] v Fshis @dAlE ek
Prios Azd A bl

? 1,

= = .
g 111 Al 1%l Ao, 4 A 6 FbuiFa Alx A 7 A
ol "]&| CD31, vWF, EFNB2, EPHB4, PROX1, PDGFRa,
PDGFRB, CALPONINL, COL1A, COL3A1, COL4A1, COL4A2, a-SMA,
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LAMAS, LAMBI1, ITGA3, ITGBI1, ITGB3, ITGB4, PITX1, PITX3, FGFR4,
LaminA, FN1, ROCK1, LIMKI, pFAK, pPDGFRa, pLIMK, pCofilin,

VEGFR2, pVEGFR2 3= peNOS 2| ¥Hél o] Z7}5] 3=,
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