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(57) Abstract: The present invention relates to a method for preparing
pluripotent stem cell-derived hematopoietic stem cells and a method for
constructing a humanized mouse model by using the prepared hematopoiet-
ic stem cells. According to an aspect, the method for preparing hematopoi-
etic stem cells identified an optimal differentiation condition according to a
combination of low-molecular-weight compounds and protein growth fac-
tors, without gene insertion, and thus can differentiate hematopoietic stem
cells from pluripotent stem cells at high yield.
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[7]

[8]
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A ¥ (A) A-gs =71 A 3 (pluripotent stem cell, PSC)E GSK(glycogen
synthase kinase) & A Al 7} 328 v 2] o)l A 12} vl Feto] T1H) A EE A=
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[19]

[20]
[21]

[22]

[23]

1-azakenpaullone, AZD2858, BIO, ARA014418, Indirubin-3’-monoxime,
5-lodo-indirubin-3’-monoxime, kenpaullone, SB-415286, SB-216763, Maybridge
SEWO00923SC, (Z)-5-(2,3-Methylenedioxyphenyl)-imidazolidine-2,4-dione, TWS 119,
CHIR98014, SB415286, Tideglusib, LY2090314 £ o] & 9] oF8} & 0 7 5] 8 7}5 3k
Qo e ol AEE sht ol 4 Zeshs A S o, pAgeR
CHIR99021 H=+= o] 9] ofst 4 o 2 & 87535k A ALY
o A A ol A 8] -§-of "CHIR99021
(6-[[2-[[4-(2,4-Dichlorophenyl)-5-(5-methyl- 1 H-imidazol-2-yl)-2-pyrimidinyl]Jamino]e
thyl]Jamino]-3-pyridinecarbonitrile)" = GSK(glycogen synthase kinase) < Al| 2l =
GSK Nzt ol dolahi= GSK129] YA-EH AR GSKIRE 4=
Stz 24 2, olv| = 9] 2] 1] Tl (aminopyrimidine) & & A€ 4= At} 47|
CHIR99021 = Cp,HsCLN; 9| 3}8h2l 0 2 A% a1, 517] 9] $}8}4] 19
TEA R xdE vk
[3hst4 1]

CH

M

HN

Mﬂ CHIR990213= 2 W *] 8 uM 9] 5% 2 H x| o)) £3}4]3= A 4= gl o,
TAA O ZE 2 WA §uM, 2 WA 7.5 uM, 2 WA 7uM, 2 WA 6.5uM, 2 HA] 6uM,
2 WA 5.5uM, 2.5 WA 8uM, 2.5 W A] 7.5uM, 2.5 WA 7uM, 2.5 HA] 6.5uM, 2.5
WAl 6uM, 2.5 WA 5.5uM, 3 WA 8uM, 3 A 7.5 uM, 3 A 7uM, 3 WA 6.5
uM, 3 WA 6 uM, 3 YHA] 5.5 uM, 3.5 WA §uM, 3.5 HA| 7.5uM, 3.5 HA] 7uM,
3.5 WA 6.5uM, 3.5 HA 6uM, 3.5 A 5.5 uM, 4 | #] 8 uM, 4 W] 7.5 uM, 4
WA 7uM, 4 WA 6.5uM, 4 WA 6uM, 4 WA 5.5uM, 4.5 WA §uM, 4.5 WA 7.5
uM, 4.5 WA 7uM, 4.5 HA] 6.5uM, 4.5 A 6 uM, F== 4.5 WA 5.5uMe] 552
] A of] E38F5] = A 5= ¢l
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[24] 71 12F et @Al AR sks V1A RS 24413 U A] 7241 F B4t
Hj ksl Al =l o, A A 0 =2 244 7k W x| 7241 F, 2441 ZF W 4] 664 KE,
24X ZF W A] 604 7F, 244 ZF W A] 544 ZF, 3041 F W AT 7241 3E, 304 ZF W) A]
6641 <, 3041 W A] 6041 ZE, 3041 ZE W A] 544 KL, 36 A1 gE W 4] 7241 1L, 36 A1 KE
W] 66A13E, 36 A1 F WA 60A] 3F, 36 A1 3F W AT 5441 ZF, 424 ZF W A] 7241 3L,
A1 WA 6641 L, 4241 3F ) A] 60A] 7F, HE = 42A] TF I X] 54A4] 31 F-9
Hj Fahi= AY 5= ATt

[25] 7] Wi el 9ol A, 7] (B) @Al A7 12 vk A 25 23} 1| 8=
A RA, AR AR s SV AEZRE B3H 09 (S AR)E
AARMELIRE 5 i F3A 7= @AY 5= b

[26] B A Aol A o] 8o "& X A 3 (Hemangioblast)"+ 28 2 A| 3% L=
WAl 322 3t e 7 e vhs A AT A Al 3ol whg-2 fjofofl A Hlj o}
7L A o] F3Fdol] Dol Mol FASPH 2ol A2ty = ], 4] E o
AoaiY 29 My da 727 AT darAxeE g 4s
A st A M Eol T

[27] 7] 22k M et @Al 12 MY E Al E B AP sts S7]1A 25 E
3 =3 (53] Al 3E£)E BMP4 (Bone Morphogenetic Protein 4), VEGF

(Vascular endothelial growth factor) 2 bFGF (basic fibroblast growth factor) =
TAE wrel A A EE st o] s 7S v Aol A wljodekE A = e
T-A) 4 0. & BMP4, VEGF 2 bFGFE ¥ 315F= A ol A vl st= AL 4= Tt
A7 A = AR A E E3 5 A D 5

[28] 2F7] BMP43= 20 W] 80 ng/m19] 552 H|xo] £3%31= AL 4= gl o,
T o =2, 20 WA 80 ng/ml, 20 W A] 75 ng/ml, 20 W A] 70 ng/ml, 20 W A] 65
ng/ml, 20 W*] 60 ng/ml, 20 W *| 55 ng/ml, 25 W *] 80 ng/ml, 25 W *] 75 ng/ml, 25
W A] 70 ng/ml, 25 WA] 65 ng/ml, 25 W #] 60 ng/ml, 25 H#] 55 ng/ml, 30 H =] 80
ng/ml, 30 W *] 75 ng/ml, 30 W *#| 70 ng/ml, 30 W =] 65 ng/ml, 30 W *] 60 ng/ml, 30
W A] 55 ng/ml, 35 W *] 80 ng/ml, 35 W *] 75 ng/ml, 35 W #] 70 ng/ml, 35 W #] 65
ng/ml, 35 W*] 60 ng/ml, 35 W *| 55 ng/ml, 40 W <] 80 ng/ml, 40 W =] 75 ng/ml, 40
W *] 70 ng/ml, 40 WA] 65 ng/ml, 40 W} #] 60 ng/ml, 40 W} A 55 ng/ml, 45 H A 80
ng/ml, 45 WA] 75 ng/ml, 45 W*] 70 ng/ml, 45 W A] 65 ng/ml, 45 W *] 60 ng/ml &=
45 WA 55 ng/mle] =2 wf Ao Z3HE = AL 3]

[29] 3 7] bFGFi= 80 W A] 120 ng/ml2] &%= 2 nl| x| o] Lg% = A 4= gl o,
TA A o2 80 W A] 120 ng/ml, 80 Y A] 115 ng/ml, 80 tHA] 110 ng/ml, 80 tH#] 105
ng/ml, 85 H#] 120 ng/ml, 85 Y #] 115 ng/ml, 85 Y #] 110 ng/ml, 85 =] 105 ng/ml,
90 W #] 120 ng/ml, 90 WJ 4] 115 ng/ml, 90 W§ <] 110 ng/ml, 90 ] =] 105 ng/ml, 95
W A] 120 ng/ml, 95 W A] 115 ng/ml, 95 WA] 110 ng/ml %= 95 W A] 105 ng/ml2]
FEE Ao £E¥ = AU 5 ok

[30] 4}7] VEGF:= 20 WA 80 ng/mle] &%= wjA|o] EL3u= A = glon,
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T o =2, 20 WA 80 ng/ml, 20 W A] 75 ng/ml, 20 W A] 70 ng/ml, 20 W A] 65
ng/ml, 20 W*] 60 ng/ml, 20 W *| 55 ng/ml, 25 W *] 80 ng/ml, 25 W *] 75 ng/ml, 25
W A] 70 ng/ml, 25 WA] 65 ng/ml, 25 W #] 60 ng/ml, 25 H#] 55 ng/ml, 30 H =] 80
ng/ml, 30 W *] 75 ng/ml, 30 W *#| 70 ng/ml, 30 W =] 65 ng/ml, 30 W *] 60 ng/ml, 30
W A] 55 ng/ml, 35 WA] 80 ng/ml, 35 tH#] 75 ng/ml, 35 H#| 70 ng/ml, 35 H#| 65
ng/ml, 35 W*] 60 ng/ml, 35 W *| 55 ng/ml, 40 W <] 80 ng/ml, 40 W =] 75 ng/ml, 40
W *] 70 ng/ml, 40 WA] 65 ng/ml, 40 W} #] 60 ng/ml, 40 W} A 55 ng/ml, 45 H A 80
ng/ml, 45 WA] 75 ng/ml, 45 W*] 70 ng/ml, 45 W A] 65 ng/ml, 45 W *] 60 ng/ml &=
45 WA 55 ng/m1e] &5 =2 v Ao E3HE = Ad = vk

[31] 71 22 vl FehE WA= 244 A 724 3F S o v ket Al A

T-A) A 07 24X 7 W K] 724 7F, 244 7F A 664 7, 244 7F Wl A] 60A]

24/\] Ul X] 544 ZE, 30A] 7F W A] 7241 7F, 3041 F W %] 664] ZF, 304 1
60X 7k, 30A] F U ] 544 7, 36 4] F U A 724 7E, 36 4] F U A] 664 7, 364 {F
WA 60A] ZE, 3641 ZF W A] 5441 ZE, 4241 2k W &] 72A4] F, 424 ZF W 2] 664 ZE,
42X ZE WA 60A] K, Ba= 424 ZE W) A] 54A] 1E & v F sl Al

[32] A7) dhg el glol A, 7] (C) @ A= A7) 22k Wl S| Al EE 33} W i
GARA, AR S (T A E) S ZNH W-3tE DR F A o] EHT
(Endothelial-to-Hematopoietic Transition)E %A A EHT 28 AR RAMEE
A=A A 5 A

[33] B g M| A o] A 2] -8-o] "EHT (Endothelial-to-Hematopoietic Transition)" = ]
EMo 28 EAOE AHolyi= g AHorA FAACE Yy dAS
U= Al X2 29 5559 F7HE fr st A& o1 g

f
5:
)

[34] 71 3AF m et @Al = 2xF m G Ml e S o2 EstE
S WA & TGF-beta QA A & F3kali= mj <] o] A v ksl A 5= 9lom,
7] WA= EHT 5 w4l 5= St

[35] B A A of] A 2] 8-0] "TGF-beta & 4| 4| "= TGF-beta2} TGF-beta =8 |

(TGF-betaR) AFo] 2] 45 288 A A3t © &4 TGF- beta 4 &5 & A|3F+=
F-AE 2n] st} 4 7] TGF-beta & A Al = SB-431542 (SB4),
ZF 2 1) A 2 8] (galunisertib), LY2109761, SB525334, SP505124, GW788388,
LY364947, RepSox, SD-208, 5} & 4| 2 & (vactosertib), LY 3200882, PF-06952229 %
ol 5ol oFalA] o 7 & &rlgd o7 TAH FoA AEH sl o] AL
F3hah= Ad 5= o, A A 02 SB-431542 (SB4) T o] 9] oFskA o 7
587 sd A Ad = A
[36] B A A o] A o] &0 "SB-431542 (SB4)"3= TGE-beta & A A &2 2] #] gl o,
CpHiN,O;9] 3}3F2] 0 & A& a1, 87| 3}oba] 29] 220 & F7l4E = 9
[37] [3}st2] 2]
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[38]

[39]

[40]

[41]

[42]

[43]

AF7] SB-4315423= 7 WA 13 uM 9] 552 v x| o)) £3FE]3= A 4= gl o,
TAA O 7 WA 13uM, 7 WA 12.5uM, 7 WA 12 uM, 7 WA 11.5 uM, 7 WA
11 uM, 7 WA 10.5 uM, 7.5 WA 13 uM, 7.5 WA 12.5 uM, 7.5 WA 12 uM, 7.5 WA
11.5uM, 7.5 A 11 uM, 7.5 WA 10.5 uM, 8 tHA] 13 uM, 8 W *] 12.5 uM, 8§ A
12uM, 8 A 11.5uM, 8 W #] 11 uM, 8 ] 10.5 uM, 8.5 WHA] 13 uM, 8.5 tH#|
12.5uM, 8.5 WA 12 uM, 8.5 WA] 11.5 uM, 8.5 tHA] 11 uM, 8.5 HA] 10.5 uM, 9
WA 13 uM, 9 tHA] 12.5uM, 9 A 12 uM, 9 WA 11.5uM, 9 A 11 uM, 9 W A
10.5uM, 9.5 WA 13 uM, 9.5 WA] 12.5uM, 9.5 H A 12uM, 9.5 W A] 11.5 uM, 9.5
WA 11 uM == 9.5 A 10.5uM o] 5 5= iAo 285 = A d 4= gt

A7) 3R vl Fsla= © A 2] vl A= 2 E] - 4H(Retinoic acid, RA) == ©] 9]
oFelA o & 5] 8 7bs e & FUFE 25k Ad 4 T

71 A E =ARE 0.5 WA 1.5uMe] 52 mxo] 23815 = A 5= glonm,
TAA LR 0.5 WA 1.5uM, 0.5 WA 1.3uM, 0.5 WA 1.1uM, 0.7 HA] 1.5 uM,
0.7 HA 1.3 uM, 0.7 HA] 1.1 uM, 0.9 =] 1.5 uM, 0.9 =] 1.3 uM H+= 0.9 A
1.1 uMe] s =2 wj Aol 328% = AY 4= St

%371 324 v k= WA 9] WA= VEGF ¥ bFGFo =2 -4 § ol A A el g
shuf ol & FUHE E3teteE A e, -4 4] & & VEGF % bFGFE&
F7rE Egsh= Ad 5

}7] VEGF 2 bFGF+= 2+2} 20 W A] 80 ng/ml2] H 52 nj Aol £33y = A A
oo, 744 e g 20 WA 80 ng/ml, 20 A 75 ng/ml, 20 HA] 70 ng/ml, 20
W A] 65 ng/ml, 20 WA 60 ng/ml, 20 W #] 55 ng/ml, 25 H#| 80 ng/ml, 25 H#] 75
ng/ml, 25 W*] 70 ng/ml, 25 W*| 65 ng/ml, 25 W *] 60 ng/ml, 25 W*| 55 ng/ml, 30
=] 80 ng/ml, 30 W *] 75 ng/ml, 30 tH #] 70 ng/ml, 30 H#] 65 ng/ml, 30 H =] 60
ng/ml, 30 W*] 55 ng/ml, 35 W *| 80 ng/ml, 35 W *] 75 ng/ml, 35 W *] 70 ng/ml, 35
WA] 65 ng/ml, 35 WA 60 ng/ml, 35 H#] 55 ng/ml, 40 H =] 80 ng/ml, 40 tH#] 75
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ng/ml, 40 W *] 70 ng/ml, 40 W] 65 ng/ml, 40 W] 60 ng/ml, 40 W *] 55 ng/ml, 45
W] 80 ng/ml, 45 W A] 75 ng/ml, 45 W *] 70 ng/ml, 45 W A] 65 ng/ml, 45 W #] 60
ng/ml B3 45 WA 55 ng/ml/] Lo xef] X8 = A 4= ),

[44] 71 32F vl Fet= A= 12413 W A] 444 1E S wl sl Al 4 gle,
TAH o' 124Kk LHZ] 4471 2k, 124 1F W A] 40A] ZE, 124] 2F W A 364 2L,
12A] ZF W A] 3241 ZF, 124] ZF W A) 284 ZF, 16A] 1 W A] 444 ZF, 16A] F W A
40A] 7L, 16A] F WA 36417, 16A] K WA 32A] 7, 16A] {F Ul #] 28 A1 1, 20A] {FH
Ul A] 4421 ZE, 2041 7 W A] 40A] 7L, 2041 7F WA 36A17E, 2041 ZF U1 A] 324 3F HE 4=
20A] 1F W A] 28 A 1HESF v Fsh= Al Y S ATt

[451 &7 el loAA, A1 (D) @A 71 33k Wl ok A2 E 4 v gt
GAEAN, QAT AE FAZHOEE=EHT 58 ARAESE 2P WA ERE
WS AT = @A = dok AV 3t 2 Y E A E = CD34+
ZYRA XL 5 At

[46] A7) 4z} Al k= WA= 3 v E Al ¥ = EHT -8 3P A EE

[e] T
PVA (polyvinyl alcohol) B = o] 9] ¢f8}4 o & 5]-8- 7153 ¢ 3]
Hj A ol A vl et A 7 Ak A7) WA = Y EAE E3lA S A

AN

[47] 471 PVAT 0.01% WA 0.5% (wiv)e] 552 Aol 3ty = A 4= o,
T-A A 22 0.01 WA 0.5% (wiv), 0.01 A 0.4% (wiv), 0.01 A 0.3% (w/v), 0.01
WA 0.2% (wiv), 0.01 WA 0.15% (w/v), 0.03 WA 0.5% (wiv), 0.03 WA 0.4%
(W/v), 0.03 WA 0.3% (w/v), 0.03 WA 0.2% (w/v), 0.03 =] 0.15% (w/v), 0.05 WA
0.5% (w/v), 0.05 WA 0.4% (w/v), 0.05 WA 0.3% (w/v), 0.05 WA 0.2% (wlv), 0.05
WA 0.15% (wiv), 0.07 HA 0.5% (w/v), 0.07 WA 0.4% (wiv), 0.07 WA 0.3%
(W/v), 0.07 WA 0.2% (w/v), 0.07 WA 0.15% (w/v), 0.09 AT 0.5% (wiv), 0.09 =]
0.4% (w/v), 0.09 WA 0.3% (w/v), 0.09 A 0.2% (w/v) == 0.09 A 0.15%
(wiv)®| 555 wj x| o] E3x = A 4 vk

[48] 2371 4z) n oF&h= wHA) 2] 1 %] = SCF (Stem cell factor) &= bFGF2. & 4] ¥
ol A e shuf o] S FUEE ek Ald e, A4 0% SCF %
bFGFE F7}2 ¥ 3tsl= 21 d 5= ).

[49] AF71 SCF3= 20 A 80 ng/mle] &8 vl Ao £3+5]3= AU 5= lom,
T-A A 2 & 20 A 80 ng/ml, 20 W A] 75 ng/ml, 20 #] 70 ng/rnl, 20 WA 65
ng/ml, 20 W*] 60 ng/ml, 20 W *| 55 ng/ml, 25 W *] 80 ng/ml, 25 W *] 75 ng/ml, 25
W A] 70 ng/ml, 25 WA] 65 ng/ml, 25 W #] 60 ng/ml, 25 H#] 55 ng/ml, 30 H =] 80
ng/ml, 30 W *] 75 ng/ml, 30 W *#| 70 ng/ml, 30 W =] 65 ng/ml, 30 W *] 60 ng/ml, 30
W A] 55 ng/ml, 35 W *] 80 ng/ml, 35 W *] 75 ng/ml, 35 W #] 70 ng/ml, 35 W #] 65
ng/ml, 35 W*] 60 ng/ml, 35 W *| 55 ng/ml, 40 W <] 80 ng/ml, 40 W =] 75 ng/ml, 40
W *] 70 ng/ml, 40 WA] 65 ng/ml, 40 W} #] 60 ng/ml, 40 W} A 55 ng/ml, 45 H A 80
ng/ml, 45 WA] 75 ng/ml, 45 W*] 70 ng/ml, 45 W A] 65 ng/ml, 45 W *] 60 ng/ml &=
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[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

45 WA 55 ng/mle] s 52 viA o] ¥3tE =AY 5= )

7] bBFGF+= 7 WA 13 ng/mle] -5 =2 w2 of] 35 = AL = 3] o,

TAA 2 7 WA 13 ng/ml, 7 WA 12.5 ng/ml, 7 WA] 12 ng/ml, 7 WA 11.5 ng/ml,
7 WA 11 ng/ml, 7 WA 10.5 ng/ml, 7.5 WA] 13 ng/ml, 7.5 WA] 12.5 ng/ml, 7.5 A
12 ng/ml, 7.5 WA] 11.5 ng/ml, 7.5 W#] 11 ng/ml, 7.5 W A] 10.5 ng/ml, 8 tH#] 13
ng/ml, 8 WA] 12.5 ng/ml, 8 WA] 12 ng/ml, 8 W] 11.5 ng/ml, 8 W} #| 11 ng/ml, 8

W =] 10.5 ng/ml, 8.5 A 13 ng/ml, 8.5 W =] 12.5 ng/ml, 8.5 A 12 ng/ml, 8.5 W] =]
11.5 ng/ml, 8.5 WA 11 ng/ml, 8.5 W #] 10.5 ng/ml, 9 W A] 13 ng/ml, 9 W] 12.5
ng/ml, 9 W*] 12 ng/ml, 9 W*] 11.5 ng/ml, 9 WA] 11 ng/ml, 9 W*] 10.5 ng/ml, 9.5
=] 13 ng/ml, 9.5 W A] 12.5 ng/ml, 9.5 W =] 12 ng/ml, 9.5 HA] 11.5 ng/ml, 9.5 W] =]
11 ng/ml == 9.5 W*] 10.5 ng/ml 9] 552 w2l 235 += A 5 Ao
7] 4k v ¥ et @A 2] WA= VEGF, IL-3 2 IL-6 0.2 A ol A
AEE st ol & X3ekA =AY e, 774 4 & = VEGF, IL-3 %
IL-68 E3atA] &= 2 d 5 St
71 4} vl oFehi= WA= 16841 1F W A] 3604 ZF &< vl Fek= A 4
Ao, A A o2 1684 X ) A] 3604 1F, 16841 T U] & 348 A {1, 168A] F
3361 1, 168 A1 ZF W #] 32441 TF, 168 A1 F W] =] 31241 1F, 16841 {F W A] 3004
168A]Z}LHZ]288ATﬁf192A]{ALHX]36OA]]3192A]Z}1H 2] 3484 7F, 1924]
W A 336A] 1F, 1924] 7+ Wi A] 324A] 7F, 1924 1 W A] 312A] 7F, 192A] 1F W A
30041 7Y, 1924] 7F W #] 288417 P 21641 ZF WA 36041 3E, 2164 F W) A] 348 4] 1F,
2164 ZF WA 3364 3F, 216A] F W A] 324 4] 11, 2164 F W X] 3124] ZF, 2164 3F
W =] 3001 7F, 216 A1 XF U 2] 288 A] 1F, 24041 1+ W A] 36041 KT, 24041 {F W A
348A| 7k, 240A] £F W =] 33641 ZE, 24041 ZF W A] 324 A1 XL, 2404 X W) #] 3124 ZE,

Al

2

N

2401 7k W A] 3004] ZF, BES= 2404 ZF LHZ] 2881 (o M k= A = 3

A7 ZHEAE AZYE S AL sts FVIAERNEH 23td 2 RAEE
A8t 8l vl FetE ©GAlE FUFE kel A S T

BVl 2D EAEE A7) flal vl ks Bl B3k 2 AL
AEstA /e e 5 & At e dh= o8 A, T A A o' F3td
ZHRA X w3} 9 F31E A Aste] CD34+ £ RIE S F-Aahy] g A A
ATt

A7 FABE ] e vl S ] 4k vl st @A o] A o] &5t Al A
Ao, 1Y WA 209 &t S = AT

A7 AT 4z iR A, TAH o2 AR sk SV A R R E
a3td I FA XS 3|58t dAE TR 55633}% Al = At

A7 2D EAE A H oA AR E] = 7] E w A 2=
FAANA F71AE A g FH R3] 2 ?"Lo}qj e TAA Y A =
AREE 52 9l =], ol & £ 9], DMEM(Dulbecco's Modified Eagle's Medium),

MEM((Minimal essential Medium), BME(Basal Medium Eagle), RPMI11640, F-10,
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[58]

[59]

[60]
[61]

[62]

[63]

F-12, a-MEM(a-Minimal essential Medium), GMEM(Glasgow's Minimal essential
Medium), Iscove's Modified Dulbecco's Medium, Stempro 34-SFM 2 Stempro 34
5ol A1, o] Al g = A2 ot

71 712 A el = A7 BsE = ok b H e 2 S Fo] T A
A (Al AT Q14 /= Als s SRR B w A SR (e E =Y
47, dl7it] FBS, 74 thAl=, &4 wl, = o op =2k B vl E 5= ofw
o] SFERDS T 7 Ak volrh, A - A, Fd 2HE

DL =+ LDL

an)

2
7
2
S
o
-
tR

[r

4t Az
[ p&

i)

o

o

e

o r

Rz
TR

= YA H(penicillin),

gentamicin) == 0] 59| 2 o] 49

b
2 0o
U
to o,
o
ot
:{o
i
4>
X0
o
t
o
ox
~N
=

=
q
m}
=)
o,
r
=
=
[¢]
=1
@]
8
e
Q.
=2
o,
o
m}
=)
o,
r}r

e 1 ol B oox

o |m

Ad3ls S7IAEE Y RA LR F3A 7=
A EZ 4 A 6 uM CHIR99021-S E3}3}F= n

DA xS S7IAFE) SR 3R AT =
0 tH#] 60 ng/ml BMP4, 90 W] ] 100 ng/ml bFGF % 40
60 ng/ml VEGFE 3Z&3}= nl Al of| A oF 2 3k nl| YFsfte] AR A ER
352N 713 @A 3) A B A EE 40 WA 60 ng/ml bEGF, 40 WA 60 ng/ml
VEGF, 9 1 #] 11 uM SB-431542 % 0.8 W #] 1.2 uM & E] =48 X851 =
w2l ol A oF 1L 7 v ste] EHTE §-5%381= wWAl; 2 4) EHT 5= ¢
YA RAEZ 0.05% WA 0.15% PVA, 40 Y A] 60 ng/ml SCF 2 9 A 11 ng/ml
bFGFE X 38181= n Al ol A oF 11Uz Ml Sete] 2 RAMEZ 3/ 5A 7]+
GAE Eeshi A Y 4 o) g, 7] 2wl ok vl %) 241 200 ug/ml 1 1E
E gl ~ 7| ¥l (human Transferrin), 2 mM L-#= FE}FT1(L-glutamine), 0.5 mM
L-o} 25 = H AH(L-Ascobic acid), 0.45 mM MTG (1-thioglycerol) 2 1%
U A /2~ E gl Enbo] M (penicillin/streptomycin) 7} 3£ 3HE Stempro 34-SFM (+

stempro supplement) W A| & AF&-sh= A Y 5+ o

oy
N

H— Mo o
o
1t o
Hj olf
x °r
| OE
Y
= mtm
N
M
ok
L mg;
o ™+
N -
Hr 32
v

[\
e
o P
=
O
ot
o,
s
of\
=
r
of\
=
2

o

o
©
M
)
it
of\
)
"o
g o
of I

dr 2 o0 19 W
X

U2 F2 Ak A9l g fA e 7] 2D EAE Al2WH g Az
ZHEAEE o] Ei= FYsh= SAE et Qs 5= v d
A2 Aednh 47 Asd e S5 = WE2 7] ol &3
g H.

71 e s= RO A, vhe-L, MR, 7YoL HE, N, g,
H R 2T 2R o, FAA SR nhe-ad 2 9l

A7l ZHEAEE o] 4 Ei= FUshs dA= A7 Y o Al A3t
/AR il 2EEAEE vhe-20 we] Guo] sk Ad 4 9ler,
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11

=

M

TAH o= 12 x107) Al
NSG(NOD scid gamma) v}

WO 2023/038436

[65]

Ho

B, 7131, S E, 7N, o],

A BH A~
=, vL=

vk

wr

ol

oy
it

T
T .

Al el

Al
=

=

T

ko)
-

b}, 2o, of

=X

A
=

H)

5

FH
1 A& SV A /I 2EAL IS ZZES

Fol B} Al

}

O
8

o

ks)

_?,’I

6]
1

h

=

=

=

=

Al el

]

o A
bl
o}t

ki
5]
o)

T

al
=
o]
A
A A4 1: A 5F

[69]
[70]
[71]
[73]
[77]
[78]
[79]
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[80] 22 I AR s SVIAEE A QI 2H A X E A xdhE
WHH R A7 B oR AxH 2 RAEE o] &sto] 2IZbE np-2E
A 2pshz W ell #k Aol th 7] M- 1) F 3% (Mesoderm) - =/%-8) WA,
2) & ¥ 2 A| ¥ (Hemangioblast) - %/3%-3} @7, 3) EHT
(Endothelial-to-Hematopoietic Transition) 5 A 2 4
Z 8 ¥ A| 3 (Hematopoietic stem cell, HSC) 7 %=/4w-3} @A 2 742 4= 9l o,

[81]

[82]

[83]

[84]
[85]
[86]

[87]

22k QA nke Q) AR S W AR AE A eE S Qo (s
).
71 A 2L RAEE A L8 W] A A A2 stk 2
W o = Fetglot WA, e 1k A 3ks 7] Al 3 (human pluripotent
stem cell, hPSC)E stemMACS-iPS brew B A 2 24 7F /A s At} #-3) 7] &2
Al oS3 42 24 02 45151 T Stempro 34-SFM (+ stempro sup) +
200 ug/ml 17+ E &l 2~ 3 ¢ (human Transferrin) + 2 mM L-+=FEFTI(L-glutamine) +
0.5 mM L-o} 2= 5 = H JH(L-Ascobic acid) + 0.45 mM MTG (1-thioglycerol) + 1%
T] A 9l/2 E g & vl o] 2l (penicillin/streptomycin). 7] 2] ¥ hPSCZ F-F
TS frst7] e, GSK A Al 9 o #oll 24 CHIR99021 (5uM)E
?_}F—TP—?-— oF 2z A sttt o &2, dAFAEE F5817] 9130 50 ng/ml
BMP4, 50 ng/ml VEGF % 100 ng/ml bFGF £ 2 3+ A 2]} t} o8- 2. 2, 50
ng/ml VEGF, 50 ng/ml bFGF, TGF-beta & Al 4] 2] t] 3 of] & 4] SB-431542 (10uM)
2 1uM | E] -4 (Retinoic acid, RA)-S # 7}5Fo] of 1Y -5k nl ksl ©
1152k 0.1% (w/v) PVA, 50 ng/ml SCF (Stem cell factor) & 10 ng/ml bFGFE
2obakol Wl kst (2 2),
A1) BV ] AR W5 08 0 4 SO 4 B
(Embryonic body) & - § & @ /dsto] #-3F 9, A A X (single cel) & &

| A A7) AL, CD34+ HSCE #5381 Ao g ¥3l5 Aggsiglon B3 a8
=ol7] &l FAA ARG & A=A T 28, B g o] HSC W3 WHH -2
A7 el A Ak Babek 3 2§ AR A lo], A R-g) g gtE ) g
ARzl HA o] 23RO E HSCE LA &= w-3)stal go|stA =53

A= 4% a7t 9

Sl A =, 2 iy o *1%‘&52%'3*1155 -3} S ksl r] Y&, 7)ol
TN F3 TR eI vastHA H Ao 2718 s ¢ A S
SR A=

A 4 &2, VEGF (Vascular endothelial growth factor): 7]l &3] 2]
§5oh AR AEMHSCE ATANE F5 9 FAeke R LG F 280
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g delAd o, 2 A E F5 7]kl 2 ALgE o] gk} ulbabA],
ZYRAE 75 @A o)A VEGFE Al el e A9 A& 2D A 3 A4 a0l
oj i gk S v HAAA] gty 38l 5L g 2= (50 ng/ml SCF, 10 ng/ml
bFGF, 20 ng/ml IL-3 ¥ 10 ng/ml IL-6)l 4] VEGF (10 ng/ml) -+-°l| u}&
ZYRAE F3 A5 FAs AT (5 3A).

[88] 131 A3 E Foldty] Y&, CD34+CD45+ Al 2] v] &S ghelslr] 94,
FACSE 3t} 74| 2] 02, D349} CD457} & o} el 5= A 25
gretslr] #1883 =2 <1 PES} PerCP/Cy5.57F 242 <A
A 2 3hCD45 IS A B ¥ (1% FBSE ¥ 38151= PBS)°ll 1:25 H| & &
M ettt 18 v, A E et ZEHY R A EE 4°Co A 3571
FASATE 1 % A HH 2 Zbo] A E Aol &, oA A B 200 ulE
A7bete] FAE FA7E 8l HA s

[89] AN, ZYREAHE {5 GA A VEGFE A9 %

T 73
A3 9] ¥ o] VEGFE *E3rah= 74 9-9f vlalsto] A8 -3 2l&
s At} (12 3B). 7] 295 BEUR, 7|E0) 4l A g2 2YEAE
Fr = @Al A VEGFE Al ©]8h5= 3lo] A3 958 2P R A X -3} a3}7}
Jes & ot

[90]
[91] AAd 3: T8 2 dAY =4 g
[92] =3

[93] TAH A o= 7]% %“ﬂé N = 39S F53l7] 98] BMP4 (Bone
VEGF 2 CHIR99021E A 2] 3t ot 124, 7]

2L SVNAEE T EAEE F3A 7] = HA o] oA o vl e A =tk
A E Aot wheh A, T3S = G Aol A 71 Eell A v EH Y BMP4 (5 ng/ml) %
VEGF (50 ng/ml)E A 2] 3}31 GSK & A Al o] o)) 3% of| & 4] CHIR99021%H& A 2] &
Ao £EEAE F3F 582 G (= 4A).

[94] 1 AN, TS R @Al A CHIR99021 7S w5 0 =2 X 2] gk 7 -] CD34+
CD45+ Al 3£ 2] H|£&-©] BMP4, VEGF X CHIR99021E A 2] 8}5= 7 -9} ] a3}

Q78] $53 A AT (5 4), 47 A3E B2, 5109 H2
Al A= BMP4 2 VEGFE A 2] 814] ¢k Zlo] dA3] S48 2H A X
3t 597 e & o v

[95]

[96] A A4 4: EHT = @A 9] =24 &9

[97] EHT (Endothelial-to-Hematopoietic Transition) % @A 2] 2712 2 s}7]
A, 879k A& A E FAs AT

[98] TAA S8, CD34+ HSCE #58H7] e M= w3 w5 F, WHEA]

& P A 3 (Hemangioblast) & - =38k of stt}, & A2 A 3Z o A EHT
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[99]

[100]

[101]
[102]
[103]

[104]

[105]

[106]
[107]
[108]

[109]

(Endothelial-to-Hematopoietic Transition) FEE 5280 2 A CD34+ HSC®
H-31€ 4= 9l v EHTS &8-S Suldtslr] e g4 mjok 2718 Fds=
Aol Fa3t.

o] & {3, VEGF % bFGF (basic fibroblast growth factor)<] ©l TGF-beta

A A 2] ] 3 o) 2] SB-431542 (SBAE v} 3t 7135k A 23t 492
YR A Y B3 G688 A3 (X 5A). 71 AT}, SB4E 244 7F o] &1 &
2] gk 7 - CD34+CD45+ Al £ o] H|&o] 314 3] -¢-573F 212 Felst 3l om,
SB4S A7 1 A 2] 8k 7 3ol = 25| 2] I RA X E3} gfo] 3 A3

AshE = A2 2l st (2 5B). =3, SB49} @) E] i Ak(Retinoic acid, RA)S
Aol A ] gk gl = SB4:—§ DJ% 0 2 Ayt A-HT} 2R AMXE F3}
=

AN 5: 2EEAE FEdA 23 24 8
ZYRAE F G 23 248 -] Y, s 9 Ee A9

Fashgiet.
B AYES /ALY E Pahe 2dRAxe
919 W9k B0 A IL3 2 IL67F 2 AF8 H v,
ol #3152 Q A ¥ w35 2 ¥3hE WA D34 TR 4 7ol
%Qﬂ%WiEQEWE%uEﬁﬂxW]L]]Hﬂ%]

359 Z2HREA X

]
-
OO\
fu}
2
3
S
o~~~
=)
S,
<
=t
=
2
=
(@)
o
=
S,
B
i)
m‘i

GAN A IL-3 F IL-65 A 9331 PVAE A 2] 3
] 57}' Wk ol e}, 13} F CD34 2 WA 9
AH(= 6B E C). A7 A5 EU &,
5 Aol A IL-3 2 IL-65 Al $]5tar
AL ES D A a7 A2 ¢

b M oo X
X
kel
do

<1
i‘l
:1
oW
i
o g o O )

PIIE) fi Mz
MM <)
fols

A Al 4 6: €17+3} v}-9-2 A 7}

A7) A Ao 2 R 52 A AuE B2 A A 19 A3k £3
F3 2resS gy o Ay dhH o g A2 2 Y HAMEE
313} mp- 25 A 2Fek vk

TARoR A7 AN 12 MHS Z5) 42 9 7F AR 2V A E S8
ZHEAE 12107 A EE WALE =

o r "
2y
L
)
(g
12
iz
e
Z
wn
®)
i)
o
I>
1o,
=
L
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Ao FakQeh 7 125 F opg2o] wRY o)A o7k v ER = elo}
FAAEA )08 FAsG oM, Y 225 F vhgo] BRI olo) A 217

[110] A7) mp$-2o 2 v EE S g]ol DNAS &350 98 PCR

%3} 8.2~ (polymerase) = 2x PCRBIO HS Taq

(annealing) <55 58 °C= 3}o] 35 Alo]| &2
33ttt 2 & EBro] £ 1% oF7F2 2~ Ao) PCR ¥HS A &S 100vE
204 1F 29 8to] PCR W= S gelslqitt. QI v EF = elol < 9 8
A}-8-8F primer 2] sequencet™ U £ T}

[111] Forward: 5'- CAACACTAAAGGACGAACCTGA-3' (M EH 3 1)

[112] Reverse: 5'- TCGTAAGGGGTGGATTTTTC-3' (A ¥ T 2)

[113] T AT FY 125 F b W oA QI n EZ = glol {27t
AZHAoH(E TB), = 227 Foll = vp-g-2=9] ExF Ao A Q17FCD45 44
Al E7}25% ol EASHE A& Fsksith (5 70).

[114] A7 2345 EQE AN 19 2dPAFE ¥ T2eF o A2y

o]

2R AL Q178 B R AL Aok ol % 850 AL8E S e g
1

[115]

[116] A% ¥ uge] 2o oA 2 99 glo|n, ¥ wigo] Sahiz /] &itofe]
ol A2 % b Az 2o o] 7144 Abgolt B 59 WA shA
erin] e A A Fe 40 WPl brsths A2 o83 S 9l
Aolth, el B o[ ol A 743 AN el 5 BE Wel A oA 42l Ro]n)
5 4 o] ohyl R0 of sl afokul T
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Z O
T
713 1] (A) AT-3}5 =71 M 3 (pluripotent stem cell, PSC)E GSK(glycogen
synthase kinase) &} A A 7} E 3 vl K o A 12} vl kslo] F3H] A EE

A=A,
(B) 7] T3] A XS 22 v elo] ARAER 5 =
W3IA 7] = 9 A,

(C) 471 AR A EZE 3 vl %3Fo] EHT (Endothelial-to-Hematopoietic
Transition) =¥ & ¥ =
(D) %71 EHT #r5=¢ d A A X E 4 X
= B3 GAE e, 2 RA X A2,

[7d -3} 2] -8 100 1ol A, 471 GSK(glycogen synthase kinase) &
CHIR99021%! A <1, HieH

773 3] A8 190 A A A, A7) 221 vl -2 BMP4 (Bone Morphogenetic Protein 4),
VEGF (Vascular endothelial growth factor) 2 bFGF (basic fibroblast growth
factor) = T~ H ol A A B E St o] s Lk ml Aol A Hl ki
211, .

i
i
do
k1

Cd7a 4] AT 10l ol A, A7 321 vl & TGE-beta & Al Al & E 35}
i 2] ol A wlf st A<l

[7d 73 5] A8k 40 Qo A, AF ]TGF beta & A A= SB-43154221 A <1, W,

[7d 73 6] 8k 4ol Qo A, AF7] 32} vl 2 E E] =2H(Retinoic acid, RA) T
olo] oFslA o 7 & &7t 5%k 1S FUFE Eghehi= AL, W,

7 -3 7] 78} 40l Qlof A, AF7] 32} vl & VEGE 2 bEGFL & -4 ¥ ol A
AE g sh ol S FUHE E5tsheE A9, WY

[ -3 8] -8k 100 Loy A, 471 42k | & PVA (polyvinyl alcohol) B ©] 2]
C’#@@SL 51875 e = EEsh= v x| ol A vl Feks= Alel, .

773 9] A3 8ol A A, 7] 421 vl F-2 SCF 2 bFGFL. 2 -/ & ool A
A ﬁur o= F7FE E st w Aol A v oFak= A, .

(738 10] AZES A AA H7a 19 WHoR Az 2IEAEE o2
E= FYsteE dAE 238, s 8 B A Ay,

(78 11]  H7 109 A3} 55 2 A2 H o A=y, Q17ks) 5 & =d



WO 2023/038436 PCT/KR2022/013463

1/7
[5=1]
EHT (Endothelial-to-
Hematopoietic Transition)
57t% (mesoderm) ST O
or _ B
iz & HHZHE (hemangioblast) ZEZH X (HSC)
S e oA
| 1 : 11 1T : |
BMP-4 VEGF
CHIR99021 VEGF bFGF bFGg\’/ E CF,
bFGF SB4, RA
* Abbreviation : SB4: SB431542 (TGF-beta inhibitors), RA: Retinoic acid
[5=2]
Day0 Day? Day4 Day5 Day16
Mesoderm Hemangioblast Hematopoietic stem cells (HSC)

Stempro 34 (+supplement) + Human Transferrin + L-glutaming + L-Ascobic acid + MTG + Penicilin/Streptomycin

/ N

{ ™\

BwP-4 | VEGF |

CHIRG3021 VEGF bFGF bFGg{/iCF’
§ bFGF SB4, RA
5 uM CHIR33021 50 ng/ml BMP-4  50ng/m bFGF 0.1% PVA
100 ng/mIbFGF  50ng/ml VEGF 50 ng/ml SCF
S0ng/mlVEGF  10uM+3B4 10 ng/ml bFGF

1 ub +RA
* Abbreviation : SB4: SB431542 (TGF-beta inhibitors), RA: Retinoic acid

HFEX (7 H91X)ISAKR



WO 2023/038436 PCT/KR2022/013463

2/7
[5-3]
A
Day0 Day? Day4 Dayb Dayt6
| | | -
BWP-4, VEGF, | Bip-4 OFGF, VEGF
W8 H | oupoonot | veer, brgr | VEGF OFGF SCF, 1-3, IL6
. bFGF,
4l ¥ SCF, 11-3, 16
B
2) VEGF He

CD45

0.21 0.047
10“ R SN | SELIEL S v 100 T L SRR LA 1 TETRERY Ty
10° 10! 102 10° 10 10° 10° 10° 10° 10*
CD34 CD34

HFEX (7 H91X)ISAKR



WO 2023/038436

e
oxl
r

=23
o

~jol

ok

D

;yO Day2

Day4 Day6

3/7

PCT/KR2022/013463

Day1 6

-

s N

BMP-4, VEGF,
CHIR99021

\. A

BMP-4
VEGF, bFGF VEG, bFGF

bFGF,

SCF, IL-3, L6

prom—

CHIR99021

—

e

Nikon Z&fsiu|A, 40x

FEEX (7

&l
S,

CD45

CD45

10*
1704 2.4
107 -
102 4
10
0.14 0.076
"09 T T T o
100 10 102 10° 10*
D34

KI91=x) ISA/KR



WO 2023/038436 PCT/KR2022/013463

4/7
[55]
A
DayO Day? Day4 DayG Day16
-4 | Ve HFGF,
g “[ CHIR39021 IVEGF, brF | bReF l SCF I3, L6
24 hours
A
B

CD45

[
003t CD34 003

CD45
CD45

s B
00 00 107 108 1
D34

80

<
&5
i

CD3HCDA5+ calls (%)

no
(=1
i

HFEX (7 H91X)ISAKR



WO 2023/038436 PCT/KR2022/013463
5/7
[5-6]
A
Day0 Day? Dayt4  Dayh Day16
| 1 1 1 -
vear, [ )
BMP-4 ’ bFGF, SCF,
4B\ CHROZT | vegr, v | JFCF L3, 15
- bFGF,
e % SCF. PYA
B
Day 16 Day 20 Day 24
4 3 4
. 1503 10.7 LR E: 24.4
103_
iL{) [Fe ) [Te]
oz | 102 = =
C"'DO E O o
= 101f
100
10
=2 2 g
(&) (] (&)
[ . i i . . 0 . S
e 1 02 1 1 [V VL | N [ 1 I 102 1% 0!
CD34 CD¥ D34
C
A|Zho I}E CD34+, CD45+ HSC XIS W3
x*E% frk
= 6 54
= 4 —o— PVA
b 40 —— -3, 16
() 24
gzo-
0
day 16 day 20 Oay 24
HAEEX (& H91=X) ISA/KKR



WO 2023/038436 PCT/KR2022/013463

6/7

[5=7]
A
Production of humanized Mouse
1.5Gy
Irradiated NSG
mice
N 12 weeks 22 weeks
: | | |
Vof 1-2x10™5 Blood FACS
PSC derived HSCs collection
B
Human cell detection
#HoO£2 N O #MH OB O #H #H # #H #H H
1500 bp [ - '
_ Delsction of Human calls
300 bp
Detection of Mouse ce
Human celf sequencing
- 4,5,6 2 human mitochondria% &%
mt5991 mt6000 mi6921 mi6930

G@E,REKGE?@ #2321 339 ]

W\ \ M‘{ """ f ;ﬁ* [ F/ fﬁ% |
/\} \f&‘ }{ \ Yy / g i‘){( \%i | 1/\1 \g\ j \u’ \f\fé \*‘\ﬁ/\

in mouse peripheral blood

C

1.0k
800 -
800+
400+

S50
8SC

Mouse CD45

200+

0 0

0 T T T T T T T LA 0: il T

0 A0 400 600 80 10K 1° 10 192 g3 g {1 L A (' GO (VA |
FSC Human CD45 Human CD45

FEEX (=& M91X) ISA/KKR



PCT/KR2022/013463

WO 2023/038436

717

GO uewnH

0t

{0} 01 01

p00Jq |Bsayduad asnop

asnow
pazIuewny

¥£00
O 0L 0L 00 0l
ooﬁ bt B ooe
0l S ho
(@)
[} F
@ 0L £ 0L
o
moe :noe
qoe . <OF
-88Q0+¥€£00 +S¥A0+¥EAD
SOSH {eAli8p 0Sd
R ES=T 185 OSH 2i3%
B VYAd ‘Vd v9S ' 12066HIHD
& B9l
Syoam 91

aSNoW OHN
poleloE|

Gyad

HFEX (7 H91X)ISAKR



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2022/013463

A. CLASSIFICATION OF SUBJECT MATTER
CI12N 5/0789(2010.01)i; A01K 67/027(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

C12N 5/0789(2010.01); A61P 43/00(2006.01); A61P 7/00(2006.01); C12N 5/0786(2010.01); C12N 5/0793(2010.01);
GO1N 33/569(2006.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models: [PC as above
Japanese utility models and applications for utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

L

eKOMPASS (KIPO internal) & keywords: 713315 & 7] A Z(pluripotent stem cell), GSK < #] #l|(glycogen synthase
kinase inhibitor), & 7+% Al 3 (mesodermal cell), 8 ¥ % A 3 (hemangioblast cell), W 3 ol 4] =& & 2] A o] (Endothelial-to-
Hematopoietic Transition), Z:@EH]E(hematopoietic cell), # E] = Ak (retinoic acid), Zgad %i%(polyvinyl alcohol), o]
7+3} & & (humanized animal)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2020-0080059 A1 (WISCONSIN ALUMNI RESEARCH FOUNDATION) 12 March 2020
(2020-03-12)

X See paragraphs [0028], [0092]-[0095] and [0108]-[0109]; claims 1, 10 and 13-14; table 1; 1-5,7,10-11
and figures 1A-1F.

Y 6,8-9

WANG, Chengyan et al. TGFf inhibition enhances the generation of hematopoietic progenitors from
human ES cell-derived hemogenic endothelial cells using a stepwise strategy. Cell Research. 2012, vol. 22,
pp- 194-207.

Y See abstract; pages 197 and 199; and figure 3. 6

WO 2021-049617 Al (THE UNIVERSITY OF TOKYO) 18 March 2021 (2021-03-18)
Y See claim 1. 8-9

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be
“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone
“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art

means “&” document member of the same patent family
«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
15 December 2022 15 December 2022
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT International application No.

PCT/KR2022/013463

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
WO 2020-204827 Al (AGENCY FOR SCIENCE, TECHNOLOGY AND RESEARCH et al.) 08 October
2020 (2020-10-08)
A See entire document. 1-11
KR 10-2018-0066263 A (FATE THERAPEUTICS, INC.) 18 June 2018 (2018-06-18)
A See entire document. 1-11

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2022/013463

Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international application as filed.
b. D furnished subsequent to the international filing date for the purposes of international search (Rule 13zer.1(a)),

D accompanied by a statement to the effect that the sequence listing does not go beyond the disclosure in the international
application as filed.

2. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this report has been
established to the extent that a meaningful search could be carried out without a WIPO Standard ST.26 compliant sequence
listing.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet) (July 2022)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2022/013463

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
uUs 2020-0080059 Al 12 March 2020 EP 3847243 Al 14 July 2021
JP 2021-535747 A 23 December 2021
WO 2020-051453 Al 12 March 2020
WO 2021-049617 Al 18 March 2021 CN 114667342 A 24 June 2022
EP 4029566 Al 20 July 2022
us 2022-0298479 Al 22 September 2022
WO 2021-049617 Al 18 March 2021
WO 2020-204827 Al 08 October 2020 CN 113924362 A 11 January 2022
EP 3947650 Al 09 February 2022
us 2022-0106563 Al 07 April 2022
KR 10-2018-0066263 A 18 June 2018 CN 108473961 A 31 August 2018
CN 108473961 B 29 November 2022
EP 3371301 Al 12 September 2018
EP 3371301 A4 26 June 2019
JP 2018-533363 A 15 November 2018
JP 2022-058480 A 12 April 2022
us 10858628 B2 08 December 2020
us 10947505 B2 16 March 2021
us 11162075 B2 02 November 2021
uUs 11162076 B2 02 November 2021
us 2018-0320137 Al 08 November 2018
us 2021-0024891 Al 28 January 2021
us 2021-0062151 Al 04 March 2021
us 2021-0222126 Al 22 July 2021
us 2021-0230549 Al 29 July 2021
WO 2017-078807 Al 11 May 2017

Form PCT/ISA/210 (patent family annex) (July 2022)




= A AR LA EETL

PCT/KR2022/013463
A. g o] £31& 7| EF S AEIHEFAPC)
CI12N 5/0789(2010.01)i; A01K 67/027(2006.01 )i
B, ZAE Eof
A H AT HAEA S E/7E 714D
C12N 5/0789(2010.01); A61P 43/00(2006.01); A61P 7/00(2006.01); C12N 5/0786(2010.01); C12N 5/0793(2010.01);
GO1N 33/569(2006.01)
ZAHE 7)okl £l H AT o] 2] 7l
G5 HdGcke il g g ) Sl ok B Ak HaEd el 7)A€ IPC
AETFEEANGTE H AEZETNE Al be i AL HaEd el 7] A€ IPC
Az o) Be AL FoTEN o] (Aol El o 9] B 9 7 Ao\ o A5
eKOMPASS(5 01 AUE A YA 2 & 7] Y = A B35 S 7] A E (pluripotent stem cell), GSK 3 A A (glycogen synthase

kinase inhibitor), % 7 /‘1]4_(mes0dermal Cell), A2 /‘1]4_(hemang10blast cell), el A =&d 2 o] Aol (Endothelial-to-
Hematopoietic Transition), %4 E*ﬂ;(hematopmetlc cell), # E] = Ak (retinoic acid), Zgad éig(polyvmyl alcohol), <! o]
7+3} & E(humanized animal)

1:1

C. a4

s T': i
EEEE eEAY % B FAGHFE 99 714 ol 7Y

US 2020-0080059 Al (WISCONSIN ALUMNI RESEARCH FOUNDATION) 2020.03.12

X 2} [0028], [0092]-[0095], [0108]-[0109]; 4 73} 1, 10, 13-14; 3£ 1; % =¥ 1A-1F 3 1-5,7,10-11

B

Y 6,8-9
WANG, CHENGYAN -, “TGFp inhibition enhances the generation of hematopoietic progenitors from
human ES cell-derived hemogenic endothelial cells using a stepwise strategy”, Cell Research, 2012, 227,
| o] %] 194-207

Y 8ok #Ho]#] 197,199; B & 3 & 6
WO 2021-049617 Al (THE UNIVERSITY OF TOKYO) 2021.03.18

Y AT 2z, 0.0
WO 2020-204827 Al (AGENCY FOR SCIENCE, TECHNOLOGY AND RESEARCH 5-) 2020.10.08

A A 29 Fx 1-11

[“]57 4ol c(AZyel A1 A= Yt e Es|o] Phat MAE B4 S

#0189 vyl B

“A” B3] #do] s 4 T SAZYY Be 34U Fo A LA R, & 43 538
el A o g o] 7|27} ¥ P} o] & o] 3lr] a2l

D 2 IAHED il

B mAEddig me 2 SRS I FAZEY o =g o) vl oY B9 Shnos A w
o] Fof F/lE HEYD E 55 ¥4 AR e R H A o] 9y A 0w B},

L 47 FAR g A7 Ehe E B Tk SR ¥ = s L e oms] Al o s
AU EL ThE BUE ol (el §E WADE Wels Aoter ol Y TAL RN AL T A Lol S o] Yol che ¥ ohap
35 54 ZFshe AR T 2ol FYPAtl Al AHE Ag AHE

o HE FEA0] gl Ao g Bt

O TN AME, A EE e Feg A Fela ol v ) ;E°]? N i<q )

P A o) Fol FAHYO ZAZAY oA AR HR & TALASEATA Sk

FAZAS] AA 2 FAZAE A T

20223912€159(15.12.2022) 2022312€159(15.12.2022)
ISA/KRS] B2 B $-HF4 AL
ol % 584
(35208) A F A AT HALZ 189, 4% (EAE, A H U CEX
AAh
A2~ N3 +82-42-481-8578 3} 5. +82-42-481-5373

XA PCT/ISA/210 (- A 27y (202213 78)



= A EALR LA TAZANE
PCT/KR2022/013463
C #AE£Y
7hel el A4 9 el FAEEsE 499 714 el A el
KR 10-2018-0066263 A (¥| 0| E 4| 2] 8l 2, 21 X ¢ o] E] =) 2018.06.18
A AAEY gz, 1-11

A& PCT/ISA/210 (- 1A £-4]) 2022\ 79)




Z AR A FAZ
PCT/KR2022/013463
AIAZE  BG7] WEE obvl e ALE A 79 Led] A%
1. TAEY /A A 7] e opv] gk A E TR sk, TA|ZALE ThEel 7] 28] A H ST
a [/] E9A AR AR TE S NS S
b [] =AzA2 8102 24299 o] 5ol AZE A LSS 139)3.1()
[ Ad=sc 294 sA2de AN HS w ethis AX Y A E A
2 [] :?xﬂ 1ol A BAke 7] B/ ofu] Ak A ol Thal, B K A= WIPO B ST.262 2531 A d 2o
glol fa e 2AE T 5 gl Wl LA E A
3. F7F oA

A2 PCT/ISA210 (3

A &2 ] A1) 20224 79)




A Z AR I A TAEUH D
NSE3 o B AR

PCT/KR2022/013463
jﬁglﬂ%%“] A 27)9) e Es 2 27)9)

US 2020-0080059 A1l 2020/03/12 EP 3847243 Al 2021/07/14
JP 2021-535747 A 2021/12/23

WO 2020-051453 Al 2020/03/12

WO 2021-049617 Al 2021/03/18 CN 114667342 A 2022/06/24
EP 4029566 Al 2022/07/20

US 2022-0298479 A1l 2022/09/22

WO 2021-049617 Al 2021/03/18

WO 2020-204827 Al 2020/10/08 CN 113924362 A 2022/01/11
EP 3947650 Al 2022/02/09

US 2022-0106563 Al 2022/04/07

KR 10-2018-0066263 A 2018/06/18 CN 108473961 A 2018/08/31
CN 108473961 B 2022/11/29

EP 3371301 Al 2018/09/12

EP 3371301 A4 2019/06/26

JP 2018-533363 A 2018/11/15

JP  2022-058480 A 2022/04/12

US 10858628 B2 2020/12/08

US 10947505 B2 2021/03/16

US 11162075 B2 2021/11/02

US 11162076 B2 2021/11/02

US 2018-0320137 A1l 2018/11/08

US 2021-0024891 A1l 2021/01/28

US 2021-0062151 A1l 2021/03/04

US 2021-0222126 Al 2021/07/22

US 2021-0230549 A1l 2021/07/29

WO 2017-078807 Al 2017/05/11

A2 PCT/ISA210 (H]-8-5-3] F=7F8-#]) (2022 79)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report

