wo 20187190656 A1 | 0E 0000 O O

(12)5.—31§§35‘?4=j1 oste] FME FAEL

19 A 71]% Xl]]il]}xﬂ' };_L}ﬂ 75 é\‘ R T T O rOEEH
95‘\ 10) T A F /M2
Al &7 ¢
) FAEAL = WO 2018/190656 A1

2018 10 ¥ 18 ¥ (18.10.2018) WIPO | PCT

(51) A 5327
CI2N 5/071 (2010.01)
A61K 35/38 (2006.01)

TAEENE:
= .

GOIN 33/50 (2006.01)

@n
(22)
(25)
(26)
(30)

PCT/KR2018/004301

2018 ' 4 & 12 ¥ (12.04.2018)
gk o]

A g

AAARE:
10-2017-0047215 2017 4 4 € 12 € (12.042017) KR

€92 FFAYFTIATY (KOREA RESEARCH
INSTITUTE OF BIOSCIENCE AND BIOTECHNOL-
OGY) [KR/KR]; 34141 ) AA] 54T 73t 2 125, Dae-
jeon (KR).

g 2} =1 o (SON, Mi Young); 34141 thAA] §-4
T 382 125, Daejeon (KR). 7 %8 (KIM, Janghwan);
34141 A Al 547+ 3482 125, Daejeon (KR). 253
(OH, Soo Jin); 34141 QA Al F-437 73 125, Dae-
jeon (KR). 4 %= (JUNG, Cho Rok); 34141 T A A] F4
T 38+ = 125, Daejeon (KR). & 4= (CHO, Hyun So0);

o,

o, X,
[ e M
2 o

Jo on

(7

(72)

(79

(81

(84)

34141 A A] F-A4 7 &= 125, Daejeon (KR). A FH.
(JUNG, Kwang Bo); 34141 thA Al 7417 8= 125,
Daejeon (KR). ©] 3t} (LEE, Hana); 34141 o] Al -4
7 &= 125, Daejeon (KR).

tja] ¢l: &4 (SON, Min); 05836 A& A £ 3} H A=
135 I H ey 6% 3+ A B3 A2, Seoul (KR).

=

A= (B A7 gl e, 7hed B8 S5 T
W A8 9 B3 E 9319): AE, AG, AL, AM, AO, AT,
AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ, EC,
EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU,
ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP, KW, KZ,
LA, LC, 1K, LR, LS, LU, LY, MA, MD, ME, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

AARAT (EE A7 e L e RE 259 9
) A8 BEE 938le]): ARIPO (BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), -2k Aol (AM, AZ, BY, KG, KZ, RU, TJ, TM), -+

(54) Title: METHOD FOR MANUFACTURING IN VITRO-MATURED HUMAN INTESTINAL ORGANOIDS, AND USE

THEREOF
(54) & 9] §A: INVITROI A A5

5
oM - + + s ¥ . . ) )
2 - - - s + + +
Anfidi2R3 - + + . + . +
AMHLRY, - . - . + . + +
R TR 20 TE
&( LR Q A4
€ 1 £ 15
= g
5 10 £ 101
8 2
£ 50ie . © g ,
@ 2 i,
- M PEEE SR T T -« M
v+ o+ 4D T T T 2
+ + oo b AHLIRE - - ¢ - 4 - k- 4 AnEILIRB
< + 4 ARy, - £ 4 o+ AntL-2Ry,

(57) Abstract: The present invention relates to a method for manufacturing in vitro-matured intestinal organoids, and intestinal

organoids manufactured by the method.

(57) 8FA: =
7o) =

Z}

R s

A

B
)

[e]
>

o
ul e
I
Sy



WO 2018/190656 A1 {10000 00 OO

2 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

.
—  TAFALE A S} A (FF A21F3))
— HAAY ALdEE BE A (73 5.2(a)



WO 2018/190656 PCT/KR2018/004301

T8 Al A

2 o] WA INVITRONA A58 A7 & ertwol=9 Az

[2]

[3]

[4]

‘

L o9 §%

-

7l &8 o
E 1 2 in vitrool 4 =
Q7 ol=9] Az HhH 2 Al7] W O 2 A 25 A Q@ 7 o] = (intestinal

organoid, h10)¢l] 3+ A o]t}

i )
1o
oX,
Hy
[
o

lo
ol
ol
oX,
‘_&4
1o
o
=
0
do

>~
e
&
ro,
g
o
=

w73 7=

AA 2o st 2 Ay oYt A, AT R A S
xdstar FAEoF gt g g3 MR AA A, 7] 52 2 HA g A g
kg 3, 47H4] 8 B M E(F A 4 A E(enterocyte), Y| 2~ A| 3 (Paneth
cell), ] U] 3-18] A 3 (enteroendocrine cell) 2 Wl A] 3£ (goblet cell))l] <] 5]
A E ) A s M 32 o] @5 (monolayer of intestinal epithelial cells, IEC)-
P A3 E Fel T8 AT 5 FavAdE 2 SA=E g

LAf ol & A e sl A 37 1 B
3 (aduly) 24 9] 33 T2} V)50 A4} Aol Vo @k, e,
2R E e A5 T A 2ge Bee Ay
= ARE ATk gl

L2
[

2
ot
k>
ON
3
32
ule
o
i
A
ok

(g
°
ojft
1o
4o =
i
I oo
o
kd
ol
p‘L

)
T Caca-2 Al 3252 49 A3 A
H] &l 7154 transporter 2 &4 T o] uf] 9 w2 LA o] It} whEbA], Alok

ALt 540 Gt =F

i)
rir
N it
I
o
2

Ra1, Vol 7k GF A A Al B8 5 Qi Ujobs AEAL L AT -
Qi 740l Basteh ol e A S T VS AOR A5 A 25
E42 /b4 in vitro 917F A ¥ 2 Ao 159 WA e FEd

Z] 2ol = Q17F vl o) = 7] Al 3 (human embryonic stem cells; hESC)<} §17F 7%=
54 =71 A 3 (human induced pluripotent stem cells; hiPSC) -2 217t th-5 4
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2P A 0 2 Q14 vl A o] 7154 A} 5 28 (Functional interaction, FI)
HEANAZ (LEF A E et 2ot LU EY 2 A28 A 3l/5
2 A AR, JAE A8l FHAHN R = A, BEA =
oA FEH FIo AA 2 o4t Fro] sk o 2 YehSie) IL-2 v )
2Nz Ao 9ol BaE-s FRlsksitt.

% 7& h109l IL-2E A ] Al 3} o] h109] A&7 =& vebd 3lo|th

%= 7(a)i= PMA/ionophore A= ¥ Jurkat T 2271 8} 9] X|(CM) = IL2E A 2] 9}
A IL-2 8- Ap QFEI ¥ (Anti-IL-2RB) €} IL-2 5=-& Alye QHE[ M}
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= 12(e)+= h1Oo A Wl &3 (verapamil) 2] 4] = EAJA|
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[86]

[87]

[88]

[89]

[90]

[91]
[92]

[93]

[94]

[95]

[96]

[97]

[98]

2] B Al (paclitaxel) 5 5(T1F 9 n=20)8 YEFH Aotk ¢ <testol] Wl p

12(f) et B3 = IL-2 A 2] 8 hIOl A Fluo4AM ZH+¢
FFEAAEZ o) G 2T }%Loﬂ AF A E W Aol WEs AARte R
ek A3 (9 i) Ed A= F 34719 Jagd o Ha ks ekl
Aot} (Z1F & ROI = 15, *##* t<testol] W2} p<0.001).

1= 12(g)© CFTR(Cystic fibrosis transmembrane conductance regulator) 7] &
gelstr] Yal E2~2d =3 37 CFTR S A Al (CFTR;,,172, GlyH101) &
1205-74+9] )zt 2 Fu) ) 1.2 A €] hiod Al 2428 § % 33 (Forskolin
induced swelling, FIS) Al & e &4 #-2- (9] 2l d)7} h102] A7 & 4% 3} ¢t

Ll (ofh ) ol (25F B n=4).

T 12Tt ol IL-24 2] hIO® A 1l /Al 3 (goblet cell) <]
7158 87] ¢ H-A (mucin)S PAS/Mucicarmine & A2 -8l Y-EFA
Aot

%= 123) & W ¥-8] Al 3 (entero-endocrine cell)7} AAFsl= & 2 - 5 3}
gastric inhibitory polypeptide (GIP)2] 72 A} k& F/d-& 271 3 h10el A
Aol

T 12()= ELISAS 53 GIP =29 271 H hio v A5 o g o] &S
ek Aol

%—ﬁ%i‘ ]'O‘]—O :Q‘J—O]ﬁ} Eo]q_
5 13(a)= IVIS o1 Al 2815 AFg-3lo] o] 2] gt #] 157 %, DIR-3E4]
hOS 2= A14e] A3 9] §3 ol ul X5 Lebdl Aol kel % 1),

DiR-¥ A hIO (n=3)2] A+ 972 ¥3H 4 7 =E 1z 2 ekl
AOITH L. 2% 3 Y) (* t- H| = Eol whe) p<0.05 2L * p <0.01).

L 13(b)= " AF] (NSG) "H9-29] Ay =2 o] 2] g 4] 17U &
hIO® H & E 94 9] A& vebd Aot}

% 13(c)= &9 A5 A (DEFAS, OLFM4, MUC13 % KRT20):= ¢ A 3] o] 2]
T Tk 2 IL-2 M2 ¥ hloo A FE HA 2 glg Aok

% 13(d)= o)A F Tk 2 IL-2 A 2] ¥ hlOo) A 4 B4 (sucrase-isomaltase,
SIM)¢} 7154 =54 (FhA] WA A 1, MDRI1, HElo] = =44 1, PEPT1)7}
A E S gl Aot

% 13(e)= hCD31S 7H & ]3] M E E a-SMAE 713 A 59 H &+
- )= g gk 1k D ke thEk o] Al | h10] WS FF M AHE
S a=a >

N 7ot} a-SMA S} hCD31¢f] tf ¢+ &5-9 A2 o] 2] 3+ W 3] A7} hI02]
ﬂ@‘&ﬁ%lﬁo;@ﬂﬂ e 5 lg%ﬂrE‘r%ﬂE}
T3 VEGFE] W 3AA o)u x| (13l d) 2 o] 2] 3 15 o] o] &
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A (7922 5ol 4 mMECA-32-%4d)oll 2% 3w <F 2 IL-2 4 2] ¥ hlO
(hCD31-FAH) 27 B Frafj g Fao] A FF M o|n| X (shet o, WA
st E Yebd Aot Al 23 (3 A)3= DAPIE 941383t 5 2l 7P
GRS el A o 2 ZRIs = & A E AT A1 Y vk= 100
umo| o}, Al 71A] =741 A gl A fALe A 2ot ‘%3.01/;%#111, FJ—? 2l
tlo) ] 7} A ¥ AT

[99]

[100] % 143= in vitro A4 ¥ h109] ©] 2] 4 3} 2 v ebl 3= Folu.

[101] = 14(a)i= W9 A3 NSG vh-5-229] 2174 F= e A] DiR-324] h10<] ©] 2] 1Y
% in vivo & % o|u| x| A3} o]t} DiR-F 4] hIO FAF PF$-2~ (n = 3)2] H
FE 5 YERA

[102] I 14(b)3= A A3 (VIL), ¥4 Al (MUC2), & W E-4] A 3 (CHGA) ¥ 3} ~
A E(LYSO)E F 83 o] 2 ¥ hIoof = HI7FA] A Al Eo] 25 &EA5He
W Ebd T E-7FE & RI(ECAD)-S g 3] ¢ o)) AFG-3 AT} 2~A Y b= 50

umo| o},

[103]

[104] % 15+ invitrool A A< ¥ hIOON A fref g & -8 vk A o A4 A2
Aol

[105] 5= 15(a)5= in vivo ©]2] Z el hIOo A Q17F E-f-2o W3] Al CD31 ({1 & &
Wi A 3Ee] ot hCD31)2] A9 833 A A3t E el Zolt), AAd vl
100 um©| t}. In vitro ol A A <53 hIO A Aol A= 3 W3] A L2 2] ¥-3}+=
gl A] Akt

[106] = 15(b)F B ol A 9] =g g}l & wp= = 3334719 hCD31 %
mMECA-32 Z 23} -8 Vel Ao,

[107]
[108] 5 162 in vitro A < ¥ h109] & 48 e = Tolt.
[109]

|

[110 172 STAT3 4 A1 91 =2 ¥ H (colivelin)©ll 2] 3+ h109] in vitro 4] &

Aot}

[111] L 17 vEs w529 = Hﬂ%% AF23 S o] hI09] & e 8}2] ¥ 3o}

XA ] AV E A 3}ehe] v al gk 4l IE}. A Y vl= 500 mo) .

[112] S 17(b)= Ao A vbA A A B d 7S qPCRE 2418 A o)t}
o)z hioe] vl & Walo] Huka o 7 Zrls) i)

[113] 5 17(0)= 52 vHA (Ki-67), &3] 717] (ECAD) R A% 7 v}7] (OLFM4,
MUC13 % KRT20)¢} 37 th 2+, F2] e 2] ¥ h1o9] Hel &3 4 <
et Aol 2~A Y 8= 50 ime| o}

[114]
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[116]
[117]

To-

X
X
ol

wK

T .

1"l
Z 2 (primitive

}

-
o]'t

A

T .

AT 2.7} o] = (mature

o] = (immature hIO)

T-
T

0] = (human intestinal organoids; h1O)
7k

}

]

2 A3

-

T-
T
—

Ay
s ol

7k

AAMA LY, §E-FAL T2, D 4714

Shi 224 2, AU ) A

chepa o} -2

1™, h1O

[}
of 4% g

=

2~ (human adult small intestine; hSI)&]

mesenchyme)< 3

[118]
[119]
[120]

[121]

o
)

Y
o

o
il

2, Yol el
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[123]

[124]
[125]

[126]

[127]
[128]

[129]
[130]

[131]

[132]
[133]

TAAQN A A FERA, GV A S A Q7o) B SVIAME B
=71 ﬂi V %}(hmdgut)*ﬂ]i |25 A3 270l = wiA] Vi

slo) = Al gk glo] 339

A ol &2, Z7]A| 325 e g il Cﬁ(deflnmve endoderm) 2. & - 53}7] 914,
RPMI 1640 H| A ol A Hl| F oL, tpA] 4 o Ro| =2 F81A]717] 96,
FGF4(R&D Systems) 2 WNT3A(R&D Systems)E FBS 7} 3 ¥l RPMI 1640

| <] ol] A ] @kt T, o] & A3 2 o] =4= 1X B27(Invitrogen), R-Spondin 1(R&D
Systems), EGF (R&D Systems) ¥ Noggin(R&D Systems)©| 3t DMEM/F12
Hl =] ol A wl FE AL 5= Ao, ofof] A A] ¢Fi=

E g o Al £0] "STAT3 X mTOR 2= A 4 2 24 31 4]"= STAT3 &
mTOR 2 e A A2 E A 7= EA4& on|ghoh & g o] 124 7]
STAT3 ¥ mTOR A &g A& &4 E}Xﬂﬂ ¥/ <5 (immature) &2+
R 7} 0] E(intestinal organoid)2] STAT3 ¥ mTOR A& Ag A2 5 DA 3IA| A,

1] A <2 (immature) 4T Q70| EE A LA 7| = B9 3 A 3HE K] ¢k
TA A o 7= )W H(colivelin) Y 5= A o1}, o] o] A 3kE] %] =1},

TA Al A AN ke 24, AF7] STAT3 2 mTOR A& AY AR @A 3}A)3=
STAT3, AKT % P70 S6 7| WA 2 o] Fo] X1 el Al A Bl s} o] 4o Q14ks)
A 8FA 2L, in vitrool| A S AT L7bmo| =] Al WH S Al E g

Bl o] A A Q1 A A A o A= T Haz-<) 17 3 ok‘ihlo

| &

)
[
N
fij

[6)
7 2] g+ h1ool| A &7 i}lﬂ STAT3 "= mTOR A & 2d #] & 4
IL-29]] 2] 3}k in vitro A &5 0] ¥ A] &8 215 7d)8} S AL, E—O] IL—2°ﬂ 2]
hI09] in vitro % erﬁ I} FAVEHA STAT3 Al A 174
A= ZF | 1jd(cohvehn)g A 2] 8k Al =9 in vitrool| A A < ¢ hIOE A 213 4=
NE-S g2l t) (5 17a WA X 17¢).

71EL] M S A Lol = Al 2R S
2 mTOR A& e 4 =2 484 = o]
Q )

3 =
ARG SRA] o oL, AHbA o g X g W 913}04 w8}

- E?, Aol E7}FQ] 3= STAT3

[‘ O
—

2
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[134]
[135]

[136]

[137]

[138]

[139]
[140]

[141]

[142]

[143]
[144]

ok, g o] S A58 A 7ol el Al W THET,

/\]—O]E?}O] = STAT3 %X mTOR ]Eﬁ = OE— :C):E]—/\é Q_;(ﬂ r= o] Eo -JZ—%L%
Egahs WA S AL SO GO TS 48 27ho] B2 in vitrool A
AA el EA S A EAASs FH L

S, A AR A AN G EA, V] Al WS SVAIZEREH 1AL
G QMo EE FEAT = GAE F7HA 02 F3FekE, in virool| A A 5 E
A Q7 ol = o) A& S Al gkt

oM A7 SV = wlolE Al R s e & 7] Al E(1PSO) Y
T e, ool A gHE A Si=
B whg o A B-of "= 7Hs& 7] Al 3 (induced pluripotent stem cell, iPSC)"+=
T8 H AR EE JAA AR 2l = 2 18 (reprogramming) 24 & E-3l]
- 3}s(pluripotency) = 7HA =5 ¥ A X2 E o vt}

< gl A A ]l A AA el A= T A W = o] 85t
Aot E2RE F5RbsE 7| A E(GPSCs)E Al 8 F,hl0 ¥-3t T2 EF&

A3t hPSCEFH v Ad 53 A @ 7ol =(hI0)E A S (Al 4l 1),

TA A o2 AW AL 12 HE v o] A S 1o w2 M

Aol 227 A5 A Q7o =8 2 ﬂ*] A& d 9)\915}.
2ol 8o "glZ 2 1Y (reprogramming)”- w85 0] §1& Al E =

A TRHE

o[

A dshsol A= MR T A2 OE YEl 2 SRl 8 Al
HEA R B FHY FAE & 2= AHE B e ddkE e
ZZAAE gt} e Bodgo A AY] gl 2 oS o 1)
A5k on] 2 ALgE 5= 9T} o] et Ao B X2 Ty
st (rEdl LB = M Aol M o] W3tglo] 7] 5ol A €]
H ¥ DNA D)4 vz 7}t 2h A 3 Abo] gt

AES] SAFAA % FYE A vl GAE A Ro] ¥ 9
A /\o]-

>0

(e}
2,
X, 7
T
o
il
m9
10
N
Ir
W
y
o

HLo) 4] 22 % o]

TFA A o7 B oA A7) 19 A ¢l FI/]_J_E_:LEHU] AL 1Ak &
X3
GelA 9 A L Ig—

AL TS T Utk Fuvts=7] *1]55 HH O]—gﬂ xﬂésﬂr 74/] 7o sge
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[145]
[146]

[147]
[148]

[149]

[150]

[151]
[152]

ZHATH A o2 T U e A S o, 52} 5’3 chul el kg
HH o] F-ALSaL, 9 B E R (in vitro) 2 <1 ] X (in vivo)ol| A A &35

7HA ™, Hl#FE 1} (teratoma) S 3 A gt 53], Al 9 %E*ﬂogﬂ R A
A Z o] vl HEAE (blastocyst)ol] AF Al 72 ], 71w 2} (chimera) A FH & & A
Do, FAREe] A4 A o] (germline transmission) 7} 7} ST}, - Wkt o]
=/ A EE AR, Aol JH AL, &, 9, 7N, aLeFel, AF e B

(O3 wlh v
T[_—L— 1.0
o EE FUld o doen, FAFo R AT FHY 5 ATt

2 bgol| A Al e ZE I QAP HEA o m ok A ET 2R
39 w3lE = FAEH e 2 AR5 714 3 (Pluripotent stem cell) 2
g XY S f sk Btk V] g 2R e A=
HEANoZ F3H Axe] g2 Uo]% Frish= 2ol Al g glo
S g glom, FEA T = Al ol whe} sk 5= )
TAA R, g Q1A= Octd, Sox2, Kif4, c-Myc, Nanog, Lin-28 2
Rex1 & o] Fo| 7 o 2 HE| A ¥ = sl o] o] vl = 7] el d &
A5t AL AL 7 Qo oo A gHE A =

A7) o niEE AErE 58 A glo, A A o2 = A4 A
A Al 3£ (somatic cell) == # Al 3 (progenitor cell) 5 ©] 7| 7] & (lineage)©]

ERY ALY 5 Gk, o2 A A e ALY = gk g
AR A FallE A A g el Wl el e

SEat, g o] ekl A Foll i A i A 99 Wb Ao} W
3D 5 go, AN YA #elH Fahe AED 5 Ak
PAAE AN AEE A G A RS TS ¥

MIFEE S8, 37] A A s ARl sl g sk Al 54 et A s
FE sk AR U A, et dS E sk o, 11 Ee (fae)E
ZHA AL Q= REAIZE T & 59, G A EGETR) ta A=

A7 ob A E (A A E)7F A A el A sar, kAl ol ta A=

oA E7F A A ol S ke, g o] A 2 g o] A
L7 o| B 5 Al ek Aol A o] &ehi ek A= 58], Ikt A
Aol Ed o= glew, A1 4 &= IZF -2l Al f-obAl 3= CRL-2097 Al 325
3= IMRIO0 ¢ = Lo, o] of] Al 3] 4] &=t
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[153]
[154]

[155]
[156]

[157]
[158]

[159]

W a9 s or Wah= A, S A7 E7E S E3td A s s
= A B Wstel] 29k ¢ ol

B whg o] A 80 "T-¥ 3 (T lymphocyte)" &= A 3 vl 7] A Hol] 41 & H&
& WE o] SR A T-H E(T-cel)T s BT THEE AE BA T
Al =g A o] EAloll ol B Al E 3 A el Al E o) 42 o E Y6
TEEY B v o A T-9 3 513= in vivo U] 48 2kelr] &l sl kol
AHEE = ZE v EHY, in vivo Gl 738 EHsy] 9l el gl el AR-gE
A= oA, Al gk glo] 3k 4= v gk, By of T-3 3 3= Q1%
Aol ’l AL, &, 4, N, Lo, A, Bl 5o BE A T-HETE
xg CRERITFHAT-HETA 5= o, g5 A H =

P‘L
+
b 4
_>?1_L
™

= in vivo Z 728 2yHEr] 9 &), hioek
), 1A% A 97t = A7 5 A A

re
T
=
o
1o
4
-_&4
o
r o3
e
>
>,
=2
=
W

=
Jurkat T M| 2 & 3l &g A3} (&=
7S FERIsk e (530, s A Al v R s e At
A Q7bwol =9} §AMEHS 3215 U 3b, & 3¢, & 3d). °] & E4,
hPSC-H- M A & A3 L7F 0| =(h10) 7} & g of A AF-8-% Jurkat T A 3£ <}
1

11y o] o] "ALo] EFFR] (cytokine) <= M| 3E AT A A SR JTE
Bh= Wl S ou] gt} Alo]| ETFQIO) W22 Afo]| ETFSQl 91 9] A A9
S VY A A 02 AL ETFRIS W o 2 A 2] A THEH]
A%, et A AY (paracrine signaling) 2 W 3-H] A& Aol Fof gt

W] R ol e i3] A, A ol ML E B theEa /) A EE E e
B0 913 A ol ]3] AR Afo] EAL1 L o4 W o] whS ) Al % ]k

W Wk Aol o] R L 2 AHT S AX Aol 44 4 L WL

RIS B N

zAshE T B

Hg ol A Aol E7FRIS in vivo Al & FEEr] 9l sl gl Gkl
ARG E) 7, T3 ool A 2] )3 Abo] E7191ThS M el 5he] in vivo

] =
A A S o fFAVSHA Az AFEE 5 . B g o] A4 A
T-HZ <) o]3) 4] 5 = 5= 2 Aol E7FQ1-E IL-2(interleukin-2),
IL-8(interleukin-8), TNFa(Tumor Necrosis Factor-a), IL-22(interleukin-22),
IL-6(interleukin-6), IL-1P(interleukin-1f3), IL-11(interleukin-11), EGF(epidermal
growth factor), OSM(oncostatin M), 2 IL-10(interleukin-10).2. 3 ©] 0] %] ol A]
At st ol 4= lom, v FAH o'z IL2d 5 Yo, o]
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A g = A o)

[160]

[161] ¥ g o] 2121 A A Ao of| A= in vivo U] 374 & BHkslr] 93],
A s A 7ol =(hI0)el IL-2 A 2 Al 270l = A 7] 7F A A 8H
F7HE S el o (5 7a, 22 9), A5 H g3 B E v 2E s S8
st A Q7w o] =gk FrAFHE 1T 10e, 10f, 10g). ©] & &3,

[162]

[163]
[164]

[165]

hPSC-f-2l &3 2 7F o] 7 & g ol A ARE-% IL-2 4 ] A] hST9}

ESH A A A Aol M= T HEZ 9 A T u] g G @7 ol =
EANX IYA ool & ?6%}04 STAT3 c-Jun, p38a 2 K1/291r ze
IL-2-vf 7| Al s A o g o] Q14ksh e & iﬂﬂ?}giw %= 8a,
IL-2-v 7] Az e A2 7F a9 hool A 7Hd 43lE A2 5 sty &
ek = AT (5= 6c, 6e). o] = Aol EFFQI o] & vl G Al 2=Hloll M S a8 Q1A 5
strbol ™, in vitrool| A G L7Fmol =0 s g5 UEh = dlA 93
Bk A= Al AFEHH

2|

U] 29|, in vitro A €& 93+ ekl & 7o Qo)A IL-27F hPSCEH-E]

F-3}bet A7 A3 Q 7o) =(h10) 9] in vitro A S0l T A @ A Y-S
g1tk IL-25 A2 gk & 7, EAE-T[UA o glo] -4 of o & <14t&}

A5 S350 (& 8¢, 8d). 71 A}, t o) H] 3o STAT3(Y705)7P
gkQl3} %151, AKT & P70 S6 7| Al 9F 22 STAT3 2 mTOR
&5 A4EHE 215 TH(S 7b, 7d).
A A A Ao A = IL-2-vw] A A& A Z27Fhioe] A4S
= sk 9] o)) 52 hI09] in vitrool| A &) A4 1 #AHE FAJNA & &R135}H7]
Aok, FAA Hd 22 AP S e A, AT HET9 84
Flekat 7]} IL-2 2] A hi09] &7} uhd T & %l = hSIef Zle.
o] 532 2l & A th(E 10a). TG, Ho] A &3} %933}04 v
(differentially expressed gene, DEG)2] A =}4] 2u| & 47| o]3l|517] ¢4l
Alo] E 27| o] 3Z (Cytoscape) ol 4] ClueGO-in plugE A& 0}04 715 3t A&
33 A}, A< hSI9F T2 hIOAFo] ol A A &2 o} 2 7] ¥8 ¥l DEG
o Al ¥l EE= T2 A @ Al (B] M 0B ZFF) (5 10b), Al E-A E HE
g,;d;ﬂx_ql Mo gl.o Ho Al ~8 7o) 24 x}:Loﬂ off 3l "2
A AME-ZA FEA NS AD A=, 318H4 Ap=rol] th gk Al vk, 4l
A, AE Xj%, Al AR A o] A B ALl EFF1 ) T i ?l S Eghete,
3

o
ZO
>~
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[168]
[169]

[170]
[171]

[172]
[173]

[174]
[175]

2] 2] 3+ hIoe) A 4 315 STAT3 H=3= mTOR A1 S A& A

IL-2¢] €] %k in vitro 4 <70] ¥ 4] @ =& 21 (5= 7d)3H 3L, %31 IL-zoﬂ 1%
hI0 9] in vitro A3 < 34 3 F-AL8HA STAT3 Al & 39 74

= =2 W H(colivelin)= A &l 8FA] ¥ ¥ in vitrooll A A &5 8F hIOE A 21 E 4=
NE-S g2l t) (5 17a WA X 17¢).

vl of) A 8o "A & (maturation)® 4 2.7} 0] = (mature h10)"= "] A 4
7hiol Eef it ¥ = S| &, A o] o] a1 Q)= &3l 5,
o E=L-1R Uiodﬂ“ D spvbo]of F g &F f-d 27t
mu} ?xﬂ Ao g Aset 2L A% FVAE A F31A4,

A W75 R SFwolo] AR F A4l
E S [e1s)

f
1T
o

H

1

oN N, |
r
N
o]-)
>,

10 2L o o g

&
L
:L
E

-

ol
o
Bt om T
Jim

S
e X

i O
olr
4 lo oot
:
o o

EN

Ly T o
o Ay 1 1)
-_&4
s
M > 2l o

=2
3
&g

o
2

off o>

P‘L

=

g
PN
B
Suapl
oo
)
2
)
e

N, ot

5

N
EARUT
e
B
lo 2
a9
0%
A
e
T o
Y
o
do
oy
[
AV
ol
il
pC)
jut'd
12
ok
o

o
ol ro o
L

-

re
LR e )

=2

Mo rot o o2 mY U@ A [ fo )y o

o LB E oo & N oh

L
b
N
¥
o

Bt o] 73 491 9 A ello) iz T Pz sk g Z g3 hio B IL2E
A €] & hI0+= CDX2, OLFM4(47d =71 M| 32 vt A -7 Ah), DPP4, LCT (A 3}7] 5
H -1 AL, SLCSAL (75 Al 2~ &3 §-71 4}, LYZ, DEFAS, DEFAG,
(A7) 2 3o 755 33§42 2 718l 43 A4 33 644 KRT20
MUC13, CREB3L3 52| -8l o] Al 23k 014 9] 24 th2 7 (hSDS} S-A}3
SFQ1(% 10a WA] &= 10g)3F 2 24 in vitrool A Ad <58t

_%
HOS A4 - 28-S Belstelet

2

rO*' -

ARl A AA ool A= T HZF9 37 Il ¢Fehio 2 IL-2E
Aot AA kel Ve o thAL B A 28
F3l s o] A< gt 1419 &% th2ar (hSDoF A i o 2
S SR 11a, 1)k, 53] oF2 559} 779 = Pgp
-glycoprotein/MDR1/ABCB1)%] & Z-7}Fe} 87|, ab = 2] ¥F 4 (paclitaxel) assay
a8l 24 o 27}‘: I 1, 11d)§g¥o M in vitrool] A A £ 3F hIO S

+ gelsgith o] &= & S Fal Bt JUA 9 AR
TR AL s 7 A S ARSI

S s AL 7PL o|=E 1) T-¥ Z+-oF & vl 3L,
A, 3) STAT3 2 mTOR A &A1Y H 2 &4 314 =

mlo
E L

2) Aol E7H]I
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[176]
[177]

[178]
[179]

[180]

[181]
[182]

;

AL 4) 71 1),2) R 3)S A = EAbH o2 =38 =

Hogo] ofsf Alxd ] AsE AH LTt ol = v s
Q7beol s} nlaisto] Bk (a) WAL () T o] 1= Bkt o] 42 mh] o] i E o]
T7He = vk (a) Gl s A S71AE w191 CDX2, B
OLFM4(Olfactomedin-4); (b) 4=3} 715 ¥ 74 DPP4(Dipeptidyl peptidase-4), &
LCT(lactase); (c) H & 7] s ¥ &F90] 7|5 #& v} DEFAS5(human-defensins
5), DEFA6(human-defensins 56), & LYZ(lysozyme); (d) <=5 A 2~ ¥ n}#
SLCS5A]l(solute carrier family 5 member 1), P-glycoprotein 1 (p-gp, multidrug
resistance protein 1 (MDR1), & ATP-binding cassette sub-family B member 1
(ABCB1)); (e) A <5 A3+2] 3} v}# 21 KRT20(Keratin 20), MUC13(Mucin 13) 2
CREB3L3(Cyclic AMP-responsive element-binding protein 3; % (f) STAT3 &
mTOR 2 & A v}A Q1 Q14F8} ¥ STAT3(signal transducer and activator of
transcription 3), $14F8} ¥ AKT(protein kinase B (PKB)) 2 <14ts}¥ P70S6
7] 1} Al (Ribosomal protein S6 kinase beta-1 (S6K1)d 5= 2.1}, o] o] A g% %] =
o, B g o] i 3col 3%7] % defense response, intestinal marker 2 digestive
function A ®E F7k 5= 11bell 371 G 3 oA 4 2 FE5A 3

FAAE P 5 k.

< Lol M o] g0 "2l A < (maturation)”Z A A (adult) 7F 7HA] = 9]
Al A

FAAH A L ) 5H 5A| DL Sk TAH R 450 P
AE Felo A o2 AN KA 20w, o] Y% g w F7AE A, L)
7% B vhA, Y] D SAe] 7] 2H vho, £ AL 20 D B E
T vho, % g el 23 vk fAA R e R o] S v,
ool kg I R oFE F)%, Qo Bu), m2E wu) 524 V5L
BAVS 5 9l A A gl SAETE B G Qrbmol =] 4
of ] g,

4ol 719 FshRa, 24 49 A E FREFF 75 OEN

transmembrane conductance regulator) 7] 5& = 2~FH {5 A& 53
Sls ol ar, Ad & gk u Al Lol A A sl A F 1 Ad s gt A

W20 Al 2ol A B A SHE GIP 28 9
715 & E5F hloo A Al <= E18 At} ©]5= in vitrool A hIO7}

H&HNEE & 5 9= Aol

©

3k, o] A4 (maturation)-< hIO®) 4] STAT3 2 mTOR Al & A9 1}
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[183]
[184]

[185]
[186]

[187]
[188]

[189]
[190]

STAT3(signal transducer and activator of transcription 3), AKT(protein kinase B
(PKB)) ¥ P70S6 7] -} A (Ribosomal protein S6 kinase beta-1 (S6K1))7} &4 &} & &
ou| ghr}. A A o] & F-2lf STAT3 X mTOR A& 2 A 8l 2| & ] 2] 1A h10 <
A gzo] A e ¥ ar, Who) & STAT3 9] & th& 24 A & A 2] 89 hioe] A %o
SISl A

o rgoll A o] §of o] W-BH(differentiation)"= 4 a1F-2] Gk 54
B SHerypy 2t B E(vill) T2 E 7HAH, 4714 2 SA E(F A
2 M| 3E (enterocyte), I} 22 Al 3 (Paneth cell), W] W 4] Al 3 (enteroendocrine cell)
2 ull Al 3 (goblet cell)) 7} A 8= AL 2| gt}

b o] A AR o AA oo A= 2 el in vitrool A 4% A9k
@bl el Az WY S Bal Alxw AT 0 obwo| Bk Bol-fAl 54 S
21 VA% AR Qb0 Bt obd AARAL S-S i F o S bwmo] g
E4)2 2827 F15k7] A, vhol 2L o o] 4] W PCRE 5+ 3 Ak,
-5 0] 2 nhA(CDX2), A% 8 4] 714 % vk OLFMA), A %3 4ol A

A2 E = g A M E-Eo) 4 T4 R 49, Q17 a-U] T A(DEFAS 2 DEFA6) 2
Y ZAA(LYZ), 23} 75 T a4 DPP4, LCTS] 45 T =112
2] ¥ hIOo A A&k 24 ¥ At} =3 KRT20, MUCI13, SLC5A1 2 CREB3L3S
Fetelh= Adag Ao 3l vl = ol F 1= IL-2 A 2] ¥ hIoel A 73k
ZA4E S AT 11a). T3k, qPCR H| o] B o] A %= A #A] 9] 7ﬂ,DEFA5,
OLFM4, MUC13, KRT20, SI, PEPT1, MDR19] vz w3 =38
AEH A AT Tl oF =102 A 2 ® h1oo) A &3S f@.‘ol
11b, 11c). ©]1 & &3, T vl Al 28 = IL-2 A A] Hjol-fAF &
hPSC-- & hIOZ in vitroo| A A A F o] EA1ES 712 hio= 9] A
2= 9182 3ol a9l

I\DE

_f“:

D:

Bk o] ip vitroo| A Al AT © 7bwo]EE A 2Ehs S E35)o]
A 2% in vitroo| A A= H G @ o] == 24 3}¥ STAT3 3 mTOR
AzAE #d Sol4 mAE %?ﬂﬁ}t A 4= 3L oH, 53], STAT3, AKT %=
P70 S6 71thA| o] HE H o] 59 § =

rle
e

o] A A el A A Ao o] A 3= IL-27} hIO9) in vitro A 3ol T 3F

nj kol gatol] Qhoj A A A1 A @ A%)S FRIstar AL IL-2E A 2] g &
, EAE FILA o glo] Ao o F Q14tke AR E S A5 ), o &
A28 E3el oal ARt (5 7c). L A3, ol H] 3o
STAT3(Y705)7P 3.3 STk ER18kSl AL, AKT R P70S6 7] WA &F &
STAT3 X mTOR A= dE A9 sH Qs & gelssit.

o

AEOH

F

of
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[191]
[192]

[193]
[194]

[195]
[196]

[197]
[198]

[199]
[200]

[201]
[202]

Vg oM f gk SV EE 3D E 9] A5 2 7F5-0] E(intestinal
Organmd hIO) = W-3}stal w3t omm] 7]& 9 S= Rl g2l Q1%
Al etA B sk Apol & 51 4= Q1AL 2D M| E vl F Al RS o) & A
HAe s GA e g dyg R 53t el e A g S el 28
AT HEgH 7]1E 9 WA 5 o9k Tt et 0w TS Q1A gkt
FARSE S S 7 AL gle ], A5 A 9] kel A IR v = {4 3
G TH S qPCR R WG R gRlety] a1, 754 e 5& AAT

At webA, in vitrooll A o] A< A @ 7b o] == (h10) EE 2 {11t
*53171?3 ARt 1 x5 wste] ko] WA S wop ol A - E
Aol o] 27 7hHA] A et 9 Oﬂer o & 4o, g A ud
SRR QAW 3} FAbstaL, GastA A 5= = Aol vt

B oubrg o] th2 3hu}e] Okaw 237] Az el o8 Al in vitroo] A
A
(e}

171 Uﬂlfvtoﬂ,mwtro UTE] hIO+= Q17F A9 Al 2 WA e & gxd
2] olsjst7] At ANA| AT Q7o) = 4 T}, UHEA 0 2 hPSCol A

SNSR=, ol =%
7154 AsMMEE A AL V=X o7 ofg ] T54 o=z nAd &5
AE ] e 7twol =T A T v A L3 g @ 7ol = 9] o] A 2 invivo
ool V1A ds AEY F5 & HX8h= s o5 Ro| X7k T2 24
JEfol A o] & MEE AMESIH AA & 2 A A =7 A1 E &
e 5 ATk webA Assk AA AEe A 71eS Ader] sl

hPSC -2l A2} @ 7F 0] EE in vitool A A A 71 Wl o] .2 8fr,

g o o shubhel FEl =, T-/ 225, Aol B 7HR], STAT3 R mTOR
Nz AL Ae 84 3h4) = o] 59 E%L% EsbelE, v s
Q7Fwo]=9] invitro A &8 2 =& A3 et

2 g o] thE sht o] i, M)A & 3 2 7F e o] E(intestinal organoid) £
-, AL ]E?}OJ,STAT3 mTOR A1 T A 4 2 @A 3HA| &= o] 59

B AE E3F3}=, in vitrool| A 1] < A
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[203]

[204]
[205]

[206]
[207]

[208]
[209]

[210]
[211]

[212]

[213]
[214]

[215]

of Azl osho] Alzd 45 G Qb0 Bz 4710l A
&} 2o in vitrool A X2 A A)-F-A
S7bwol =R Folste] 71Ee] Gt Qo=
o] 23+ in vivoHl] & @A B A XA Fi=vhi= Mol A A
ol 2 FHell F=ole] Axet Hd HAE FYMES)
FARGE gha 2Pl o] QA A2 s 285

oA o7t ¥= W T V&

re
o
T o

—~
m
ox
o

N

Ir
ox
)
e

X

o)
DA

g o] A AR A Aol M 3= RIZET Hzhelo] ] oF Ba= IL-2
A e] el 213 in vitro-Ad 5 ¥ h109] ©] 4 7Fs 43 s 7F
NSG rh--229] 217 o] A%k A}, o] 415 hiOol| A Al =,

A
@]
kA Z, 2 o 2 A Z2E E3etE BE 0 AX §3 9] npA vt
hu

ol EAstar, ol gt 3 3] Al E= T A5 11 1% (a-smooth muscle

actin, a-SMA)- %4 A E) S 2 F B 7315 A& G218 ATHE 13e, A% ).
o] 3= in vitro-d % ¥ hIO= A1 4 2 2 in vivool A 3= IZF F A L & <]

3= 7 O 2e a9 A AHVEGE) S 3l st o 2 4 (13e,

) o] 2] w2 hoste] I AHE o] o] HFEES YU 5

& AAFSHY, B8 in vitro-A4d € ¥ h1O= R.52] 8138 7FX] a1 91 of(% 16)

el o)Al g g A A dIbA M Fgo] H AYE A ALg

H
i
4
b4
R

o] ez, 37] ol whet A2 H in viwod) A 4% ¥
13 =



21

PCT/KR2018/004301

WO 2018/190656

wK

[216]
[217]

glol 3ttt

8‘}

A

A S U
=

Sl 7)Aol

ol =4 42 3IBD), =¥ (Crohn's

o
T

"

gt

=\
disease), W-g ¥ 1" (short bowel syndrome), 4% (enterocolitis),

gl

o

]

ghe A

& X5t o]l A

=2
[€)

% ¥ (hirschsprung's disease)

[219]

9} o] 2] 2 in vitro

j

7}0|

ul
=

&
LI

g 2 =2 & shA|

<

A
d Aol TP E Y o) FA WA H =

A <zof| AL-g3 Alo] EFFQI = STAT3, mTOR 4

En

6

W92 o] g},

4 <

ey
H+=

[221]
[222]

el @FEl <=, in vitrool A

o

¥yl e

71"

[223]
[224]

=
w
w0
el
a
o

o
Mo

7]

[226]
[227]

=
W

o A ¢ o] F7}% = mRNA &
7

bl =

=3
T
o E
S

=
W

[228]

%)= mRNA =

e
7
)

X
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[229]

[230]

[231]

[232]

[233]

[234
[235
[236
[237

—t e e

[238]

[239]

[240]
[241]

[242]
[243]

chul A o] WS- ZUIA 7| ALY = Y] AAE AT EANEEE S
e A2 AEsE GAE 72 X3 5 Aok

Bk o A go Al B2 5l g2 o) uhel g I A kel
A7) 7hsd S A AeR FAAAY = TR AR g E AE AR
S Gdd Vel F2EHE B HAE, £ 3EE ol ' 4=

ol gt 2 Wl osle] Dozl BA& o] Tl A 7 Aghel X =A|
Nk 7ol A A 5 & A (leading compound) &2 2HE-3HA] ¥, A w BA S
HYPA 7|2 H A3 o 2M, 22 A7 A e] ol = X545
ket 4= 9l

S B} A 8] A sl 3ot o] 5 AA o=

Ado 1, A ¥ Sl iPSCAZE

AZE A FroF Al 3£ (CRL-2097 E IMR90) R Q1T TH 3Z4"(Jurkat T A )&=
ATCC(American Type Culture Collection)®l] A --J 3} 1T}, HY Q17 vl o} 7]
M| 3 (hESC)=+= WI(WiCell Research Institute, Madison, USA)°l| A -1~ < 3} -

Ao} M| 3£ 2 hESC(human embryonic stem cells), hiPSC(human induced
pluripotent stem cells)E 3 3} 5}= hPSC(human pluripotent stem cells)= 3 *] ¥
HHH (Molecular carcinogenesis 55, 387-396 (2016), Proteomics 15, 2220-2229
(2015)) 2. & ¥ 93} T}, B AR & -hiPSCE= 34§ Wi of] wk2} Episomal iPSC
o] 2 2 727 W E{(Cat. No. A14703. Invitrogen, Carlsbad, CA, USA)=
7131 &8 (electroporation) .2 E WA A AA 2] Z 2 10 ¥ T},

A71d3 59 5, A frobMl 2 E vk E 2] 2 (Matrigel (BD Biosciences, San Diego,
CA,USA)-FZH H 6-9 Z#o|Eo) 1 x 10571/2 =2 F &l o]’ 5}aL, ES v = (Stem
Cell Technologies, Vancouver, Canada) % W] &3} t}. 37+ 9, hiPSC 2 Y &

Aelsta, AT 9 FF 54 292 98 A xS FUA R,

Ao 2 v A

Q7lwol= A XE 93 hPSCse] A3t
O 7o) = 2 (h10)<] H3}

17F A Q7o) =(hIOs)E & A H BHH (Nature 470, 105-109 (2011))<
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o]-&sto] A x5k th g Wl 2 - 5=5H7] #1380, hPSCE 0%, 0.2% 2
2%-55-2] AAE Eo} & &2 (dFBS, HyClone, Thermo Fisher Scientific Inc.,
Waltham, MA, USA)-& %= RPMI 1640 1| %] | A 3 5 QF 100ng/ml Activin
A(R&D Systems, Minneapolis, MN, USA)= A 2] &} $i T}, &, 3D ¥ %4 (hindgut)
2| RZo) =7 H3k1]7]17] 98], 500ng/ml FGF4(R&D Systems) 2 500ng/ml
WNT3A(R&D Systems)Z 2% dFBS7}F 3 3 RPMI 1640 Wi %] &} 317 4 <t
A28t o] F, ¥ &2 o] == nlE 2] Z(BD Biosciences)®l] A ¢ 6FaL, 1X
B27(Invitrogen), 500ng/ml R-Spondin 1(R&D Systems), 100ng/ml EGF (R&D
Systems) % 100ng/ml Noggin(R&D Systems)©] 3£ 3F¥ DMEM/F12 wl| <] &} 37|
hIO Wl <] o) A vl QFa}ar, 25 g A o)) vl &3Sl T

[244]

[245] A3 4&EH AF 2750 = (mature hIO)ZE A X & 9|3 hI0] vl ¥
[246]

[247] AT HE o} Frfekstr] &, Jurkat T Al ¥1= 50ng/ml ¥ 2k

1] 2] 28| o] E o} A H]| o] E(phorbol myristrate acetate; PMA, Sigma-Aldrich, St.
Louis, MO, USA) % 500ng/ml Z ¢ ©] 2 = 3 ©{(calcium ionophore)
A23187(Sigma-Aldrich) = 3A] {F & F A=Al Z T vk E 2] A Wlof] 4] ¥ hIO
Aol EdAE Zg]o 28| 2 9} Q1A E(Transwell polyester membrane insert, 7~
=17] 0.4um, Corning, Corning, NY, USA)E= hIO vl %] ¢Foll A} =-%] Jurkat T A 7}
5X104em> 0 2 A B o] 9l 12-9 Ea o] Eof ¥t

[248]  hIO®] & Q1E] 521 2(Interukine-2, ©] 3}, IL-2)9] &35 H 7317|918,
8] ¥ rhIL-2(R&D Systems)Z Ing/ml(th 2F 13U/ml) 55 ] hIO v =] o
F7hetadeh. e IL-2 A Z DS A sHr] 918, hI0E 1ug/mle] 3-IL-2Ra
G2 3 A (R&D Systems) & A ] 8} a1, [L-2 ThE A EH AT A E-S 2pda} 7]
A3, mTOR A A| Q1 2Fupu}o] Al(10nM, Sigma-Aldrich), STAT3 & A | 91
S31-201(10uM, Sigma-Aldrich) *=5= Stattic(1uM, Sigma-Aldrich)E F7}3} Sl T},
hiO 1712 %87 9lel, hio 53 whale] B A S 249

[249]

[250] A3 4. A=A A A 7 RT-PCR(gRT-PCR)

[251]

[252] Z1 4] RNA:= RNeasy 7] E (Qiagen)E o] &3] A L2 HE &5}

Superscript III cDNA 3/ 7] E(Invitrogen)E ©]-&3l & A A} A| T}, qRT-PCR
7500 Fast Real-time PCR A| 2~ ¥l (Applied Biosystems, Foster City, CA, USA)°l| 4|
A H HHH o 2 42385} T} (Cho et al., Oncotarget 6, 23837-23844, 2015). .+
A= 3H S0, 2 g FA 2] CT gh-2 A=A 7F Al a g

LI EY A E o &8 ALlstaith AFEHE Zefol o] (VDS 17 Eoh
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Gene 32 &)oY (Forward) A |3Zglo] 1 (Reverse) !
HE HS

GAPDH |GAAGGTGAAGGTCG |1 GAAGATGGTGATGGGATT |2
GAGTC TC

CDX2 CTGGAGCTGGAGAAG|3 ATTTTAACCTGCCTCTCAG |4
GAGTTTC AGAGC

SOX9 GGAGAGCGAGGAGG |5 TTGAAGATGGCGTTGGGG |6
ACAAGTTC G

LYZ AAAACCCCAGGAGC |7 CAACCCTCTTTGCACAAGC |8
AGTTAAT T

VILI AGCCAGATCACTGCT |9 TGGACAGGTGTTCCTCCTT |10
GAGGT C

CHGA |TGACCTCAACGATGC |11 CTGTCCTGGCTCTTCTGCT |12
ATTTC C

MUC2 |TGTAGGCATCGCTCT |13 GACACCATCTACCTCACCC |14
TCTCA G

ISX CAGGAAGGAAGGAA |15 TGGGTAGTGGGTAAAGTG |16
GAGCAA GAA

LGRS TGCTCTTCACCAACT |17 CTCAGGCTCACCAGATCCT |18
GCATC C

SI GGTAAGGAGAAACC |19 GCACGTCGACCTATGGAA |20
GGGAAG AT

VIM AGAACGTGCAGGAG |21 TTCCATTTCACGCATCTGG |22
GCAGAAGAAT CGTTC

OLFM4 |ACCTTTCCCGTGGAC (23 TGGACATATTCCCTCACTT |24
AGAGT TGGA

DEFA5 |CCTTTGCAGGAAATG |25 GGACTCACGGGTAGCACA |26
GACTC AC

DEFA6 |GCCTAGACACTGATG |27 GCATGCTGTATTGCGCCTC |28
ACCCC

KRT20 |TGGCCTACACAAGCA |29 TAACTGGCTGCTGTAACG |30
TCTGG GG

SLC5A1 |GTGCAGTCAGCACAA (31 ATGCACATCCGGAATGGG |32
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[254]
[255]
[256]

[257]

[258]

[259]

AGTGG TT

MUCI3 |CGGATGACTGCCTCA (33 AAAGACGCTCCCTTCTGCT |34
ATGGT C

CREB3L |ATCTCCTGTTTGACC |35 GTCGTCAGAGTCGGGGTTT (36

3 GGCAG G

IL-2Ra |[TCTTCCCATCCCACA |37 TCTGCGGAAACCTCTCTTG |38
TCCTC C

IL-2Rf  |GGCTTTTGGCTTCAT (39 CTTGTCCCTCTCCAGCACT |40
CATCT T

IL-2Ryc |ACGGGAACCCAGGA |41 AGCGGCTCCGAACACGAA |42
GACAGG AC

P-GP GCCAAAGCCAAAATA |43 TTCCAATGTGTTCGGCATT |44
TCAGC A

A5 AE D HAHFAA

H ] FH A= A ol uhe) =8 8131 T} (Kwak et al., Biochemical and
biophysical research communications 457, 554-560, 2015). 7-#] 4 ©. 2, hPSC 2
HZ Y] AMEE 4% gt B sto] Z(PFA)E 14 A 741, 0.1% EB =
X-100€ 3H-5-8= PBSE F#A At}

hIO 2 24 & A7 3L, AR AR T2 BE3 5, 4 2d 25(0CT)
$}3}1&(Sakura Finetek, Tokyo, Japan)-& ©]-8-3}o] 52 Al F T}, o] 3, -20°Cel| A
Aol 28l mpo] A B F-& AREste] WE AW S 10-20m=E A TshaL,

A FAAE A8 0.1% E€] & X-100S 731 PBSE F A H ]

TA X OE, 4% BSAZ EE27] F HEE 4°Cl A 3FE8F F 2t 12F A 2
HES A AT, o] 3, Lol A 1A ZE 5 QF 22 & A 9 HE-S AT AT} ARS- 5 A =F
A= 320k Aot o AR & g shepd el 1, 3l g AS A A sk,
OCT A A 7 FAFgH WA o =2 A& 513l th DAPIE 35 A 23t a 7] 9 3
F718F5 ). & 2fo] == Axiovert 200M & v] 7 (Carl Zeiss, Gottingen, Germany)
3= 94 @ 7 (IX51, Olympus, Japan) S &3l #3815 c).
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[260] [3%2]
1A Catalog |3]A} 3] A
No.
Pluripotency markers
anti-OCT4 sc-9081 [Santa Cruz |1:100 for
IF
anti-NANOG AF1997 |R&D 1:40 for IF
systems
anti-SSEA-3 MAB14 |Millipore 1:30 for IF
34
anti-SSEA-4 MAB14 |Millipore 1:30 for IF
35
anti-TRA-1-60 MABA43 |Millipore 1:100 for
60 IF
anti-TRA-1-81 MABA43 |Millipore 1:100 for
81 IF
In vitro differentiation markers
anti-TUJ1 PRB-43 |Covance 1:500 for
Sp IF
anti-NESTIN MABS53 |Millipore 1:100 for
26 IF
anti-FOXA2 07-633 |Millipore 1:100 for
IF
anti-SOX17 MAB19 |R&D 1:50 for IF
24 systems
anti-DESMIN AB907 |Chemicon |1:50 for IF
Intestinal organoid differentiation markers
anti-CDX2 ab15258 [abcam 1:100 for
IF
anti-KLF5 ab13767 |abcam 1:100 for
6 IF
anti-SOX9 sc-7314 |Santa Cruz |[1:50 for IF
anti-Villin sc-7672 |Santa Cruz |1:50 for IF
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anti-Mucin2 sc-7314 |Santa Cruz |[1:50 for IF
anti-Chromogranin A MAS-14 | Thermo 1:200 for

536 Scientific IF
anti-Lysozyme ab76784 |abcam 1:200 for
IF
anti-E-Cadherin 610182 (BD 1:200 for
Biosciences |IF
anti-E-Cadherin AF648 |R&D 1:500 for
systems IF
anti-a-SMA AS5228 |Sigma 1:500 for
IF
Intestine maturation markers
anti-alpha 5 Defensin ab90802 |abcam 1:50 for IF
anti-OLFM4 ab85046 [abcam 1:100 for
IF
anti-MUC13 ab12465 [abcam 1:100 for
4 IF
anti-Cytokeratin 20 ab76126 |abcam 1:400 for
IF
anti-Ki67 AB9296 |Chemicon |1:100 for
IF
Intestinal transporter markers
anti-SI (Sucrase-isomaltase) HPAOI1 |Sigma 1:100 for
897 IF
anti-PEPT1 sc-20653 [Santa Cruz  |1:100 for
IF
anti-MDR-1 MAB41 |Chemicon |1:100 for
20 IF
Vasculature markers
anti-hCD31 MAS5-15 |Thermo 1:400 for
336 Scientific IF
anti-PECAM-1 sc-8306 |[Santa Cruz |1:50 for IF
anti-MECA-32 NB100- |Novus 1:400 for
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77668 |Biologicals |IF
anti-VEGF sc-152  [Santa Cruz |1:50 for IF
STAT3 signaling markers
anti-STAT3 #9132  |Cell 1:2000 for
Signaling WB
anti-phospho-STAT3(Tyr707) #9131S |Cell 1:2000 for
Signaling WB
anti-AKT #9272S |Cell 1:1000 for
Signaling WB
anti-phospho-AKT(Ser473) #9271S |Cell 1:1000 for
Signaling WB
anti-P70-S6-kinase #2708  |Cell 1:1000 for
Signaling WB
anti-phospho-P70-S6-kinase(Thr389) #9205 |Cell 1:1000 for
Signaling WB
anti-B-Actin sc-81178 [Santa Cruz  |1:2000 for
WB
IL-2 receptor antibody
anti-IL-2 receptor a ab61777 abcam 1:2000 for
WB
anti-IL-2 receptor 3 ab197934 abcam 1:2000 for
WB
anti-IL-2 receptor y ab180698 abcam 1:2000 for
WB
IL-2 receptor blocker
anti-IL-2 receptor 3 AF-224-NA R&D 3ug/ml for
systems cell
treatment
anti-IL-2 receptor y MAB2842 R&D 100ng/ml
systems for cell
treatment

[261]
[262]

*IF: Immunofluorescence®*WB: Western blotting
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[263] A& o 6 917 ¥ ¥._7] 1} A (Human phospho-kinase) ¢ ] ©]
[264]

[265] A=Al X2 2 A H WA (Human molecular genetics 23, 1802-1816

(2014))0l) whe} @A A L2 upel 2] <17k EAFE-7|1}A] o] g o] 7] E(Proteome
Profiler Human Phospho-Kinase Array Kit, ARY003, R&D Systems)E ©|-8-3}]
bzl ol ALsl 2 Aekdlsloith vl A =SB0 o7k T ¥ S o) Ful ok s} oL
Ing/ml rhIL-27} 2 2] ¥ hIOZ -8 1] = S}, o5 A 2] ¥ A] -2 h107}
o2 ASHAT. 2T 0 of o] W H e B2 F 4CoA
SH54} B9t hOR e o] A whul 200} A 219 0] 4] 7]
A Lo A 2A 7F HoF H] 9 Blo] x5 A& 3)A| 9] T34 & 9 5F W o] A AT}
A& = ECL Plus 91 =¥ &5 7% A| 2~ ®l(Western Blotting Detection System, GE
Healthcare, Buckinghamshire, UK)°ll 2|3l A& At} A4 H 7] WA 9] =5
Image Gauge 4> E 9] o] (Fuji Photo Film GMBH)E A}-8-3}o] 554 2

AFs}s .

[266]

[267] A8 o 7, 9 2¥ BZ(Western blottin

[268]

[269] G EA = A EH i uhe) A~ S5 o] 8-she] H e Sl
TA A O =2, A= RIPA &5 A &2 e Al 7] a1, o] &2 4°Cl| A A A2 9
olaf A A AT} o] T, AA BulA 2] 20ugS 4-15% -9 2 (Ready Gel, Bio-Rad
Laboratories, Hercules, CA)S ©]-8-3}o] M 719 &8}, PVDF %o 2 57t}

[270]

[271] A & o 8. ALo] E 7S] F-8] (cytokine secretion) 2] A

[272]

273]  AFHADF AFEHA F2 Jurkat T A2 29D Fok w A AT} 7 ok
WA & e H, 1ZF TNFa, IL-8, IL-18 R IL-2 &2 84-HY
-2 H(ELISA, all from R&D Systems)-2 AF-&3}Fo] 5435} 3 T} ELISAE
A AL A2 3 A | whH ol o 8 473 ¥ 91 3L, Spectra Max M3
nlo] 51 2 57| o] E 2] Tl (Spectra Max M3 microplate reader, Molecular Devices,
Sunnyvale, CA, USA)E A4 &3} % i o},

[274]

[275] A g4 9. v}o] 3 2 o E o] (Microarray) ¥4

[276]

[277] njo] F g o] o] Ae-2 A ZALe] XA 01] w2} Low RNA input linear

amplification kit, cRNA cleanup module % one-color(Cy3) Whole Human Genome
Microarray 4X44K (Agilent Technology, Santa Clara, CA)E ©|-8-8l] &% ¥ 3 o)
&l =3kt F- A AF 2 ] o] B = GeneSpring A3 E 9] o (Agilent) &

ol &3t A = Aot HolH = HA A 9 FT3H7 (global scale
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[278
[279
[280
[281

—t e e

[282
[283
[284
[285

—t e e

[286
[287
[288
[289

—t e e

normalization)& = 3l

skl 71z 8ke] A E)

v BRIl
N

3@ F

3} A AT He 2 W 52 2= 2 vl o] 9]
=3

}

O

2138 o] 10. RNA Al F A 2 RNA A &

RNA 1714 241 5E 9138)] $-4 RNA A1 &2 Agilent 2100 Bioanalyzer
system (Agilent Biotechnologies, Palo Alto, USA)& &3}l RNA Integrity Number
(RIN) gko] 7.5 o] o2 4] ¥ ¢ 2, mRNA @}o] B 2] 2] = Illumina TruSeq
7| EE F-8l 1] % 23, Illumina HiSeq2500 machines (Illumina, San Diego, CA,
USA)S 538l A8 5308} T}, FastQC packageE -3l Al H HHE &
AAskal, EYE A ol(rimmed read length) 7} 5099 7] o) sh= Al ¢]stH o). 1 &
HISAT2 (v2.0.5)5 53l #8-& 733303, A F-31 2 A H = hgloE
28312 v}, Cuffquant®} Cuffnorm (Cufflinks v2.2.1)E 58] A &3k 2 E % o2
vl ¥ f- 71 2} (DEG: differentially expressed gene)E 21 3} U},

A 11 AEXRAB A F4

nfo] A Eof o] Ho] B H-A1-> A g o] 9o)| A <2 gk npe} o] =8 5T
A4 S 2HY 2 3| E P& MeV v4.9.0 2ZEg o] & o] &3] REAt)
A A} 71°5-& GeneCard Hl] ©] B W] ©] ~~ (http://www.genecards.org) & A}-8 5} <]
TS ottt g2 A E AR oHE HA L [PA H4] 43 E ¢ o] (Ingenuity
systems, Redwood City, CA, USA), PANTHER(Protein ANalysis THrough
Evolutionary Relationships, http://www.pantherdb.org) tl] ©] E] #] o] 2= & DAVID
A B8F 2] A2~ 6.7 (http://david.abece.nciferf.gov) E AF-8-3Fo] 713151t}
E3H 7154 A4S 2 U E A B4 W A7 E A El o2 A 14kskE
A o] AL S E AT Y E S 2 A A 2= 2] 945 (Reactome FI software,
Version 5.0.0 beta, http://apps.cytoscape.org/apps/reactomefis)= AF-83Fo] 712
AT 754 o ®E 153t F-AA 28 2 4(G0)/E E+= ClueGO plug-in
(Version 2.2.5, http://apps.cytoscape.org/apps/cluego) 2} $H7A| Alo] E 227 o] 3
A3 E 9 o] &2 & (Cytoscape software platform, version 3.3.0,
http://www.cytoscape.org/what is cytoscape.html)-= AF-&-3Fo] #4135t

A3 o 12, P-2 5 (P-gp, P-glvcoprotein)/MDR1 =5 ] A 9]

P-d b =5 ghA] & pE] 7] Sl el 3 Wk o s o] 5 T15 1 2071 9] hiO7}
A AT hIO= 4-9 Ed o) o) Zeo]® & ¥, 25mM HEPESE ¥ 3}3}i=
Hank's balanced 9 -8 9% (Hank's balanced salt solution, ZF 2 v} 1Y|H-S

3 3}3F= HBSS, pH = 7.4, Invitrogen) 2. = 3 A & 3} a1, 37°Col| 4] 304 &<t

I

K
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[290
[291
[292
[293

— e e

[294
[295
[296
[297

—t e e

[298
[299
[300
[301

—t e e

215wl o] A Al Zl TF. DMSO°N A P-gp 712 3}& 2] & 4l (paclitaxel, 10uM,
Sigma-Aldrich)°l] hIO W] %&-& 57} 5, PBS(50uM, Sigma-Aldrich)®ll P-gp
AAAQ vl efapE o EA HEx= A skl A, 4l 0] 71(50rmp, 241 THE o] &35
5wl o] A Al AT, QIF-H| o] d 2o, hIO= HBSS= 31 Al % 3H5, 253 Al 3%
7] & o] 83lo] Hf gl o] F, FA ML 108 o 4°coﬂ 24 13,000 X g2
LA he] AFS A& 2 9kt} Turbo V™ Jon Spray source 2 an Agilent 1200
series HPLC system(Agilent Technologies) 7} 2% 3200 QTRAP LC-MS/MS

AN 2~ €l (Applied Biosystems)S AF-&-3}o] LC-ESI/MS/MS ¥4 0] o3, Z} 12 o
v} = 2] B (paclitaxel) & 555 A &gkl

A3 o 13. Fluod-AM Z ¢ RAAE 23 ¥ =duf7j 2+ ojn| A

e 24 A A Ee L2 55 A (Glucose transporter) 2] 7|55 HH3] 7]
), 2EGd-w7) A E71A ] 2 8] 27 ARSI T R e
d < ¥l hIOE hIO W A1 ¢l| Fluo4-AM (5uM, Molecular Probes)& 3 7}&t H
37°Coll A 1A ZE &2t QIS o] A A R T hIO<= Zrvi(ca*)°] 1= &5l (140
mM NaCl, 5 mM KCl, 10 mM HEPES, 5.5 mM D-Glucose, 2 mM MgCl,) = 5 3]
A A 5 Zr(car) o] Yl G5 aS e F, AXZ v (FV1000 Live,
Olympus)& ©]-&35}o] A A 7F o] 1| A (real time imaging)< =3 3} % T}, 50mM
Erkon ¥ 71D U 2 ES f5eto] ofo] 02 FPNEE AN
7158kl t}. 15711 9] 4 < 9 (region of interest, ROD-E A A ¢F & 125

=&t

O

A3 o 14, =2 Hforskolin) S ] &3+ CFTR 7| 54 4

o A G A Eoll EA 8= CFTRY] 7158 7k = ol A
A5t Asf ExF-viA L7l HAAE & A6l Al A
(IX83, Olympus)9] AA[ZF oJm| A 7] 55 S8 a3 gl f = IL2E

A 2] g+ hIO (n=4)°l] 3= 2~F 3 (25uM, Merckmillopore)#] 2] ©]F 20+ 7H4 &
12057 Fefeh2 #2-S 136 o, CFTR & Al Al (CFTR,,,172, GlyH101)E
Al Al ete] FAg AEEt et A AE-S kgl v A[He
LIbwmo| = o] AV Aflste] HtghE o] &al LY 2 E &Sl th

A8 o 15, I 2 (PASY/F A1 Z- % (Mucicarmine) 92 A&

G0 2 A%
s 37}1101#% 4% »}a}ig—%}tﬂ 3] = (para-formaldehyde) 2 324 ¥ 3 10%,
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[302
[303
[304
[305

[306
[307
[308
[309

[310]

[311
[312
[313
[314

—t e e

20%, 30% AR L BN o F 7t
FA3%% 11, Agto| ~E nlo| g 2 &
Zebo = Zeao] WA = QA

HAI AT} o] F OCTE o] &5}e]
o) g-5ko] 10umTA & 5 A A5}
A 3gh

10111

tjo M

A3 16, TEE HY

—

el 3

[

AL A R A e 7] sl E glshy] el A i n Al £ A e
7F2E- oA £ E = (Gastric inhibitory polypeptide, GIP) & Z+-9] #-H] &
etk WA 15702 230 E Q7Fwmol =8 wlF Aol AR A7]13L PBSE
o] -&3fo] 53] A2 3 5 hI0 W] ¥l & H7Fell &= 5 4841 {1k 5 ¢F 37°C Q15| o] A
AT o] & Wl Y-S A& 531 Total GIP ELISA kit (Merckmillopore) &

o] -&3fo] mjF A Fell EA3H= GIPS & gl gk 3 A& ol AF-8-&Fhlo A %]
gDNAE DNeasy kit(Qiagen)< ©]-& 3t 33} 31, DNA tH| GIP & = 9
F& 2hEshe] 4 Es gl

A& 4o 17. ©] A (Transplantation
o] 2] S 93 wE A8 o)i= 83 W %] 125 NOD-SCID IL-2Rynull (NSG)

%3 tH(Jackson Laboratories, Bar Harbor, ME, USA). ¥.& v}-$-2~+=
q 3ol dA e 25(20-22°0)9] BT T & F-4] Al

O

=
B35t} BE 282 KRIBB(Approval No: KRIBB-AEC-16206)2] 7] %
= 2 ALE 919 3] (Institutional Animal Care and Use Committee,

°

IACUC)ZF-E] 5715 & ol =353t

h10 9] 217 < o 1218 A5 4 (Nar Med 20, 1310-1314 (2014)S
o|-&st] a5kt ?i]xﬂ, B2 apg-23= 29, o] A2 F Z(Butler Schein,
Dublin, OH, USA) & & w}% JARS-0l AEH e g ua o ;cz
olaxad ¢F U Jﬂlfﬂ EE ALgste] 8l itk Al e ;A 7] 7]
A 2= ks 4oy }Oﬂﬂ}. T v Fekl Ee] 19 hoE 41| 96}
Sk o = o] A ettt o] &, A4S B W& &7 F vhg-2of

9l 2 & ¥4 (Enrofloxacin, Smg/kg; Dachan New Pharm Co.)¢| 3£31% IP =] 4] (IP

L
ﬁto
n I3

L:o

flush)E F-0] 3} Gict. 3] 78 o] FF o2 F§atal nh3 28 ¢4 3] 3] 52
T 7HA] w228 7b =R wEEEH A frA A AT o] A8k A A=Y T,
nhg-2E QIR 0 2 QHEARA[7| L o] Fol A g Al g o= F a3l

h109] o] 218 2187 918l hIOE= 4-€ Ed| o] Eoll A 37°C, 15% &<t
L1-t 5 ebe-3,3,3 3-Hl Edtv d lm E g 7H5 Al obd
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[315]

[316
[317
[318
[319

—t e e

[320
[321
[322
[323

— e e

[324
[325
[326
[327

—t e e

[328
[329
[330
[331

—t e e

2.2 =(1,1-dioctadecyl-3,3,3,3-tetramethylindotricarbocyanine iodide, DiR,
Invitrogen) &} 7| 1FH o] A Al Z T} PBSZE Al & gk 2 hIOE Al 2 I X =

Hl F et vk, A1 A& 8ol o] A&t in vivo &3 o] W] & f18, o] 4 $HA]
57 3o, o] 2] Hhe Q- (n=3)E 2% &Y H ©] A ZF H(Terrell™, Piramal
Healthcare, Bethlehem, PA, USA) 2 & w3 A 7] a1, A 6p-A 3 &2} 7 &7
A 7 A B ol ottt

FE3 o] 2l | h1o9] g &gt /\PO]ZE glatr] el o] A gk A
|2 mp- 2o A sto] Hah-A g 22t 7he el ot A E 7R A
W55 "ol Eqtt) 780nm°ﬂ Aol W2 2 750nmol A 2] A= Z2EE in vivo

(o]

T
[e}
o] Al 2~ EN(IVIS Lumina II, Xenogen Corp., Alameda, CA, USA)& A}-g35}o] 2}
A Ao FF AEE 459

A3 o 19. €A 52 (Statistical analysis)

PEAN = A et Ad + T LA sem)E XA, BE ASE
H 4 33] HEEE ) = Y & Ab&ste] A4ttt A A
ool ek B %@l% 9] WA & ¢ ti 2ot} vl s}
Axlbst et

_E
-
“ﬁ-}i
10
(o3
0,
J
i
)
o

A8 o 20, ol 3 AT 719] Y v (episomal copy-number) = %

1 X Taq $+5 Al (Takara, Kyoto, Japan) 2 32 2 E| t}-o}-#]] K(proteinase K) &
55°Col A 3 A1 ZHE < AL-g-3Fe] F 1] 3t hiPSC ¥-8 &-& <3 ul9} Fo] gPCR
H-2o) Abg3}3Ith pCXLE-hFb X 15-cont2 Zef v =] A 5 ¥
248 28] = ARSIt 2 hiPSCell A 2] EBNAL 2 FBXO0152] 7H) AW =
63] W ko] =53k & 2] Alo] 2(Ch) 4L o2 FE] Akt ai T

A1 of 21. STR (Short tandem repeat) 2] 2 3 & (karyotype) & 4]

STR 412 A frol M £ 2 4-&3H= iPSC el o 2 e ¥2]% 735 DNAS
AL-8-3}e], Humanpass, Inc. (A2, $+a0)el] 9] 5] sto] =308} gt e, G- Y
8% A1 & GenDix, Inc. (A&, @3] ol skl Salah it vo) 1= 74}
+ SD (n=3)= 3£ A3 T} (***p < 0.001 (Unpaired student's t-test).

A3 o 22, Bl SAEB)SY] HA L E3 Invinro 731

A e & o AA A2l 7315 918, hiPSCE 1mg/ml
Zep Aol Al (collagenase) IV A 2] of] o] &) 2] Al 21 3L, 10% 9] o2 Al |
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[332
[333
[334
[335

[336]
[337]

[338]
[339]

[340]

[341]

[342]

HAAL 1%2] ]2 5= obi] 22 E, 0.1mM 9] B-HFFE o ghg 2 ImM 9]
L-ZF el o] BEH, Hol$- DMEM EB M X7} 9li= A Eg A fo Zdo)d
SEATH AE vl 5 %, vl YA (embryoid bodies, EB)i= PFE B A S 2 A8 ¥
LabTek F#H £ &}0] = (Nunc International, Naperville, II, USA)Z &% 7] 3L, 104 3k

F7HE ) A A

A8 o 23. 7] 8 Z(teratoma) AL =3 In vivo -3}

F 1 X 100719 A2 E nlEg] A3 23}s)o] BALB/c 7= 7}-5-22(Orient Bio,
Inc., Seongnam, Korea) o] Wl -2 5 & 9ol 3] &} F=A}35} 3l of. 8 W A] 105+ F-oll,
718 2L 5} a1, 4% PFAS LA A 7] 11 shafd of] Aol hgd o). sha) gl o)
AAE 7SS dHE e v, st E A H i o] @41 -8 9(Sigma-Aldrich) & &
o A3} t). & 23S KRIBB(Approval No: KRIBB-AEC-16206)2] 7] 2
=y 2 AE 29 3] (nstitutional Animal Care and Use Committee,
TIACUO)ZH-H 5918 w2 3o 28515l o).

AA o 1. hPSC-frefl hlooll A o] Al F-xxp e o] uj A< el s el &

Il
[

3}7]

91§ 17k T ¢l oh o] i o

A<z gk vpe} o] hl0 #3} LR EFH-E AREsto], shvho] hESC 4l R +
Hel sl 54 Aol ¢hu s, v F-hiPSC 2FQl(5= la)S Ee8)=
hPSCE B hIOE Al 233t

hPSC= 579 a4 I dA-5 o] 2 np7] o] whe]of of s b gk Wul A,
T4 D g 228 B hOR 884 0% W3l E S G183 2a,b 2
5= 3a). B=3), 917F A~ (his; human small intestine)VFH 91 A A A}

N ZHSOXI(SRY (sex determining region Y)-box9), CDX2(Caudal Type Homeobox
2) % KLF5(Kruppel like factor 5)) 2 &7 A 3 /3 -5-0] 4] n}A(VIL
FTAIEE 918 Villin 1), MUC2 (17 Al -8 mcin 2), LYZ (FHH] 2= A 2§
lysozyme) % CHGA (*& W]3-H] A| 3£ -8 chromogranin A))7F Al Tl vl & 3157}
TSP E 1 w2 He E F7HE S Bl E ol v 20).

Zh A o) A o] mpo] A Z o o] A #e] 4% w4 (principal component
analysis; PCA)°l| A At 2(p2)2] h109] AA F-A2 w4 =g o] At 0(p0) <]
h10%} W] 13} 31 & o), hST th 2w 2 U] Bl <28k 2l o = YE st (5 3b). °] &
o, 7]l A E ukef o] h1o7F A& o] Alth 2ol & M & {8 -5 o] 4]
FrAAre I B ko] ¢ ¥-3td WS 7H S Felsk it

12}, hPSC-F+ 2 hIO(p0, p2) &= FHH| 22(Paneth) Al 3 7|5, &8t 7|5 2 &

7] Al EISC) nF (ol]: OLEM4)el] 9] &t <5 5= ol 9} & A A<} fd

—
=
P fAA] B L ol A3 FaHo] 9 AABTHE 3).
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[343]

[344]

[345]
[346]

[347]

[348]

[349]
[350]

[351]
[352]

o] & B8l deH AT LUl o|Eo A FA]H v} o] 3y 2 (Paneth) Al 3

71 (¢ll: DEFAS, DEFA6), 23} 7] 5 (el: DPP4, LCT) 2 & = 7] M 3(ISC)

nkA (ol]: OLFM4)oll o] gt < whof o} -2 4 A s o I ¥ 1%-& f-12H9]

ke & 7F A4 3kS 913t 0 2 4 hPSC-+-2l hIO7} B o} &3} ul]-$- f-AL8hc} =

AR S & ARtk

E3h hIOE 5.+ IEC(intestinal epithelial cells) 3 2 ¥3}5}= 54 1+2&

A &AA 1070 o] 4kel Ath(150Y)Eek ek A o 7 g4 8 4= 91 S-S
SFATHE 3a). “Lel vk, Al 29] h10%} o & '1-A th E hIO(p8, p10)ALo] ¢l A
A E #38-50] 4 n}#(VIL1, LYZ, CHGA, ¥ MUC2)2] mRNA 552 U

o] F7VeHA S aS FABIATH(E 3e). 53], A =8 S| 2 A o o 8

¥ o-defensin, OLFM4, DEFAS5, DPP4 2 LCT¢} &2 7 Ad < vl 9] mRNA

< w37 ol upe} w9 A {4 E1 & 215 T 3e).

A}

e}

oz O b i b

MN oX o?L o.?i r‘

IEC(intestinal epithelial cel)+= 7H&A4 Q125 F8]gFo 2 x4 ?g E}oﬂ EA 3}:
HA M F o} AT 285 o] aFAAl S 518 o A A S
vivo U] 74 & Bbetr] &l 2 Al ol A HH
Ho M 327F E st 54 kel 248 7Hs ek 3 EalaB,
AFS S THE 5). A4 4] 2. 2, hIOE v E ] Al ]| embeddingdto] E @2~
A=l fAA l PMA/OlQ_‘tiOJE A= AT HE Y] ]
Jurkat T Al ¥3= 12-9 &7 Ol Eof] =k}, Jurkat T Al E 2} Fa) & h102]

A71E dAAEH 57}*1 = F1eH A Th(& 3D,

WA}OM] Jurkat T A X2 2H= 2713} v #|(CM)oll A 2] S15F1] o] A& h10 2]
A71E F7HA ZLAL(5 31), ©] = hIO7} Jurkat T 4| 3229 A3 4 <1 3 581
WHlE S Q1A o d F & WS A ALg) S PCAE 31
h109] A 2 Q1 A ALZF hS19} vl -9~ FAbsloh= 218 218 th(5 3b).

ol & Fall, ol ¥k, A A F &3} o i g2 Aol s A
5 A Z ol AlEA Fe] 282 Tl % hIo7) Al <43k hS19}
= & 4 AR THE 3d). o] ] g+ 2 2= hPSC-F-2ll hIO7}F £
A o)A A w] s A QU o] mE

e

S A=A T8 71 QIALE A str] f8l, 7HEA Tl o] ke
L& ELISAS oA 4 3t A= 4 Jurkat T H 3252 FF AL 1A
¢ 7H(TNFa), IL-8 R IL-1BE 3E3938h= thE Ao BRI Y} A A 3] B 49
IL-2E 4] 8 TH( 5 6a). B, h1OCN A AF=r% QIZET H 2259} 37| hiO
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[353]

[354]

[355]

[356]
[357]

[358]

[359]

[360]

[361]

AT A 7]of gk}, L3, QIZFT 9} | a3k hio2] A& A
AEE A 8, 2 W sl uhat 4371 ] 71 A] 24 S A 8=
FEAFIIUA Aol & ettt B 7 Al = txa S 9]
ANAEs} A Efoll A A 7Hs g apol & EFIL Th1.2-9 W 3} (5 8a, 8b). 53],
AEF Q1AM vl A of o B H-2 STATS3, c-Jun, p38a 2 ERK1/2%} 742
IL-2-v 7 Al g s Ao A& FASATHE 6¢c). 3 4 =2 73}
WS FEl IL-2-E Al s A A 27 30 hloel A 7HE AkskeE A=
P& & o AATHEA E FDR < 0.001)(5 6d).

of
ol

shrbol v, invio Al A% S b= B 4TS T 5 Q2

A A

A A9 3. h109] Al AS Z71A] 7] 431 STAT3 2 mTOR A= & A3 7] =
IL-2

IL-27} h109] in vitro A S0l Tl &+ 30| 2] & ol lofA] A2 Q1 & Al
8498 szl A £3 Q1 7F IL-2(thIL-2)E ©] 83 A3 S =351 o).

TA A o2 IL-258 v 3 hPSC--2f hIO+= 2717} A 57184 AL, IL-
FEAE AeR o7 2kl o # A hPSC-F-2f hl0Y] 7] S71E
A A Al HTHE 7a). =3, 1 A dng/mle] 559 IL25 Al gt o 24 513 3D
A 9 25 7E hoe] A7) 7 ol skl F7hshE 1S TH(R 9). gl
AZF 2232 710 A o glo] A& F-3l IL-2 Al o8] Frd A4ts)
o|HEE A3t 1A%, 71y wol " Q14k3) #-2H= STAT3(Y705)%
IL-2 8] %, 3.3 F7FeS 2138 th( 8c, 8d B & 7b).

) 277 IL-2 A 2] h1O Alolo) A th= A 91413l vhal A & nTOR
NG A=A ol 2 o w2 7Fakd g 2218 vh(E 4 ¥ FDR < 0.005).
hIOE QI T HZ-9F Fu st AY, IL-28 A gk A7, AKT 2 P70 S6
A 9} -2 STAT3 2 mTOR A& A e A 7o) 458 Qs &
3L THE Te, & 7d).

£-3], STAT3(S31-201 *=+= Stattic) == mTOR(rapamycin) 2] 0] 4 ¢l & A #| &
A7Fst o 2 A IL-2 A el 9 §Hhl0 A AF=o] Ha= A& 2153t
A A A-A 2] h109] thitdo] 1ES] FJEe 4] 548 elojvig] = A7t
LERE S ZR1EHATHE Te).

o] & &3, Alo] E7}1-& STAT3 2 mTOR A& HES
hPSC-+-# h109] 437 R Ad <ol o ghS & = AUt

R
c
)
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[362] S I TFE STATS3 activatorl colivelin®l] €] &l 4] hIO7} in vitro Ad <59

[363
[364
[365
[366

—t e e

[367]

[368]

[369]

[370]
[371]

7Hs gk 4] 2H1stgleh. thek et =9 coliveling AHE-3H-S Wl o] hiO9] 21717k
S7FeEl T (52 172). &3t A< b7 fralAbel e S7HE qPCRE 1% A 7}
o 25 h1Oel H] & coliveling # ¢] F-& o @ o] Aub# o2 Zragint (&
17b). coliveling 2] Z-& w Z2] vkA (Ki-67) X A< 4 nk# (OLFM4, MUCI13
2 KRT20) @2 o Wl 5 2 7Fshgl o).

A Al 4 4. h1O9] in vitro A <ol F3FS v X &= Fu o A| A3 =)z}

IL-2-v] 7] A& A2 2 271 h109] A A (growth)yS ZXA]7]3= o1 8 o] o 5=
h109] in vitro®l| 4] & A < (maturation)ol] T E AN A& <
FAA L LAY S FABA TAH LR, AT

i
S,
Ot
2L
N
Ao
Ot
2L
£

[e]

S FE A IL-2 X 2] Al hIO9] 72} ke L= 3)e

Ao 2 (SD ] B s 2 FALSHA o) F8He gl E i vh(= 10a). 53],
& F(55.9%2] 747 hS1e] ZE AR o)Al IL-2 A #] Al KT}t
A RS 4T ANTH49.8% ] F-AA7EhSIS] ZE AU R o] F3).

T Ao s Bhyste] 27| HAE #} (differentially expressed gene,
DEG)9] A =38H4 ou| & 4 A o] &list7] 9 &, Abo] E 27| o] 3 (Cytoscape)©ll A
ClueGO-in plugE AH&3te] 7|5 73t #4118 3k gl

1 A, A4 3 hSI9F th 2 hIOAFe] ol A 53} A] -7} DEG 5, 3 Wl %
Al 228 TEL= IL-2 A 2 A3 0 & 2 (5 10b), Al E-Al 2, Who] vk
ARA A Hhg, A A28 Ag ol 24 2=l o §F wh-E- 9

DEC N At BT Ay | OOL/B] .Jl_xé,
AT-BR 8 A D AR, 804 Ao g A% g, 2E e 42

21

A, Al AfFUA o)A L Aol Bl ol O & HE-S-& 2 3eh=, A A E 54
A A F A= o] #-o v S (p <0.05) 17 A A A
2 (hShol A of WH A EH 7 FALeA HdE S RISt S Ao =
72 100).

S h1oo A A e &2 Ao #ofsh= 732k 4= IL-2
A 2] ®l h102] 21 o] o] AT 10d). g, & vlA, 43} 75, 2 W 75
EgtebE Ao Aol ddE FEaAte] Hd S, MY hoR o= tha
SEOX A RE, o Z " hIOK. T IL-27F A 2] H h1Oo A =55 ZR18H3 TH( L 10e-g).

nfo] A& ofgo] WAl o R ARE] d2 ko] wlstE gelety] 9lE, o]
Ao-wd FAAke] EE e 2ASFITHE 11a). F-50] 4 m1A ]l CDX2 &
A 423k o] 1ISC mF#1 21, OLEM4 2] BH81-& Ful| ok foi= [L-2 A 2] A] A3k

ZAH AT, A7 T =S hSIH

:

= Zl' =1 -7 o}
L7 0| E(hAT-I0) B.thi= SEgkt), ol &5-1o] 7] o] A%l A Y
24 Fosh= A HE S S = L2 A A A FUHE S
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[372] A s gl ol A AYAkE = I 2~ A E-Eo] 4 A 24, QI
a-U] 1A (DEFAS 2 DEFA6) ¥ &) Z2Al(LYZ)2] Wala2 FafoF =102
=3t %74] }L DPP4,

7]
A

A 2] ¥ hIOo A 33 2 d = ATt A& 3k Aol A o] 23}
LCTO] &2 gl oF = IL-2 A 2 E hIOoo A 8 24 = ¢
MUCI13, SLC5A1 2 CREB3L3S ¥ &5}z A 53 4o ¥3) nlA 9] ”*H
ke & ok = IL-2 A €] hIoo A S E At Fuj ok == 102 A8 ¥
hIOol| A1 = hAT-10¢} Bl aLsto] o] & f-7d 2fo] W o = -9 g &}o| 7} A Sl Tt
qPCR Ho]Elol A 5= A4 1A, OLFM4, MUC13 2 KRT202] ¥l A w3
T 2 arol A AEE A FRA R TS = IL-2 A 2] H h1Oool A
A S el tH( 11b). 7] 5 Al of] ¥E 3o
G e o] =-o| & EtolAl(SD9F, MDR1 2 FJE] = 4244 (PEPT1)2] w2
W 8 th ol the)sho] gl ool v IL-2 A 2] hloo A &A1 3=
g5t} (= 11c).

[373] ol E Sal, gl Al iz APl B IL-2 A g A] Blol-fA A S 2=
hPSC-fr 2l W[/Ad < hIOE A A ko] 74 = 54 & 7FA 55 in vitrool A

A e T daS g T Uy

[374]

[375] AA A 5, 3] 71 5AS ZALSELE in vitro-Al £ % hIO

[376]

[377] Aagt o] AN AALF FEo A FEA D of=-tiA a4 dE S
Ao ZH g F 2 iAol S vk AE FRlskr] A, FEA
D AL Aok AHE o fdape] e sfE g A .

)

5‘:
S~

X
[378] AN T
) 2w Z(ATP-Z2 3 7 E(ABC) Al & E) %A = hSIel A =7
éﬂ_ ATHE 12a). T3, ) 23 h109} ¥ u3te] Full %% hIOo A 4071 <]
B2 FE5A F 270(67.5%)7F 28] A 2 A E A2, IL-2 A 2] H hIoo) A=
2570(62.5%)7}F 38 =2 ¥ At} o] = hAT-IOR. T} AN &8 Awe)S g<lst
F AATHE 12b). AZE F AEH YL T == 1L-2 ﬂa]El hIO7}

A o2 27 hSIZE A 2FH g A& e, 53], 2% SLC 2 ABC

19} AXE WA O] Z(SULT) B4 -2 hAT-1000 4 Jthx o=

ol EAE pd450 &4, A3 a4 2 595 A (SLO)
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FR

] Z }HL?{% Oﬂf\i h109] in vitro A <©] h102] 7154 el ol o aF-&
T2 glsty] ko], sl OkﬂJ— IL-2 A 2] ¥ h1Oof| A 3 ¢
Q9 ¥l ~ (xenobiotics)2] ¢F&olol] &S v A= =2 W&
P-Z et (P-gp, MDR1, ABCB1) 9] & =58 w2sk A3} 3¢
2] 5 h1oo A A8k 24 E) At (& 12d). ©] 3, in vitro-A <% h10 9]
& A 7tst7] Hal ho9] = FEA 7S 57453tk hloE
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[380]
[381]

[382]

[383]

[384]

[385]
[386]

[387]

FITC-d) 2~ E & o] M| E37F g2k giel o ol &l el = 34 A Abe Ay &
TFATH R 12¢).

P-gp +E A BA & B7EsH] f8l, TEEEY 7R EdEHA
(paclitaxel)> 39 &F 2 IL-2 X 2] ¥ hIO 272 714 = H(L]H)ol
23Tt 241 QI wl o] A ok 2, A A (A 3£ 9] )] ahE ] el 9]
5 7F 2 hIOol A <F B a4 3l ¥ hiooll A th&F 2.39)(p <0.001)
Z7FE) 31 1L-2 A 2] ¥ hIoell A 38l(p <0.001) T 7HE & <13 oh(X 12d). 2
A 2ebA 2, W 23 (verapamil)oll 2] $F P-gp & A A, A wHH of] A
gZ ) g o] F = thZ T hI0(27.9% + 15.6%, p > 0.05) 2} B] L& A]

A =] 51 IL-2-3] 2] ¥ h10(54.6% + 5.8%, p < 0.001 & 92.8% + 0.6%, p < 0.001,

LZ%)OM FrolsHA A Aaghs gl
*é F Sl EE G AE Frrer] e, 2wl Ay A EVE

=]

A& 3t FAlE3= CFIR S SISt = o] & gjlaty] &, &2+ w7
Qb0 = WA A ST AR F 12031 mE H o] AAZE
ojul A& Tl L7t mol=ol AV E 422 3lslo] Hlala gl o, o) 2 thH]
A3} QUbwo| B Ayt EAFH Hbgo] g AlE gRlegi o
(n=4) o] #3837} := CFTR YA Al (CFTR,,,172, GlyH101)* 2] A] ¢4 3]
ZAHAE = A& RIS THE 12g). ©| & in vitro-Ad < hIO7} 7154 CFTR
A2 2 Wl ghs A|ALSEE Aol th

£ A NAT T AAS5E FA AL W GAIRE e Vs LTt ol =l A g]lEt]
Al o2/ mA AR S 23S 2, in vitro-Ad S h1Oo A T " T H|
oA AR A o AN HF 3 A A v A 27 2L 7] s e
1A TH(E 12h).

AP ER) A o] T 25 FBh) 7] 5L gels)y] ‘(HEH, P I
IL-2 X 2] 3+ h10©] M kAS o) A GIP &2 2 9] kS AE31gith W )
Sl£35% in vitro-4 4 BIOS| GIP 214 %}aﬂ_ o} 4}S GRT-PCR7]
h1O°l A GIP #7322
= 754?&1 GIP ELISA
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[390
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—t e e

[392]

[393]

7k A4 A o] o A

N
ol
©
olN
N
>

(@)
e e

= i

4

A A4 6. invivedl A 7154 BF X E AA S+ in vitro-A 5 ¥ hIO

ANZFT W Aeko] FuloF = 1L-2 A & o] 2] 3t in vitro-Ad <23 h10 9]

o) 2 7hs A& B 7Fsky] 9130, hiOS M e 2§ NSG vh-2=9] 2174 714 3}l
TALSFS T o)A ¥ hI09] in vivo A#H 4 A& A8, hI0E W& A X 54 &
2= 249 P4 1084 929, DIRE %4513 th hIo= 0] 2] 12 o
A ol Ao (5 14a), o] 4] F A1S 7AWS W ek &3 At
o A3 HHEHS %“ﬂé}oﬂ CH(%= 13a). DiR- %A ¥ hIO/] in vivo IVIS o] ] % =}
22 84 AAP A Ful g FIL-2 A 2] H hlo+= o] 2] F 15Uzt =7}

vl alslo] A7) 7F ol 8h A 271k 21 a9 tHp < 0.01 2 p< 0.05 Tt 2

IL-2 A 2] ¥ hIOo| A DiR9] 8375 ) (5= 13a ! 5= 13b). ©] 21 ¥ hIOo A A &,
W A=, 14, R o= A EE E3ehs BE o AT ‘!T% °
ulA 7} A H S o 14b). 53], ©] 2] H in vitro-/d <% hIO°f| A 4 %ﬁ A
npA o] Whdl-& 2 ALgE A3 in vivool A1 DEFAS, OLFM4, MUC13, 2 KRT20 %44
A ZE7F A &4 07 EAFHE S8k th(S 13¢). 3,
S=A9 0] =-0] A wrefol Al(SIM) 9} 2L 7] 5 A v A& § ¥ &4, 2 MDRI 2
FE = 54 1(PEPT]) &2 7154 & &A= @7 ]2 2 in vitro-Ad <%
hIO A T @ 2 3l & 8416k (5= 134).

hPSC--2 Al R @7 o9 22 X mA| =9 4ol tf s
< stu7h s oAl ek ol A E FAIE Alololl E¥t HA & Al E sk Aol
w]7oll, in vivo ©] 2] ¥ h102] XA I W35 485l A o2, hx
h1O$} B L & o) 2l = Ak, IL-2 A 2] ¥ hioo A 2 ] 7]
A Z(CD31-%4 M )7 o] Bol EAlskaL, o] = 4% 17 2H (a-smooth muscle
actin, a-SMA)- 4 Al )2 FE F A S FA8HATHE 13e, 915 3 ). In
vitro-A < ¥ hIOUT 2} 52 o] 4 5] 7] ol = CD319] ¥ w7 5 %] ek hrh (=
15a). B Sro], &l = a1 IL-2-A 2] | hi0o2] 7Fd2 A3t 21 o2 e IS
Fol2tha G A = da iy A IAHVEGR) 9 & =E o) tlzat
hOE.TH B 58 WERATHE 13e, T3 ). A=, S0 71 v L2
2] ¥ hlO<= o] 2] § 15 ®bell <5+ & WA 27 B mMECA-32-474d 3-8
Fol#a ERASHTH( 13e, oF el & 3l ). 1A & hI09] (1<) o 2 72E -2l
3 W9 AES F3Hebs 9 )27 hio Bo} T H A IL2-H @) ¥
hIO9 A 31+-F(lamina propria)°] UV -37-3}aL, wh-220] DA E AdA A&
& UAATHEE 13e, o225 ) 2 o] 32 E H & 15b),

ol
N
il

W

ol
)71

-

o] = in vitro-A < ¥ h10+= ZHA A O = invivooll A A7 A A8 F- 538 4=
D= A& A|AFEH, E S in vitro-Ad S hIOE= H5-9] 3138 7FX] a1 glof (&

16), BF 1ge] 4 o4 A A AZ FiFol A AL AL
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AT
g2 1] 1| /d <3 (immature) 78 ¥ 2 7} =] = (intestinal organoid)E T-H X",
ALo] E71¢1, STAT3 2 mTOR A& Ae 2 & @A 31 4] = o] 59
292 X358k WA ol A v Fet= @Al E 238}, in vitrool A
”*ﬂmmmﬂﬂﬁﬂLwEAﬂZP%

% 73} 2] | 13}ol OW

i
ok M _>4_

»O EE —W'

2
2
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Z
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A EETH v s g

L 3F5)=, in vitro©l A] A
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031 X
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jus)
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o8
—_

= &7 A EGPSO)! A2, in
vitro©l) A4
[d7+3 4] Al1gel] o)A,
A7) Abo]l EFFS1-2 TNFa(Tumor necrosis factor-a), IL-8(Interleukin 8),
IL-1p(Interleukin 1B), & IL-2(Interleukin 2) 2 O] F0] X ol A Al ¥
St o] Q1 ARL, in vitrooll M AL Ay @ 7ol =] Az W,
3735 Aol @ om
371 STAT3 ' mTOR 21 & H ' 4 = 844 844 =, STAT3, AKT % P70 S6
N UpA & o ol 2l el A A H st o] 4ol A4kel B FALL, in
vitrool A A% ¥ g @ 7hw o] = o] A% by,
(A6l Aol YoiH, 47 A%E 4w orbwol Bz m g% 4
9 7bol =g} ) uste] 37] (a) WA (D) F )= stk o] el vhA el
W3 o] Z7bshE A E 02 F)i=, in vitroo| A A< A
Q7o = Al W
(a) &el A5 A =74 X vbA Sl CDX2, & OLFM4(Olfact0med1n 4);
(b) 23} 7|5 ¥# w7 DPP4(Dipeptidyl peptidase-4), X LCT(lactase);
(c) A9 75 2 &4ro] 715 3¢ vl7] DEFAS(human-defensins 5),
DEFAG6(human-defensins 56), % LYZ(lysozyme);
(d) % A =% #+¢H npA SLC5A1(solute carrier family 5 member 1),
P-glycoprotein 1 (p-gp, multidrug resistance protein 1 (MDR1), %
ATP-binding cassette sub-family B member 1 (ABCB1));
(e) A5 Aol #3) v} 91 KRT20(Keratin 20), MUC13(Mucin 13) 2
CREB3L3(CyC1iC AMP-responsive element-binding protein 3; 2
(f) STAT3 2 mTOR A1 & 2 v}A 1 Q1 4F3} ¥ STAT3(signal transducer
and activator of transcription 3), €143} ¥l AKT(protein kinase B (PKB)) %
214Fs}H P70S6 7] LA (Ribosomal protein S6 kinase beta-1 (S6K1)).
47387 T-HEZF, AL E7FQ], STAT3 2 mTOR Al & A 42 A shA| 1=
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[%=1a]
DO D1 D6 D20
_ | Somatic Ceil Medium human iPSC Medium
Fibroblasts T T T
Plasmid Reseeding iIPSC colony
Normal ) -~
individual transfection picking
[51b]

OCT4/DARI TRA-1-81/DAPI §TRA-1-60/DAPI

SSEA4/DAPI

hiPSC #1 (CRL2097)

OCT4/DAPI TRA-1-81/DAPI § TRA-1-60/DAPI

hiPSC #2 (IMR90)
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[2=1c]

CRL2097 IMRS0

Locus/Clone  Fibroblast  hiPSC#1  Fibroblast hiPSC#2

D8S179 12 12 12 12 13 14 13 14
D21S11 29 442 29 312 3|2 AW P2 AN
D75820 7 1 12 12 8§ 1 8 12
CSFIPO 12 13 12 13 1 13 1 13
D3S1358 15 15 15 15 14 15 14 15
THO1 6 93 6 93 8 93 8 93
DI3$317 11 B2 11 12 01 13 1 13
DI6S538 9 # 9 11 10 13 10 13
D251338 20 23 20 23 19 25 19 25
D19S433 13 15 13 15 10 13 10 13
VWA 1718 17 18 _16. 19 16 19
TPOX wm 1. 1w 1 8 9 8 8
D18S51 13 18 13 18 17 1 17 17
D55818 1. P 11 122 2 11 » 13
FGA 24 26 24 26 2% 2% 25 26
Gender xy XY XX XX
5=1d]
S-

o
i i

i

i

Copies per cell
(Logyo)

Lo R T 2" 75 B -
i

hESC Fibro hiPSC#1 Fibro hiPSC#2
(P35) (d5) (P15 (d5)  (P15)

CRL2097 IMRS0
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