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(57) Abstract: The present invention relates to a culture method
for non-xenogeneic culturing of intestinal stem cells on a culture
dish coated with a polymeric thin film, which does not include
xenogeneic components such as Matrigel, and a use thereof. The
method for culturing intestinal stem cells according to the present
invention enables easy and rapid cultivation of homogeneous cells,
enables mass-cultivation of cells at a low cost, and eliminates
the risk of xenogeneic infection by culturing cells in a non-xeno-
geneic culture environment, thereby enabling the development of
cell therapeutics that can actually be transplanted in practice. An-
other advantage is that cells can be cultured in a state in which
cellular characteristics are maintained even during organ subcul-
ture and cryopreservation. Furthermore, the method for producing
intestinal epithelial cells, according to the present invention, en-
ables intestinal organoid-derived intestinal stem cells cultured in a
non-xenogeneic culture environment to differentiate into intestinal
epithelial cells in the same non-xenogeneic culture environment.
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1Hg- A st "ot o A o) 7| Al Al = TBPO(tert-Butyl peroxide) 1= ¥l 23| +=
(benzophenone) ¥ 7+ 3} 2.1, o]of] A ¥ = A& o} T} TBPO <F 110°CY] #
=S 2 98 =2 241 150°C AR A Al E sk 2ol @ )
AA| 7S Bde] S eehgol Hadh Fo g gl T4 ¥ A= F&
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7] @A (monomer)= DMAEMA (2-(Dimethylamino)ethyl methacrylate),
DMAPMA (Dimethylaminopropyl methacrylamide), DEAEMA(2-(Diethylamino)ethyl
methacrylate), TBAEMA(2-tert-Butylaminoethyl methacrylate), DMAEA(2-
(Dimethylamino)ethyl acrylate), GMA(Glycidyl methacrylate), EGDMA(Ethylene
glycol dimethacrylate), VBC(Vinyl benzyl chloride), CHMA(Cyclohexyl
methacrylate), V4D4(2,4,6,8-Tetramethyl-2,4,6,8-tetravinylcyclotetra siloxane) 2t
BMA(Benzyl methacrylate) 2 o] o] %l - 0 2 HE| A Bl H o] - s} o] 49
set=d 4= ). vhsA 51 A == EGDMA(Ethylene glycol dimethacrylate) 5=5=
CHMA (Cyclohexyl methacrylate)? 5= St}

71iCVD $A4 S T8l AlZ2E LA e o & 5ol sh7| 25 E AEE =
ol = st = Atk

pDMAEMA(poly(2-(Dimethylamino)ethyl methacrylate)),
pDMAPMA (poly(Dimethylaminopropyl methacrylamide)), pPDEAEMA((poly(2-
(Diethylamino)ethyl methacrylate)), pTBAEMA(poly(2-tert-Butyla
minoethyl methacrylate)), pPDMAEA(poly(2-(Dimethylamino)ethyl acrylate)),
pGMA(poly(Glycidyl methacrylate)), p(GMA-co-DMAEMA )(poly(Glycidyl
methacrylate-co-(2-(dimethylamino)ethyl methacrylate))), p(GMA-co-DMAPMA)
(poly(Glycidyl methacrylate-co-dimethylaminopropyl methacrylamide)),
p(GMA-co-DEAEMA)(poly(Glycidyl methacrylate-co-(diethylamino)ethyl
methacrylate))), p(GMA-co-TBAEMA )(poly(Glycidyl methacrylate-co-(2-
tert-butylaminoethyl methacrylate))), p(GMA-co-DMAEA )(poly(Glycidyl
methacrylate-co-(2-(dimethylamino)ethyl acrylate))), pPEGDMA (poly(Ethylene glycol
dimethacrylate)), p(EGDMA-co-DMAEMA )(poly(Ethylene glycol dimethacrylate-co-
(2-(dimethylamino)ethyl methacrylate))), p(EGDMA-co-DMAPMA )(poly(Ethylene
glycol dimethacrylate-co-dimethylaminopropyl methacrylamide)), p(EGDMA-
co-DEAEMA)(poly(Ethylene glycol dimethacrylate-co-(diethylamino)ethyl
methacrylate))), p(EGDMA-co-TBAEMA)(poly(Ethylene glycol dimethacrylate-
co-(2-tert-butylaminoethyl methacrylate))), p(EGDMA-co-DMAEA)(poly(Ethyle
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ne glycol dimethacrylate-co-(2-(dimethylamino)ethyl acrylate))), pVBC(poly(Vinyl
benzyl chloride)), p(VBC-co-DMAEMA )(poly(Vinyl benzyl chloride-co-(2-
(dimethylamino)ethyl methacrylate))), p(VBC-co-DMAPMA )(poly(Vinyl benzyl
chloride-co-dimethylaminopropyl methacrylamide)), p(VBC-co-DEAEMA)
(poly(Vinyl benzyl chloride-co-(diethylamino)ethyl methacrylate))), p(VBC-co-
TBAEMA)(poly(Vinyl benzyl chloride-co-(2-tert-butylaminoethyl methacrylate))),
p(VBC-co-DMAEA)(poly(Vinyl benzyl chloride-co-(2-(dimethylamino)ethyl
acrylate))), pPCHMA (poly(Cyclohexyl rnethacrylate)) pV4D4(poly(2,4,6,8-
Tetramethyl-2,4,6,8-tetravinylcyclotetra siloxane)) ¥ pBMA(poly(Benzyl
methacrylate)).

Lol ] 32 R pEGDMA(poly(Ethylene glycol dimethacrylate)) S+
pCHMA (poly(Cyclohexyl methacrylate))d 5= 1T}, 471 pPEGDMA (poly(Ethylene
glycol dimethacrylate)) 5= pCHMA (poly(Cyclohexyl methacrylate))+= iCVD &
o ola) S W AEZ FE W BY FAE 5L Uhis 472 7h.

o & Eol, 471 iCVD TS Fa) Az 3 vhuke Fol ha 457

T

(water contact angle)o] 10~45° H Y], Bt} vlbA8HA 15~35° H 9 Y 5= 3t

=3k endotoxin A H glo]l Wik AL AT = drhE Aol =714 A S
7hxIt
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iCVD 3 4-& S&ll Alzg aita} vhuhg Egah= i ¢ 7| 3-8 Al 38k WY
2 W% 7] gtel] SEFA D AAAE Tk dAL dAg oY Sl A E&
datar A7 WA A E Dl stel A 2hv] Z(free radical) = &4 b= @A, E
71 A B E S o] 8351 V] TEAE AN o EZA Y] G E
S ANFHHIAA FAAE 2EAE AR gluto g V)3 o) FEHA|
7= GAE 88t S 502 3 4 Q)
HoputgAstA iCVD 34 & Edk=nt A8 & v] £33 5 odoh
o & £0,iCVD A4S T3l LAt o] ' 3 5 4] 100 W 3ol A 1
WA 200% &<k, Ho} vl 284 = 10 WA 20 W kol A 5 W A] 20% & oF =2
Zzul X2l & g 7] 3ol Al F3tE A Y 5 ek
ol & Foto] it Vwte] W S5 2 B g HAEE 2deto] H 27
A3z o] vl QFel B} o] upskA g w71 9-S AT 5 Sl
A7 g 71 EE f, w5, 5 AE, A, Sol B Eek A o R 4
H oA AElE = RS SR T ¢ 9la, Y] Eg e S dd
(polyethylene, PE), 35 2] 32 2 & &l (polypropylene, PP), & 2] 2~¥] 2l (polystyrene,
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PS), & 2] ol & 7l H| | 3 €& o] E(polyethylene terephthalate, PET), 32| o} 1| =
(polyamides, PA), ¥ 2] o] 2~ (polyester, PES), 32| 4 3} 5] d (polyvinyl chloride,
PVQ), 3= 2] 9-9| ¥H(polyurethanes, PU), 35 2] 7} 2 4| ©] E (polycarbonate, PC), = 2| ¢
3}8]d 2] @l (polyvinylidene chloride, PVDC), = 2] Bl E 2} & F 2 Z ol &l (polytetraf
luoroethylene, PTFE), % 2] ] €] Z of] H] = 7| = (polyetheretherketone, PEEK) 2 Z¢]
o H| 2 o] 1] = (polyetherimide, PENZ T4 ¥ vl A A B ¥ = A& 5 o2 3t

T A

Voo M "E A = v 3 A El o] M ER S S ASEhE v, S5 A
IS AleH e 7HA AL o, 24 = AV E A e thFe ERRl o] 54 A
EER S A E W e s e AXE u| gt} B FA A o= A F Y]
A=A B E2A 025 A v SAEE A EATH S 7 AL 8
o, g e EAetE thFe Brl e A AR 5 U B3 s
Zki= Al RS ov| gt}

G ESVNAZZREH A5 5o A SV|AE, A AFA A2, &) A5, )
A E, G W B A, T 2~ Al S o R ] Welu) 7hE st

g Qo upef, U F I

% 402 LGRS ¥49] 542 by,
A 3= A A 78 =71 Al 3 E== hPSC(human pluripotent stem cells) =
B 208 G bl = fol & B AEL 5 ek

2. EPHB3, CD44, SOX9 2 MKI67¢] %A v&d &S ] e}k

=
e
w
o ‘NU
o
i
o
o

Bt} 44 © 2 hESC(human embryonic stem cells), hiPSC(human induced
pluripotent stem cells)E 3 %} 3}= hPSC(human pluripotent stem cells) = €| -2
A erteolE il A SVIAIEL = AT

Vago| e g VAL E ek WHE AV A VMR 54
et = Al 5o uf Foll vpEA g v ¢ 230 & Al gt B A A o=,
hESC(human embryonic stem cells), hiPSC(human induced pluripotent stem cells) &
3 $}3F= hPSC(human pluripotent stem cells) 2B f-2 # & 7ol = {2
27 Al o] ol uRghA gk Sk & Al F- g

Vg ol A | F v A e, Al BE TS FAlEkaL T4 S Al e S

O O
£ sk Al E Jete] 74 = Al fde] wfkS A g mj A E o] g
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]L A A o 7 Q=g 4= 9] o M| A $H2A] © =& Dulbecco's
Modified Eagles Media (DMEM), Minimum Essential Media (MEM), KnockOut-
DMEM (KO-DMEM), Glasgow's Minimum Essential Media (G-MEM), Basal
Medium Eagle (BME), DMEM/Ham's F12, Advanced DMEM/Ham's F12, Iscove's
Modified Dulbecco's Media 2 Minimum Essential Media (MEM), Ham's F-10,

Ham's F-12, 1| %] 199, RPMI 1640 Wl %], 2 KnockOut Serum replacement XenoFree
mediumE X383k} o| & 5o, A7) 7] E- vl A] = DMEM/F12, Advanced DMEM/
F12 2/53= RPMI 1640 WA & 4= gl ).

ool uhet, T vl ol thal H A5t oL ojv] S Foteke
Advanced DMEM/F12 ®3= Advanced RPMI7} A}-& E}.

Folg o] AR H = wl Y A= A SVTAEE v FE] HEl s = Ao
24, Wit 25 A 72 D454, Wit 222 TGE-W et 9 4] 4], BMP ] 4]
A, D 58 A ol 24 Tl uholA e S BH o2 E3k g,

A7l wint 21 Ad A2 243 A = Wy ER T 9] 4 o] FUFE R
Wat/H EF-7HEI ] A 25 2436k =22 2v|6hH, Watl, Wnt2, Wnt2b, Wnt3,
Wnt3a, Wnt4, WntSa, Wnt5b, Wnt6, Wnt7a, Wnt7b, Wnt8a, Wnt8b, Wnt9a, Wnt9b
Wntl0a, Wnt10b, Wntl1l 2 Wntl6 5 3t 5= AT} vh&-2 8H A= Wni3ad

Atk B} vlskA sk A <F 50 W14 300ng/ml Wnt3as AHESHE A Y T 9

371 wat 28222 v e A R-2E [, R-2AEH 2, R-22EH 3 EE% R-
AFL4EE ol 59 F =AY 4= Q) A7) < vl =] )] 50 ng/mé, 100 ng/mé,
200 ng/m¢, 300 ng/m¢, 500 ng/m¢, 600 ng/m¢, 700 ng/mé, 800 ng/mé, 900 ng/ml, 1 ug/
ml, 1.5 ug/mé ®E3= 2 ug/ml o) s w2 E3E 5 vk upgA S A= R-AEY
1 = ok 1o} vhsk2lshA o) 2 50 W A] 800 ng/me&] R-~EW 18 283
3]

7&7] TGE-W e} A Al 3= TGE-M eF 5284 2] 7] 5& A8k d ol =2, o
£ 5o, 9 d HE|= 4~ Aol A83-01, SB-431542, SB-505124, SB—525334,
SD-208, LY-36494 2 SIN-2511< <= 1t} vt 2l 617 A83-01 == St} Bt} nf
#2517 100 nM W #] 1,000 nM 2] A83-01< 5~ 3

371 BMP & A A= BMP -2}l A §slo] &3] 3 %MJ, Bhi= Ap-gAl otk A
7] A A A= BMP =& A o] 736*0}# BMP ] {FE o] 5=-8- A ] £] 75??}3 HEA]
8= 28 A, ol & 5ol 7] & Aol Adshis &AL 4 Atk BMP & A A
e B ATAL =3 idod A B/ A 02 s WA
o =2 Y = 3tk BMP 9 A Al = 5-71(Noggin), Dorsomorphin, DMHI1, 5=
LDN-193189¢ = glt}. vh&h=] o}ﬂ]b =71 = o) 1o vskA s A <F 10 ng/
m¢ W= 150 ng/m¢2] *=71-& E 33t
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A7 8- A glol 241 7l yolA gt Ay A A QI ZAHEGE), 8 A A & A

A AA-LINTGF-& 3}, 7] - A Frob Al 32 A TAHbFGF), -2 #2174

QI ZAHBDNF), 7HA| 3 A2 A1 ZAHHGEF), 7wl 2§ I(NRG1) 2 22 Al 3 A A Q1 =)

(KGF)& o] Fof X A A Q1z} Fol| A Melw BAZHA A4 Qlxjo|t), ufe=]

SHAl= EGFo| th. EGFi= th sk v oFs <l 2 Ful ] Al ot a5 3
II!

A SRRIA o, A W B AT R el M SR A R AE W FE T
of A Aot o] F3}oll T8¢ BIE Zh=th utEA § 5 5=1= 10, 20, 25,

30, 40, 45, == 50 ng/m¢, 100 ng/mé, 200 ng/mé, 300 ng/ml, 500 ng/m¢, 600 ng/m, 700
ng/mf ©]/golt}. B} vpeAl gl -5 %= = 50 ng/mé ]/ 300 ng/mé, ©] 5} o] T}

et Haa 24 o) el &, 2 kg of i F vl <] = p38 Lol Al S A A,
Prostaglandin E2, N-acetylcysteine, Gastrin, B27 2 Nicotinamide = ©] 5o %l <
ZHE AEE = of - ) o)At FUFAQl AFE-S ] 8 4= gt} TS )
% Z7] ROCK A Al, Notch A A = o] & EFE Wi v Ao o] £33 +
}‘}\‘[jl"

371 p38 7oAl A A = AL 12 R 7 7] oA & <14k e H 2 A
A 71 42 Bh= p38 7l LtobAl o] @42 A AlsH, ol & 5 of, SB202190,
SB203580, SB239063, SB706504, BIR796, ] X401, EO1428, RW167657, SCI0469,
VX745, TAK715, ML3403, DBM1285, B-1= PH797804% = 3Lt} vl g2 514 =
$B202190¢ 4= it} B} upA sk 5 uM W %] 50 uM 9] SB202190Y 5= 1t

%71 Prostaglandin E2, N-acetylcysteine, Gastrin, B27 2 Nicotinamides= H| & &
& U TS NN TG MG 2412 245 DNAS] b8 A & w7 9l
A Qo upe} F74HE = ok

471 B27-& 817 H5 ol A AeEE AdE
Aoz thAd 5 vk v ™, Fal| 2~
2, FEAZ, e d oA H ol E, YEF 2d E,
DL-¢ 3 E Z 3| EM|EIR E), &30, sl L Ef A Jﬂ‘ﬂ

}7] ROCK(Rho-associated protein kinase) ] 4] 4] = Rho(Rho A, Rho B ¥
Rho O)°ll th gt T4 Al A 2 A 2128 3= A-/Ed o 7| oA 9] &
AS A eli= J &S s, ulgh2 S = R-(+)-trans-4-(1-Aminoethyl)-N-(4-

o] 2= 0]

pyridyl)cyclohexane carboxamide dihydrochloride monohydrate (Y-27632)% <= 34
).
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[163]

[164]

[165]

[166]

[167]

[168]

[169]

[170]

(i) A3 A5 T4 & o] 83l A 2] 3}¥ pEGDMA 4ol & ¥ vl 5 Al 9f
ntE g ol Ay ¥ HAlell 3¢ o] A 7] Bakgh ol fE gt g =714
FUA Akl A % 3E g8l Aot gla-& Bolg = Aol

5 142 H A 3}¥ pEGDMA 4}+72}9] endotoxin level } macrophage 2] TNF-a i-H]
ol A5 HolF 1= Folth

(a) F % 3} ¥l pEGDMA B} Ho| F & ¥ n ok H A] 3 2] endotoxin®] %©] FDA
715l vl 8| vhe s Bol g Rolt)
(b) # A 2} ¥l pEGDMA H}Hto] & ¥l ) oF 5] Al 324 | 4] macrophage©] TNF-
o WH[ o] vhE 1S B o] 2= Tl
5 15+ # 43" pEGDMA Yhuto] Fe H nljof Al 9} npE ] o] g H wj
[e) 3

& A Aol M SV AE M Al 7 H 5A ZFo] glol s el 7he &
B iz ol T

(a) # % 3} ¥l pEGDMA BlHto] ' ¥ vl ¢ Al ¢} mpEv] o] 518 ¥ i
Al Al A = 7] M 3 1| Al AALA (transcriptome) G520l A ¥E& o] z)o] 71 18-
2 &7 o] = &3(volcano plot) &2 Y EFW 2 1}o] T}

(b) (a)2] 2 3E MDS (Multi-dimensional scaling) L2l 32 & }E}
3}l pEGDMA Hteto] ' v F F A ¢f npE ] Alo] S8 ¥ Hl ¢ 3 Aol A ]
G A =V METF Bl d Y Aol & Fol= A& Ve A o)t

(c) # % 3} pEGDMA BlHfo] 51w H vk Al of v E ] o] 519 i 4
Al A 7 M 3 Al Al 2 =71 Al 32 Gl A (proteome) -0l A S 9] 2o
7F 9128 B o] = &3 (volcano plot) & =2 L EF A 7ol T},

(d) # 2 3} ¢ pEGDMA = etol e vl ¢F [ A of vpEe]do] s/ | w4 4
Al A g 71 AE g Al & SV E v FAAbEe] Hdo) WMot gl
qPCR 724 el WA & Faf Z<lg A ool

(e) & % 3} ¥l pPEGDMA
Aol A g 71 A E] A v Al & SV AE vk FAAE] Ede WErt

=
32
o
£
N
2

(1) H A 3} ¥ pEGDMA H}=to] & vl F Al 9 ntEg] Aol & A vt 4
Aol A S 71 A wjF Al A 27143 v dl A = o] dh g o] 90%7F H &
M EAE 8 A F-2] 4] (Fluorescence activated cell sorter; FACS) & =3 <13k
Aot}

() 2 11 pEGDMA ¥} o] 51 ¥l W] 414l o} mh= ] Alo] 21 gl v 4
Aol A =71 Al 3 vl " WA Eo] Wy ol WSt glag
HAFHFANE Tl s Ao,
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5 162 # 4 31" pEGDMA 4} H}o|
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[176]

[177]

[178]

[179]

[180]

[181]

(a) # %) 5} pEGDMA H}Ho]
S7| A ME A ntEZ Ao] =
A7, Al ko] 7he et A& AlE e B4 B8 Bl g Aol

(b) LIVE/DEAD @ -& o] &3l % 4]3}¥ pEGDMA 4}4}o] X
ntE gl o] T vl Fad Aol A vk wlotE | M E f8 G SV E] A
52 3olal Aufolr}

(c) (b)°] LIVE/DEAD 1M A& 132 =2 4 2s}gl A aol ),

(d) #H A 3¢ pEGDMA BHto] el vl ¢ Al <} npEg] Aol I H vjeF ]
Alol| A mljol=Z7] *ﬂ E Al G SV E G A G = E
Aol |3}7} §lS-& passage 2, 8l a4 qPCR F- A A} 2ad A1 H S F3l g2l
gk Aot}

%178 2 319 pEGDMA Hluto] I ¥ Eul A 24 01 Eo W H}EW“ o]
FHHE EWAY SHo]lEQH 8 a8 2 F F7|A

1:1
A AN S Frow AT BT

[0

i

Al 4 & YER &= Solt)

(a) 24 3151 pEGDMA Htuto] 2R ¥ Bl Felo|Eo A 4 27| 4 X5
A AT A ER A7) 7] Y g EEH el o g A ot}

(b) F 2 3} ¥ pEGDMA H}o] s1El %l Eﬂdi% % o] E &} H}Eﬂl o] ¥

dERsY ZY o] EdA T7]-
o & SVIHEE A G A LR

FEHE A g Aol

HJ

(©) A 4318 pEGDMA uh#Fo] ¥l E 29 E o] £ 9} whE ) alo] %)
H EdAY ol E A F7]-N A Al WH (Air-Liquid Interface) Wl 13 & o] 83}
[e]

oo

o A ZV|NEE A AYAER EIAZ] T 0Y, 4, 8L A EQ <1 2%
o] mA] §- A A} ¥Hel S qPCRS o] &8 ¥4 3 Axfol],

(d) F X 3}¥ pEGDMA o] FelH Edlad Lol Eg nfE g Ao] HE
HEUNAY Zyo|EoA E7]-AH

o & SV EE G AU AMER AT F0Y, 4, 8UH Mo TdH B
S vlA Gl A o] by o] L E H&E G A7 WA FAAE S8l A g A )
olt},

(e) 43¢ pEGDMA H o] el H Eglad Zgo|E9} nfEg|4lo] A
H EdAY ol E A F7]-N A Al WH (Air-Liquid Interface) Wl 13 & o] 83}
o] A ZVNAEE G AIAERL EIA 7 T2 49, 6L, 8UH A E 2] 3] A
AR R ﬁy(transeplthehal electric resistance, TEER) =4 2 Z-3l 4 A1) A 3 2]

7sAd & A g Aafolt,

L

T 18 2 2 351 pEGDMA Hluto] Il ¥l Edl s Zao] Eo] A nlE e Aol

| A4 (Air-Liquid Interface) Wl &1 & o] -8-3}
7 3L

- -1
FEE EdaY Zyo]lEe} u]523 a8 Aol V| HNE &2 =714
EE A AIAER FFAL S YER = EolT



WO 2024/112170 PCT/KR2023/019174

[182]

[183]

[184]

[185]

[186]
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[190]
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[192]

1

o

éé

24 FeolEet mpE Aol 5
(Air-Liquid Interface) Wl &' & o] 83}
VM ER A F2Y, 64, 84,

(2) 3 4 3} ¥l pEGDMA
HEHAY FH ol B9
of Hjol=Z 7] A -2
10 zpell A 2] HH S

(b) H #1315l pPEGDMA
HEQdAY FY o] Eox
o ol &7 HE f o) 4
ghle] 2okl ul ] el
43 A spolth,

(c) & 2 319 pEGDMA =} 2}o]
H EJA Yo EoA &7
o HjotZ 7| Al #-2ff & =71 A
H}ﬂ o 7] X} tﬂ—&]g qPCRQ_ o]_Q_

(d) 3 % 3}¥l pEGDMA H}}o] EdaY SolE9 vfEF o] 2H
H EWNAY Zy ol EoA] F7]- H (Air-Liquid Interface) Wl %9 2 o] 83}
SEEECPESEE EVREL R P EEEE PREEFEERES
Y A 3 9] A4 ghtransepithelial electric resistance, TEER) =7 & 53l 4 43
39 754 & WA g Aol

% 19+= # 4 3}¥ pEGDMA Hhito] = 3
£ EDTA § 5 % MEJ &4 2 mh9-2 i) o] 2] gk Ajoltt,

(a) AR H5-2 7|HEEDTA 5% & %
pEGDMA H}2}o]) *1 B e o B
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Fibrin ©| 2] 4] T=3= pEGDMA H}utol| A v &k & 27| 4| ¢} 8H7) o] 2] 3k & 14
dztel] A7 & TS Aol
(d) "o A wpg-2 J EDTA % 7 /33] 4/ 22 of| Fibrin o] 2 A &=
1

A 5 ZH# Q XP7] (_,4, ZF A A n] A
LB A e Bl A dolt
(e) Fibrin ©] 2] 4] == pEGDMA 49
14 2ol A8 i =4 dd o] =
x5 Ao 7 A V| M3 o] 21519 Crypt de th7]- iO}Z] . AB-PAS
S E3} Goblet cell®] H-21 H-u]5o0] 3]E1 ¢SS gholsl A zfo| ),
Fibrin ¥H5 ©]2] 155 (n=246 crypts) == pEGDMA Elabof| A vl kel 4 =
7| M 3o} A o] A $F T13F (n=303 crypts)2] Crypt depthE Image ] T2 13 -& =
3l Ak 7} ¢k 712 32 (n>3 mice of each group) ©| T
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[193]

[194]
[195]
[196]

[197]

[198]

[199]

[200]

[201]

[202]
[203]

-1 =

A FANE T8 A SVIAET A O el AR EHS & BolF= A
wo]tt,

5 202 2 3}¥ pEGDMA vhito] el | wfj ok Aol A mi g 4 S 7| A%
£ DSS F = 54 AA S npg-20 tfol o] A3

(a) AT}~ 716 DSS -5 th 49 = dlof| Fibrin ©] 2] Al =3 pEGDMA
uhatol] A vl e A F VA E e} gl o] 25}

(b) ©] 21 pEGDMA Hdhetoll A mjofyl 4 27| A £ 9] & Ro]FE= Lot}

(c) A AP}~ 7|9 DSS F-5 th 49 el o] o] 4] A (Day 0)¥} Fibrin ©] 4]
A B3z pEGDMA Hh el A el 4 27| A ek 37 o] 2 & 149, 280 2
off G A& g A 2ol

(d) Fibrin ©]2] A ®=3= pEGDMA ol A vl k¥l & &7 M .9} $HA] o] 2] 3t
T 28 Afel] A &) :
T 2A A HA o
AL, AB-PAS ¢ 4-&
o)t

(e) Fibrin T5 ©] 2] “15F (n=228 crypts) 3= pEGDMA B}Htof 4] )
7| M 3o} A o] A dF T13F (n=714 crypts)2] Crypt depthE Image ] T2 13 -& =
g 4% @71 gk ZLe 32 (n=3 mice of each group) ©] .

(f) Fibrin ©] 2] Al &= pEGDMA E}4}of] A nl k5 g & 7| Al £ 9} g o] 4] gk
T 28U atel] A&k g =2 Aol A Ik 5o| 2 ECAD @A (hRECAD)®] ¥
A FANE T8 A SVIAET A O el AR EHS & BolF= A

>

LR
-1 RN
5ol gEselas e 2

AHE =2

Q
@)
=n
o
(@}
S,
©
e
[
M
jus)

q44=

ofol] 4 5= 2& ofH

AE A 1. 318} 7| SHARGCVD)S o] &3 177} vtet I8

iCVD WH-2-7](Daeki Hi-tech Co. Ltd.)ol] A ¥ wj & A& @1
(pPEGDMA) 23 &} 71 A] Al (tert-Butyl peroxide, TBPO)Z 71 -4t el 9] iCVD HF--
7] W2 stk A" A A7 1400Ce] HHE S vhd 2435171 ¢
of Mk Al Fol AA T A5 AT S A Wl g HA ol vt
S G Eekzmt Auol g HAIE ¥ AL $FE 5 10 mTorr ] k2 B3
T3l 5 scem N, 7k 5 9l 6to] £2ke] 58 2dsFdnt. o] % 1 o] A4
3}= 93l low-pressure radio frequecy(RF) plasma system(Daeki Hi-tech Co. Ltd.)2]
Aol 15w 39 &2 102 1k Edh=ntE A g FA
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205] AFel2 TEAN IYH T B 2eA A B4
[206] 1WA ube FElE el ¥ oYX E F4317] 9180 212 deionized(DI)
water droplet-S- "8 o] Ft 21 2 contact angle analyzer(phoenix 150, Surface Electro

Optics, Inc.)E ©]-83}] contact angle-S- =8} 32, 3H o] A1 2 7] = Atomic

force microscope(AFM), NX-10(Park Systems)E ©]-8-3}] 43} 31t}. pPEGDMA

=A== Alpha Fourier-transform infrared red spectrometer (Bruker)Z o]-&
3l FT-IR spectroscopy & 21 5} U} pEGDMA Hheh 2] 31814 22442 X-ray
photoelectron spectroscopy (XPS, K-alpha, Thermo VG Scientific, Inc.) & ©]-& 3}
A8k

[207] A4 3. AX e RiPSC A=

[208] hESC(human embryonic stem cells), hiPSC(human induced pluripotent stem
cells)E 3 §}5}= hPSC(human pluripotent stem cells) S & ¥ *H (Molecular
carcinogenesis 55, 387-396 (2016), Proteomics 15, 2220-2229 (2015)) 2.2 || &F
st Tk Bl & -hiPSCE 341 | ®H ol w2} Episomal iPSC 2] 222 127
W] (Cat. No. A14703. Invitrogen, Carlsbad, CA, USA)E Al-8-3Fo] A 7|3 34
(electroporation) .2 E W I AX AN gl 22 17 3}t

[209] A7 59 F, A FrolAl 2 & vl E 2] A (Matrigel )(BD Biosciences, San Diego,
CA,USA)-ZHH 6-9 Zd|o|Eol| 1 x 1071/ & F¢l o] & 5} a1, E8 WA (Stem
Cell Technologies, Vancouver, Canada)Z W] &3} t}. 37+ 3 hiPSC F2YE A
gstar, At g B 55 574 A4S A A E FE Sz

[210] AFd4.vAHS A 27} o] =(Cont-hl0) AZE A3 hPSCs®] & 2 7} 0]
Z(h10)Z 9] #-3t

[211]  SQIZFA @ 7bwo]l =(h10s)E & A1 ¥ W (Nature 470, 105-109 (2011)$- ©|
goto] Azttt g Wil = w125k # e, hpSCE mhE A =
ECMatrix™-511% 2% @ t ol Z o’ skaL, 0%, 02% 3 2%5 =2 A
¥ e o} A& & % (dFBS, HyClone, Thermo Fisher Scientific Inc., Waltham, MA,
USA)<S 2= RPMI 1640 1l 2] ol 4] 3 52t 100ng/ml Activin A(R&D Systems,
Minneapolis, MN, USA)Z A 2] 3} 31t} B8, 3D 4 (hindgut) 2| Z o] =2 &
3} 71 7] 94ll, 500ng/ml FGF4(R&D Systems) 2 3uM CHIR99021(TOCRIS)E
2% dFBS7} X914 RPMI 1640 Wl #] 2} &7 4~62 5<t A 2|8ttt 4o =
% 4L HE], 23 2 o] == vl E 2] A (Matrigel, BD Biosciences)®ll 4% 3}
2L, 1X B27(Invitrogen), 200~250ng/ml R-Spondin 1(R&D Systems), 100ng/ml EGF
(R&D Systems) X 40~50ng/ml Noggin(R&D Systems)©] 3+ hIO ¥l #](2 mM L-
glutamine, 1% Penicillin-Streptomycin, 2 15 mM HEPES buffer in Advanced DMEM
F12)oll 4 m Fatar, 10~14 ol gk HA Aoy w Fapd ),

212] AFHqs5.FertxolE2lE FEVAXE Fe WiEst= Y
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[213]

[214]

[215]

[216]
[217]

[218]

hIOE PhEL A 5o 2 78 78 T A A& ol &3he] 2-33] A%
& A A&} 0] & PBSE EF Al 7|8} aL, hlO pellete]] trypsin-EDTA (TE)Z
37°C water bathol| A 53715 A o] 3fo] & Al 2 #-2)3}FaL, hIO basal Bl A
& F7heto] st AV 2 7533 Al 25 pEGDMA7E ¥ 1
& H Al #1ll 1X B27(Invitrogen), 200ng/ml R-Spondin 1(R&D Systems), 100ng/
ml EGF (R&D Systems), 80ng/ml Noggin(R&D Systems), 10nM [Leul5]-Gastrin
I(Sigma-aldrich), 100ng/ml human recombinant WNT3A(R&D Systems), S00nM
A-83-01(Tocris), 10uM SB202190(Sigma-aldrich), 2.5uM Prostaglandin E2(Sigma-
aldrich), ImM N-acetylcysteine(Sigma-aldrich), 10mM Nicotinamide(Sigma-aldrich)
ol 3£3te A Z 7] A 3 vl % il %] (2 mM L-glutamine, 1% Penicillin-Streptomycin,
2 15 mM HEPES buffer in Advanced DMEM F12)]l 4] 1l &&}aL, 7~10 ol §F
2 Al o sl ek Al wl ek Al A 82 Bk A SV E w g w x]ol] 1uM
Jagged-1(Anaspec) ¥ 2.5uM Y-27632(Tocris) & F7}8ko] 531t}

¥ o 6. F7]-H A AW (Air-Liquid Interface) ¥ ¥ & o] &3 & J A ¥

T']i‘
7-80% ] W R & A3 A V| A EE PBSE o] &35t 1-23] A HEE T

TEE 37°C Sl 7wl ol E ol A 5-78-71eF A sttt b A2 e 4 =
ZIMEE A8 F hI0 7] 2w X & o] &-3}o] g A st3lc) AT E o]&

 AEE Rola T AzNS A A A, A S 7] AME ) X & 2718 =
3] A& 3 CountessllI cell counter(Thermo Scientific. Inc.) & ©]-&3}o] A3 2]
75 543U 1% Matrigel & ¥ ¥ 12-Transwell plate (Corning)2] insert]]

2.5-3.5X10°9] A5 YolE F Al ol B ol M nf Fat At Al 32 57}
100%°1 S22 3 3 AF o] vl Al & B A 7] 8k aL, eF5-o w41 S 200ng/
ml R-Spondin 1(R&D Systems), 100ng/ml EGF (R&D Systems), 2.5uM Prostaglandin
E2(Sigma-aldrich), 10uM SB202190(Sigma-aldrich), 10mM Nicotinamide(Sigma-
aldrich)©] 3 3}% 3} 1] %](2 mM L-glutamine, 1% Penicillin-Streptomycin, and 15
mM HEPES buffer in Advanced DMEM F12)= 2l A8} t}, o] & 2 of] 3l tHA A}
el 93 PBS 3= hIO 7|2 WA & o] &8 Al HshaL, sheitE AR &
s} A 2 A el == 8-12 7HE vl skt

A 7. AE BEE SAHY

1% Matrigel "= 32137 AHpEGDMA) BHto] FH & nl & H Ao A e 4 =

A Fe] AEES SATY] A AET AES} 2 AEE s e
4= %)= kit(LIVE/DEAD Viability/Cytotoxicity Kit, Invitrogen)& A28} t}. A&
S A 3 E calcein-AM L. 2 A M EL a1, 5 A E & ethidium homodimer-12. 2 ¢4
Attt A A EE G dAv 4 (Nikon)e &-alf ¥t

Al & cq] 8. ,q]g xg z]-EE .%zg E
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[219]

[220]
[221]

[222]
[223]

[224]
[225]

[226]

1% Matrigel B£3= 317 ZHpEGDMA) ¥HHto] 'l = 1l o 5 Al 10X10° 7 <] Al
EE SdolF e F 7dRE w it ol 5wl M A= A A F well T 10w
2] WST-1 cell proliferation reagent(Roche) & 3 €8k 100u12] Al 2% WA & o]
TR}, 3A ZE7FEE ) 4 g 2 microplate reader(Molecular Devices)E ©] -85} <]
440nm 2| &F Lol H A8k,

218 o] 9. Crystal Violet (CV) & 41§

dE7AE W3 G A EE 4% A FEF AT 8o =(PFA)E LG A

7131, 0.02%<] crystal violet solution (Sigma-aldrich) &2 2ol 4] 10+ 3+ 3 A &)
FALE ol F BEFE 33] AF FouAE 5[ A VA E Z2Y A
71+ Image J software(National Institute of Health) S o] 83} ¥4 3}31 ).

A E o 10. F A 7F A X ] 1] A (Live Cell Imaging)

dEVIAES 3 F AT 2 HFEY A& Flstr] Al Fetan] A
(Lumascope 620, Etaluma)& ©|-&35}o] AA|ZF o] v X & g 2 3t v} =315 o]
1] 2] = Adobe premiere pro 2020 X 2 1315 o] -8-3}o] vH|U] . &2 A 2L 5=t

A o 11. 4 A 3T RT-PCR(qRT-PCR)

Z A RNAT RNeasy 7] E (Qiagen)E o] 238l MEZZHE FE3815 11
Superscript 1T cDNA 34 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 423835} T} (Cho et al., Oncotarget 6, 23837-23844, 2015). B+
AFAEE 3H A, 2 B A 2be] CT & A=A Al -8 AT E 9o
= O]%éﬂ Arkat et ARgH sZetol o] 7| d S 17

[3E1]

=z
=
A

L

Gene o]l (Forward) | A4 I g} o] (Reverse) A4
HE i3
GAPDH |GAAGGTGAAGGTCG 1 GAAGATGGTGATGGGATT 2
GAGTC TC
LGRS CCTGCTTGACTTTGA 3 |CCAGCCATCAAGCAGGTG 4
GGAAGACC TTCA
EPHB3 |TCGTGGTCATCGCTA 5 |JAAACTCCCGAACAGCCTC 6
TCGTCT ATT

MKI67 |TGACCCTGATGAGAA| 7 |CCCTGAGCAACACTGTCT 8
AGCTCAA TTT

SOX9 GTACCCGCACTTGCA | 9 |TCTCGCTCTCGTTCAGAAG| 10
CAAC TC

CD44 CCAGAAGGAACAGT 11 |ACTGTCCTCTGGGCTTGGT| 12
GGTTTGGC GTT
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LYZ AAAACCCCAGGAGC 13 |CAACCCTCTTTGCACAAG 14
AGTTAAT CT
VILI] AGCCAGATCACTGCT | 15 |TGGACAGGTGTTCCTCCTT| 16
GAGGT C
MUC2  |TGTAGGCATCGCTCT | 17 |GACACCATCTACCTCACC 18
TCTCA CG
CHGA |TGACCTCAACGATGC| 19 |CTGTCCTGGCTCTTCTGCT | 20
ATTTC C

[227]
[228]

[229]
[230]

[231]
[232]

EDTAR § 5% 4 4y &4 292 F 25 W (Cell Stem Cell 22(2):171-176
(2018)) & ol-&ate] A 2= Itk NSG B NIG wh-2= (A, 6- 127 8) = 52
StAl oL R A ds H e, 12413 SRE 5271 shell A A /E - 52(20-22°C
of| A §-=] 8} 31 T}, 250-500 mg/kg Tribromoethanol (Avertin) 2] &7 S=ALZ vl A
2ok A W WEEE AASH] et mhe-229 Al gk FHEH & 4t st
o] PBSE Al H ettt o] 5, & 7Hd A, 21 7de] &4 #8ke] 50°C 250mM
DTA/PBS 200 ul& 247k 2131 8] ] =<4 3F3Ath EDTA/PBS =5 2+ 5, 4 W]
(lumen)< PBSE 13-7F A & &¢It} o] & R =] X B A 7} A2k A
A & (EW-DL22, EW0945, Panasonic Holdings Corp., Japan)-&- A}-8-3Fo] 1313+ 4+
Zi g AT ol W, BelA] & == A 1.5 em A ske] 4 T 1
S Ao Fojar, 1% F B A S PBSO| A& Al 2l Cryptr} #H25]A
dE ARE FRIst = Tt o] %, A | & PBSE thA] Al F sl ok

Ad o 13. 454 A2 3 2 9 (DSS-induced colitis model)

O

127 7F sk 7] A 8 25 20-22°Col A #2331t} DSS 75 thd sl =9
2 5~7Y 7} 5%(w/v) DSS(36-50 kDa; MP Biomedicals, Hampton, NH, USA)7} =3t
9§48 42 Folallrl 23 713 Ul DSSE A7 el 7] Aakel £84E 3T
Sofsho] o] 4 Fu| 59T} DSS 5 GFA 4 29e A9 FA4 X 5 (Disease
activity index, DAI) 3 7}& 95to] v A% oA A4, S v/l F5 54
stol g 4 o1& wusta e,

A4 o 14. F Y] o] 2 (Colonic transplantation)

o]& o] A& f&l H E7ME= o] A A TrypLE=E A2 E 3l 2] ¢ %, Advanced
DMEM/F12% A% %, Fibrinell & & ¥ 1tt. 100 ul #E ool = 1~2 x 10° Al £ 7}
F3tE o] 9t} o] 2] A, FAEA ot TE A S Wl 01 250-500 mg/kg
Tribromoethanol(Avertin)<S =7 =AFZ npH A AT A ) B8 A AsH] ¢
sho] mp-g-2 o Aol gk JHEI B & AF 8ol PBSE Al A 8t 200 ul o]
A, F=eF 7He B, iz WA JHEE E AREho] A o] fil e w29
A% W7ol Fibrin 3= 4 271 A EE S48t A 24 @& Al 7] of], v E <l

.
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[233]
[234]

[235]

[236]

[237]

[238]

[239]

[240]

S0 hEAIA Y| 3L o] Fol A M S ¥4 g o R Felatgith A 249 o
A 2l

S|
S H8te], = E g A (SZX16, Olympus) B+ Axiovert

200M € V|7 (Carl Zeiss, Gottingen, Germany) & A}-85}o] #2513t}
Ad 15

. 4] A 7 (Colonoscopy)
Al Ao H HES Gyl Al WA A Avertin F7 AR wH BEA
oA W HE= AAE fel vk AdS ok JHE B & 4P ste] PBSE Al
28tk o] FEZE o] &3 o] 7§ 7hA 13 A a3 HOPKINS 24 74 (Karl
Storz)&] A& 2ol 24 2= A AFdske]l WA o v x| 7} 7] 5 ¥ At

Ao 16 AX E 2 HAFF AL

A H v o] whe) WA A AL S 423 8F T} (Kwak et al., Biochemical and
biophysical research communications 457, 554-560, 2015). </~ 4] & 2, &} = 7] A
Eob w3tE g AIAME, o)A F AEH A A4 Z 4% FE LSt =
(PFA)Z 3174 A1 7131, 0.1% E €] & X-100S $H-5-3F+= PBSE F A H .

w3l% A /\]—j,]/q | % = Azx A% 121% FHZAT A BRI 54
Insert well 2] membrane< A Wslo] &2 At 2% (0CT) $}%=(Sakura Finetek,
Tokyo, Japan)l] <=2 0.2 €& & FAX T}, O]ff—, -20°Co| A Aglo] L. 2~ n}

oA BES ALEE] WE AHS JoumE Awatar, W3 AAE A 0.1%
E = X-100& F7-5h= PBSE FIA At

o] %, 4% BSAR B 27 F A XEE 4°Col| A ah2yk Fet 12F @A oF uk-g-Al
o}, 2] o v, Aol A 1A RE ot 22 A o WA A TE AREE A A} A
= 3% 29 @k DAPIE & A4 3etr] A e F7bek itk & etol =5= EVOS FL
Auto2 (ThermoFisher)} Axiovert 200M & 7| 74 (Carl Zeiss, Gottingen, Germany) %=
= ¥ A4 (IX51, Olympus, Japan)< -3 #2313t

[3£2]

A Catalog. No. 3] A} 3] A
anti-Ki67 MAB9260 Millipore 1:100
anti-CD44 ab6124 abcam S ug/mL
anti-SOX9 AF3075 R&D systems S nug/ml
anti-Lysozyme ab76784 abcam 1:200
anti-Villin sc-58897 Santa Cruz 1:50
anti-Mucin2 sc-7314 Santa Cruz 1:50
anti-Chromogranin A |MAS5-14536 Thermo Scientific  |1:100
anti-E-cadherin AF648 R&D systems 1:200
anti-E-Cadherin Abl416 abcam 1:100

A3 17.RNA A B4 2 RNA A3
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[241]

[242]
[243]

[244]
[245]

[246]

[247]

[248]
[249]

RNA 17154 2417 A5E 98l $-4 RNA A1 &2 Agilent 2100 Bioanalyzer
system (Agilent Biotechnologies, Palo Alto, USA)< ‘& 3l RNA Integrity Number
(RIN) gko] 7.5 o] o2 20 = ¢ 2 mRNA @}o] H 2] 2] = Illumina TruSeq
7| EE F8l 58] 5 2t} llumina HiSeq2500 machines (Illumina, San Diego, CA,
USA)S 538l A2 5308} St} FastQC packageE F3l Al EElE]l & 2
Astal, EYE A o] (trimmed read length)7} 5093 7] o] sh= Al 9]ttt 1 &
HISAT2 (v2.0.5)E &3l 8= st oL, 1k 734 A B+=hgloE &8st
AT}, Cuffquant®} Cuffnorm (Cufflinks v2.2.1)5 53] MZ7F 2pH 4 o 2 vl gl
-7 A} (DEG: differentially expressed gene) & w21 5} 31t}

A3 18 AEX B TA 4

A Z74 B8 B4 [PA ¥4 A X E 9| of(Ingenuity systems, Redwood City,
CA, USA), PANTHER(Protein ANalysis THrough Evolutionary Relationships, http:/
www.pantherdb.org) Bl ©] | H]o] 2~ X DAVID A &4 K 3} 2] A2 6.7 (http/
david.abce.nciferf.gov)E AR&3te] 21ttt 7|54 o= T53td FAA &
B 2 4(GO)/7 2= ClueGO plug-in (Version 2.2.5, http:/apps.cytoscape.org/apps/
cluego) 2} 7| Aol E A o] 3 4 X E 9]lo] &2 & (Cytoscape software platform,
version 3.3.0, http:/www.cytoscape.org/what_is_cytoscape.html)-S- A}-8-3} o] 2] 3}
et

A g o 19. £ 2| 8} 4 (Hematoxylin&Eosin, H&E) &4 2 g

A E Sl A FUAEE AR AE T2 H 5 H| Insert

date] Z 4 Ad 25 (0CT) $}31=(Sakura Finetek, Tokyo,
Japan)oll =2 0.2 W& F FAA T = o] & A& A 248 FY
guier AR TH R F, OCT 3tgtaol ¥ol 3247t o] F
-20°CoN 4] Aeto] @ 28l mpol A 52 A& Sto] Wis AW S 10umE A skl
St = Fef ol HAAIZ &, A1 | Wi o] e} HEKE 9142 <18l st 3l
& olol == 33} ¢n| H(BX53F, Olympus, Japan)< 3-8 #2&l v}, 24 24
9] Crypt depth+= Image J software(National Institute of Health)& ©] 83} 1213
et

A & o 20. F A+ (Statistical analysis)

PEAy =g et HA+E T A (sem)E XA, BE AL FH A
33] gk u o P G5 1 = @S ANOVAE ARGsho] A4 skl
Crypt depth®] Z o] 412 Welch's t-# *d(Welch's t-test) 2.2 2 3} 5 T,
FrofAdol ek s A2 de] BAIEHA] &= 8 a3 Hlaste] A beta

well2] membrane 2

2

v
o
o
)

.
AEd 21 454 ALl EFHS] (TNF-o) 4] 4 2 F
tf gkl Al 25 28 o] A 9] 3 RAW 264.7 mouse macrophage©l| A -H] &

= 9154 ALl E7HS (TNF-a) w8 & 574 5to] A9 A4 & S 7Fet 3l of. Mouse
TNF-alpha quantikine ELISA kit (R&D systems) & A}F-8-3}31 2.1 A 2= A 7} A Al
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[250]
[251]

[252]

[253]

[254]
[255]

[256]

3 A 2= uhgko}. 7FeFs], RAW264.6 macrophagei= 3.5x10° cells/mL9] ¥ % & 1l
FH Ao, 124 3F F-of] WA & 483t o] ELISA kitE AF&3te] HIAEE X1
SFA L. 5 ng/mLe] 2] 3 =2 A gkeko] = (LPS)E Wl A ol 3713 macrophage = %
A Tt o 7 ALgsE T
AAd 1L vtERAS AT F AE HAFo] a8 S 93 2Ty
37

27| A WFS e vHEL S B S Qi aRAE 3] A8 @

) ol el el & ol ) A Yol whukg 3] A% 222l P S TEH}Y
O (5 1), ol & 98 el V54 1ol AR e RS ol gake] % A
Aol g uht e U (2 2). SR R A 2 gt 2 )
F A 9o G FANAZE FYSL4AF NG F AL AHLS H0H 2
g rhE e 59 % A o) AR AL o ula) e 5
Holt= WA FHAE 7] oA (£ 3). ol F F B/ AT BB R
3 ARES ST Aol 8 S A dhate] s WP Aol Fehx

FU
_Y&

”4ﬂﬂﬂLf4%“ﬂP%£%ﬂ% Z7| A E o Qo] Ths s
| 5] pEGDMA<} pCHMA = 1} |}

2 uhet 5

g0 ¥ 3o ﬂaﬂﬂﬂ$x%ﬂﬁéﬂﬂig%%%ﬂﬂ%%%ﬁ%
=
il

s
_
o2

%
>

o>

or
S
_I_z
o

iy
g

ol & o 7 A njeko] 7esta, mE
pEGDMA Hhe)} 78l = nj oF Aol A 4 & 7] A
3 2l e 4 AT (5 6)
A A < 3. pEGDMA tMr 28 AH3} s 98 Zep=v A 24 HS
pEGDMA BFuto] 8l & n ek GAlof] & = o] AS o) slat] 9
3 Eetznt Ao whe T A S A A gtz }Oﬂu} 0. Zolal A7
(15W) 8] =efz=nte] A g %

A
10 o7 X%El af T}}\% o & =71A

g
m

E}—E— ] H E‘rzﬂ}i pEGDMA

g
HU
_Nu
L
QL
=]
uyl
Q
U
D>
_1111
U
B
L
E
=2
2

2& shelet (5 8). o] %oﬂ pEGDMA
] 272 15W, 103 7 Hgst= A4S
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[257]

[258]

[259]

[260]

[261]

24 pEGDMA Httel] 15W Al 71 9] Zefz=ntE 103 (F A8 530S o 4
=7 A Z9] *ﬂﬂ‘?‘ o] }M@rﬂ% A& f@}ﬂﬁ}oﬂ SRR OWJOH% & 271

o

1 WEGOMA 121 218 5 pEGOMA st ol ol AS154515 9 W% A4
o] B ehsl ol ob R Ahol vk gl AS FLABIA L (5 9, EH| %
# 55 =437 98l water contact angle =7 Al pEGDMA 2HHF T8 A 62.34°,
pEGDMA 11} 518 - 68.54°, =2t=vh A 2] pEGDMA Hfupel| A 27.07°9]
water contact angle-s WEFH S TE (5 9(b)). F=¢t, 127 & v] 7 (atomic force
microscopy; AFM)S o] -§-3te] 11 A L& 743 2ok W pEGDMA HH}
29 WF A0 EezekE Aelah) A, F v FHo] 2AF AL Bl
F = AT (5 9(c)). 37119 batcholl A A2t ¥ pEGDMA g} atef] A ¢ 2}71=

1] 7 (atomic force microscopy; AFM)=S- o] &3}o] T 4 A= E 43 B kS v
Fo]l B d sk Ae FRISHAT (52 9(d)). BE3h, 4 VA E A2
batcholl A w43} 2 ¥ -2 Crystal violet ¥4 I} image] & =53 A4
3 el o= UM (52 9(e) B 52 9(h)). F+7HA o=, 203k 474
pEGDMA 81t 8 ¥ vl o Ao A 5 A S 7] A 3271 2 A 2Fshar M) LAY A
2 1] X 2} WST-1 assay & &3l &0 5= A AT} (

O

©
g
2
N
2
&H—f
u )
mlo
o
kr
2
o
SE,

X2 9(h)).
AA ¢ 5 FT-IRS ©] &3 Zet=n} Ao ©& pEGDMA w9t ¥ ¥ ¢ 318}

A EA] %—

g}
T
Q
U
:t>
JE
=)
©
K
o,
it}
:l:‘
OS
i
>
=
2 i
ALY
[N
o
A
_Nd
A
o
(i
A
a2
Jim
oX,
=
Wi
24
©
N
N

o 74% Aetlor= E‘rix—i S0l ol 7} l=A] Felstaral AE -8 4
& 5} 91 T}, Fourier-transform infrared spectrodcopy (FT-IR)< ©| 23l =¥ 9] 3}5}
A B8 F413 A3 EGDMA @A) ol v 8] 534 (pEGDMA) 34 Al vinyl
peak (C=C, 1650-1620 cm ")°] A4 3= A& 8313 1 (2 10(a)), = &F&1E
A&l 7= W= pEGDMA BH 2 9] 31814 A dle) & A3y gl As
gl 4= A AT (= 10(b)).

A A9 6. XPSE ©] &3 Z et =l X 2o uhE pEGDMA dHet 9 9] 51314

EXN A=

X-ray photoelectron spectroscopy (XPS)E ©]-&2l pEGDMA B}9} 7 & 5 vl oF
Ao Eefzvl e A 5 ;e 5184 54 WA g A, Sk 2y

i)

Al R S] AR QA7F F7RehE W v 97k Zashs Ao el Bl %
ehze} elo] of ) hol R A A5l ol Frbshz A S HAE 4 Uik

% 11(a) WA X 11(c)). &=3F Cls9] 18l % 27 (deconvoluted high resolution
scan)= B ol A 5 ¥hA A} 3k AJH(-C'Hs-, -C-C'Hy )0l &aL AhA e zteke] 2
#H-C'(CH;)-CO-0-, -CH,-C'H-O-, -0-C'=0)°] Z-7hel A3t&E geled &= gIleh

= 11(d) WA % 11(D).
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=
pis
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AT (= 12(d) 2 &= 12(e)). A O

A

21 Ajo]

34 AR T (= 13(b) WA = 13(d)).

3 Bk (5 13(a)). ©]

A
=

=
3]

15

=
T

|

29
dla}
-

A 5.9}
3}o
— 1
3}o
<

1

ke
A%

T

1=
A

3}

R
il

Aol & Z71AEE W<
[€)

T

o] 7}

}

A
-

=7

A5l T pPEGDMA
ol F4 H

Ay
s ol

A Ao 7. § A sl ¥ pEGDMA uteto] 8l g v ok HAlod A e & E7] A Hf
i} & Al (Bare), 1% 7HE 2] A o]

DA 8. 4 519 pEGDMA ¥eto] ' | v o HA|AA & S| A F | &

7|t R FEE AR &2l

Apol ol abol 7k AAA R, o A ] 7} H A @S v o AT EG

olz9| F=UY7} e}
# 4 3}¥ pEGDMA Hito] =

(5 12(b) 2 5 12(c)). T3+, A

Crystal violet (CV) §

¥k, ob A2l 7} 54

= 7] Al

o
T
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°|

[262]
[264]
[265]

)

e}

]

=
pis

o] 2

dla}
I |

13()). %714 2 2, pEGDMA

-
U

A0 (52 13(h) R

AA
H 9] endotoxin®]

10 (5 13(e) WA 12 13(g)). 34 ©]
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B
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[266]

[267]

[268]

[269]

[270]

[271]

gelsto] AL E EASHA vl ke = A& SR T (&= 14(). A =2,
RAW 264.7 macrophage M 3E7} pEGDMA Eeto] 8 nl o ZA] 9] 35 H of A
DA Atel E7FIE WH sk 4] 548131 & W TCPS9 FAFakAl w2 =4 ¢!
& SISt} (5 14(b)). whekA], pEGDMA HFto] ¥ & o H A= vl E
A a8 hAD = o A SV A v el AeHe Al m e sttt

A A4 9. H A slE pEGDMA Breto] SR aj & A A
¥ FHAH EA 4

Z 2 5} pEGDMA Hteo] ' v f Aol A & S 7 A EE v ke Al vt
Eod A" ik Ao A wjFkS Ao 7R ol A H
Apol 71 d=#] 3 B 9k}, RNA-seq@} Mass spectrometry 7| %g ©] -8
A ep A FA S RS ) HALA oF G A el A g
A7 19 = AE FEl 2 4 3 pEGDMA HHHo] 518

>

At _lE
2

(o]

2,
¥,
=z
o2
£
o
N
N
B

Eepdol e e mjk Al Mg G E1A L] 5ol FARE A& 29l
A AT (= 15@) WA 3= 15(c)). BRE obu 2t G EVIA E S0l 4 nhA] f-H

A RS GPCR WAL A MLATAY 1A IA R 5 AT 2,
ﬂﬂ%dﬂﬂmﬂﬂxwhk & AZ3AH (2 15d), % 15
F 744 1mw%ﬂﬁfﬂ+%%ﬂm£%ﬂa@ﬂ%ﬁnq 2

ojN
P‘L
3%

5
o By
o mE b oo —
p—
2
.

qPCRffi ﬂ A3}, vhA F AR & ol 2ol 7} ¢li= A2 S
o (&= 15(e))

A A9 10. H A 31 ¥ pEGDMA vreto] FE v oF Z Al ol A] vl oF3E Q17 vl o}
Z7AE S FA S7ATY §HAAE EA 24

¥ 7140 W82 Bel5ty] A1) 4 5hel pEGDMA vhko] :E el vl A
ANA QIR ok E 7| ASE F ol A F71AEE W Fste] Wl ebg g R A4
W AL A SIS, 1 3k, 2 43k pEGDMA Hhvtel 2 e vk A
RENENEREEE RSP ELE ERE RS RE e
N5A O (% 16(), NG F F71AZ o vhE el A mE ] A A W
£ g F /1A Z Sk vhRTEA 2 100%9] AEES Holi A2 Bl g = it}

@)
=
o

i

52 16(b) ® 5 16(c)). W of et A SV M E vbA {2 A S P
3 &Aet A} o] Y passageoll A vFA f- - 2] @& o) 2ol 7t ¢l A S &2l
SFATE (5= 16(d)).

A4 11. H A 3t E pEGDMA vt S8 9 ER AL ZHO|EE o[ {3 A =
ZIA 2 A AxE #3515 Jhd

Y F7| AL $3lse B8] A5 A4 5he pEGDMATF 2 H ¥l E 92
Holo|=o) 4 F7]-oA) AW MG ol g3l § F/ AL H P AL

>,
A

FIAA AT (2 17(a). EVNAD ZH o] EQ At nl F7] 5o w5
WIS st W, g 27N AR R alE oy

of e} B H (villus)2F F-AFS T-27F A E 3= A gt o, v}

Wl B o] ¥5pAI A 49 A o) v e B oke

3
N
>

M ag

Ol

Rufi)

L
Wi

2
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o7 fle& AT 4 AT (= 17(b)). vHA w A, A PG A K =
z2led A xS A A3 Ax) vpA §AR 2 ulA o] uhgl ko] nfE g A 1E W
Edad Z ol Eo A I3t F S W of vl alsto] 2lo] 7F gle2 gl = 3l

AT (£ 17(0) R 5 17(d). A Ho 2 B3hel g 4w A X0 754 e A%

[272]

[273]

[274]

[275]

A3l E 3] A 3 3] A SH(transepithelial electric resistance, TEER)-S- = 3] H.Qk2

1| 290 ohm x cm® A & £h-& e M#Uﬂ nfEg Aol FElE Efd Fd o

Eofl A F3AF & w9} 2kl 7F §lo-& Sl = AT (5 17(e)). WhekA], #
|

2 3} 9 pEGDMA B12to] m el | ok A= rlEg A 28 S A st 5= glow
A 27| M E 2] v ok B oolu) g} A AFT] A E 2 o] B3lol| X3l 4] ol ol

At

AA o 12. 2 3l pEGDMA dtuto] IHE EWL A ZHO|EE o] &3 2
ol ET AT e F S| AXY FAIAE F3E R

L 7]%Q HEA = Fdstr] Hlel & 23l pEGDMAZE AR H Edl 24 &
d ol Eo| A F7]-N A AW (Air-Liquid Interface) Wl FH S o] &3Fo] <17k vfjol&

x}z\kq/q T2 BIAACH EA A Zy ol E Q] A

of =FAIA HIE FEshd e o, AR ol A E 7 & %
¥ 2 sk o] § E(villus)oF AR 27 A H =
29 E @ go) A BB 71 4 3] A E 9} )
o7} Y& FAT (% 18w). T, vH]
£AYA LA E AT kA FAA R

8l A 72 )5}

N
gi

1
iz
o 2 R

P =

£

f
4
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>
m
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A37] 918l 3] Al X 3] 4] 8 (transepithelial
electric resistance, TEER)S = A &l & A3}, 125 ohm x em® A %= £k YEFH Sl o
W, atEg o] ¥ H ERAY FH ol Bl A A S vl &F ZFol 7t 3l
gl 4= AAT (= 18(d)).

A A9 13. 4 31 ¥ pEGDMA dteto] I8 uj G A A vl g B ES7[A X
ol st A & e | o4 2 AFF g9l

pEGDMA 9}ito] ' ¥ i F A Aol A mf &F & & S VTAIE (5 19(b)) 2] wh-9-2=
U o] A I Azg-E A5 Yol EDTA -5 4 Ay S/ W agnpg-~
= 1|5 ) o] 2 A 2 fibring | ©1 38} fibrin ©

= ng 127 2
o] 4] - (pEGDMA-ISC)& 4 9% wlol) o] 28l AT (% 19(). A A 624
A A S Eal ) 4k AT 4 E4 AR E Felela oA e W alE
), 012 149 F 4 FV| AT o Aol A 27 £ iz W o] §leS Tl

ST (5 19(0) 2 & 19(d)). o1l 4 d A4
2] 5 fibrin ]2} B] 8], pPEGDMA Y} 5718 9] o)
2] gk 21 Crypt depth®} B4 (2ol 2o
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Mucin®] +#H| 7} kgt 218 Glatlth (5 19(e) B 5 19(f)). H=gh, o] 2 k<= n}
Sl # &l -2 2FQ1517] 9 3l longitudinal section®] 2= %] 814 1 AY
& T3 81, Fibrin o] 2} w-el] vl 3l 7 Z 7] 4| 3% o] 2] 5h 9 o] Fo] 2 H o) A o] 2]
L AT o] H A =S A ST (5 19(e)). human-5-©] 4 A (hECAD)E &
g ool A & V| METL AR A W f1Aste] AR E A& BAFU

U (5 19(2)).

g

g, pEGDMA 91 ' vl A Al el A A A S V1A E (5 2000))7F 9 F
A A% B A = o] 2 o] 7 gkA] BHlsly] fl8le] DSS %t W
A5 20330 A e £ Bdlel] A48 A3} FAFA fibring
ol A A= A eslar, AP BN L HAHE B8, tgd e mdH o] vehiE vk

x]
o] W=, crypt depth’= -] 4 o 2 F7hel= A o]
20(e)). AB-PAS &g &3l 741 8] 5% fibrin ©] 2] a0l H|3
218}t (5 20(d)). Human-5-°] 4 8F3|(hECAD)S 538f o] Fo] 4 H & Z7] A
E7H AR W AR E o F2E o] Fa & AS3EA T (& 20(D).
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[ 1]

[7d - 2]

Z o
T A
(DICVD &4 & &8l Ald A i 2 3k Mg 7= Al

Sz Al 3

HIER &) 21 A, BMP & Al A, R =84

= WS A E Y g SV A 2 S 22k v et
=71 A ek .

A1l 1o1A,ICVD &4 & &8l Alzd A vhe

2 pDMAEMA (poly(2-(Dimethylamino)ethyl methacrylate)),
pDMAPMA(poly(Dimethylaminopropyl methacrylamide)),
pDEAEMA(poly(2-(Diethylamino)ethyl methacrylate)), p TBAEMA(poly(2-
tert-Butylaminoethyl methacrylate)), pPDMAEA(poly(2-(Dimethylamino)ethyl
acrylate)), pPGMA(poly(Glycidyl methacrylate)), p(GMA-co-DMAEMA)
(poly(Glycidyl methacrylate-co-(2-(dimethylamino)ethyl methacrylate))),
p(GMA-co-DMAPMA )(poly(Glycidyl methacrylate-co-dimethylaminopropyl
methacrylamide)), p(GMA-co-DEAEMA )(poly(Glycidyl methacrylate-
co-(diethylamino)ethyl methacrylate))), p(GMA-co-TBAEMA )(poly
(Glycidyl methacrylate-co-(2-tert-butylaminoethyl methacrylate))), p(GMA-
co-DMAEA)(poly(Glycidyl methacrylate-co-(2-(dimethylamino)ethyl
acrylate))), pPEGDMA (poly(Ethylene glycol dimethacrylate)), p(EGDMA-co-
DMAEMA)(poly(Ethylene glycol dimethacrylate-co-(2-(dimethylamino)ethyl
methacrylate))), p(EGDMA-co-DMAPMA )(poly(Ethylene glycol
dimethacrylate-co-dimethylaminopropyl methacrylamide)), p(EGDMA-
co-DEAEMA)(poly(Ethylene glycol dimethacrylate-co-(diethylami

no)ethyl methacrylate))), p(EGDMA-co-TBAEMA )(poly(Ethylene glycol
dimethacrylate-co-(2-tert-butylaminoethyl methacrylate))), p(EGDMA-co-
DMAEA)(poly(Ethylene glycol dimethacrylate-co-(2-(dimethylamino)ethyl
acrylate))), pVBC(poly(Vinyl benzyl chloride)), p(VBC-co-DMAEMA)
(poly(Vinyl benzyl chloride-co-(2-(dimethylamino)ethyl methacrylate))),
p(VBC-co-DMAPMA )(poly(Vinyl benzyl chloride-co-dimethylaminopropyl
methacrylamide)), p(VBC-co-DEAEMA )(poly(Vinyl benzyl chloride-co-
(diethylamino)ethyl methacrylate))), p(VBC-co-TBAEMA )(poly(Vinyl
benzyl chloride-co-(2-tert-butylaminoethyl methacrylate))), p(VBC-
co-DMAEA)(poly(Vinyl benzyl chloride-co-(2-(dimethylamino)ethyl
acrylate))), pPCHMA(poly(Cyclohexyl methacrylate)), pV4D4(poly(2,4,6,8-
Tetramethyl-2,4,6,8-tetravinylcyclotetra siloxane)) 2 pBMA(poly(Benzyl
methacrylate)) & o] L= 3} 2 o] Fo] X AN, A S 7| M 3E 2] i ¢ Wi,
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[ 3] A23kell Aol A, iICVD T4 & T8l Al aLd=} ‘ﬂ“%*
2 pEGDMA(poly(Ethylene glycol dimethacrylate)) 5=
pCHMA (poly(Cyclohexyl methacrylate)) 21, & & 7] 4 155 S

%473 4] A1kl oI A, ICVD T8-& Fall AlH i e Bl o gk =
Zko] 10~45° HE A, & SV M E 2 | v,

77~ 5] A1ael 9Jo A, 471 vl ek 7132 10 A 20 W Sloll A 5 W #] 20% 5<F
Zetzn A5 Bl Az A, SV E] vk .

[ -3 6] Al 18tel] 9loj A, Wt A& A =2 84 3FA] = Watl, Wnt2, Wnt2b,

Wnt3, Wnt3a, Wnt4, Wnt5a, Wnt5b, Wnt6, Wnt7a, Wnt7b, Wnt8a, Wnt8b,
Wnt9a, Wnt9b, Wnt10a, Wnt10b, Wntll = Wntl6E o] Fo] % 0 &2 F ]
ABE = o= syl A 71 A 2o m & .

%473 7] A1l ol wnt 2222 R-AFEW |, R-AFEH 2, R-2
=R-AEY 401 x} =7 ] ]D-‘g] uﬂok H]—HJ

[%d -3} 8] A1kl o] A, TGF-HEF & Al A = A83-01, SB-431542, SB-505124,
SB-525334, SD-208, LY-36494 2 SIN-2511% o] Fo]zl 7o 2 R A ¢
H = o] = sl A ST A ] vl F WY,

773 9] A1kl oA, BMP & Al Al = %71 (Noggin), Dorsomorphin, DMH1, %=
LDN-193189¢1, & & 7] Al 32 o] nlj oF Wy,

(78 10] A1k Qo A, 584 Elo] 2 Al 7| olA 2] 7k = AFw] A A ol
(EGF), 94 X*% € XL"1?4-‘?EUP(TGF-%U}), 718 Aol Al X 437 Q1A

Z

rlﬂ

=3

-

€ O1?<}(HGF> = Z% Uﬂ ¥4 JIAHKGR & o] o1 o 2 4-H 41 H
L R Rt R S B i s = i ) S e

78111 Argel] Lol A, A7) vl < vl 2] = p38 71 vtol Al & A A, Prostaglandin E2,
N-acetylcysteine, Gastrin, B27 2 Nicotinamide 2 ©] 5o 2 7 2. 2 -5 A
B 5] = o] = skt o] o] F7HA QI A RS vl 2EstE Al SVIAE
of njj & v,

43 12]  Al1gtel] oJ A, 7] vl &k w2 = w4 Z7] ROCK & Al #ll, Notch 24 A
TE=olE BFE Y X35t AR, A S 7| A o] vl & v,

=]

(47 13]  (DICVD &78< &l Alxd LA s ¥dst= WS 7 a3 Aw

sk v,
(2) 271 v ok 7] 3kl Wat /\]E A A= 24 ghA, Wit 2H-8-& 4, TGF-
HEL & A A, BMP & Al A|, 2 =8 A Efo] =41 7 =

TR E Y3 G SVIAEE 22 v el vl 2

3) 471 Q) BAE B3 MSE A VA EE, Z7] mlE 7] Tl Wat

2822, p38 7| vfolA A A, =-&A Elo] 241 7| volA] g 1EE,
al

Prostaglandin E2 2 Nicotinamide & ¥ &3} &8} v % & ¥
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2

A7) B & Eaka

i
rir

Al (Air-Liquid Interface) W %3 S =3
AFsi) A 2 o] Az v,

[ 14]  A13Fel 9dolA],iCVD B398 B3l AlE A} vy
2 pDMAEMA (poly(2-(Dimethylamino)ethyl methacrylate)),
pDMAPMA(poly(Dimethylaminopropyl methacrylamide)),
pDEAEMA(poly(2-(Diethylamino)ethyl methacrylate)), p TBAEMA(poly(2-
tert-Butylaminoethyl methacrylate)), pPDMAEA(poly(2-(Dimethylamino)ethyl
acrylate)), pPGMA(poly(Glycidyl methacrylate)), p(GMA-co-DMAEMA)
(poly(Glycidyl methacrylate-co-(2-(dimethylamino)ethyl methacrylate))),
p(GMA-co-DMAPMA )(poly(Glycidyl methacrylate-co-dimethylaminopropyl
methacrylamide)), p(GMA-co-DEAEMA )(poly(Glycidyl methacrylate-
co-(diethylamino)ethyl methacrylate))), p(GMA-co-TBAEMA )(pol
y(Glycidyl methacrylate-co-(2-tert-butylaminoethyl methacrylate))), p(GMA-
co-DMAEA)(poly(Glycidyl methacrylate-co-(2-(dimethylamino)ethyl
acrylate))), pPEGDMA (poly(Ethylene glycol dimethacrylate)), p(EGDMA-co-
DMAEMA)(poly(Ethylene glycol dimethacrylate-co-(2-(dimethylamino)ethyl
methacrylate))), p(EGDMA-co-DMAPMA )(poly(Ethylene glycol
dimethacrylate-co-dimethylaminopropyl methacrylamide)), p(EGDMA-
co-DEAEMA)(poly(Ethylene glycol dimethacrylate-co-(diethylam
ino)ethyl methacrylate))), p(EGDMA-co-TBAEMA )(poly(Ethylene glycol
dimethacrylate-co-(2-tert-butylaminoethyl methacrylate))), p(EGDMA-co-
DMAEA)(poly(Ethylene glycol dimethacrylate-co-(2-(dimethylamino)ethyl
acrylate))), pVBC(poly(Vinyl benzyl chloride)), p(VBC-co-DMAEMA)
(poly(Vinyl benzyl chloride-co-(2-(dimethylamino)ethyl methacrylate))),
p(VBC-co-DMAPMA )(poly(Vinyl benzyl chloride-co-dimethylaminopropyl
methacrylamide)), p(VBC-co-DEAEMA )(poly(Vinyl benzyl chloride-co-
(diethylamino)ethyl methacrylate))), p(VBC-co-TBAEMA )(poly(Vinyl
benzyl chloride-co-(2-tert-butylaminoethyl methacrylate))), p(VBC-
co-DMAEA)(poly(Vinyl benzyl chloride-co-(2-(dimethylamino)ethyl
acrylate))), pPCHMA (poly(Cyclohexyl rnethacrylate)) pV4D4(poly(2,4,6,8-
Tetramethyl-2,4,6,8-tetravinylcyclotetra siloxane)) 2 pBMA(poly(Benzyl
methacrylate)) & o] L= S} 2 o] Fo] X A, A A M 3E o] A2 W,

[7d-7-8} 15] ﬂm%dMﬁHmeﬁ@%%ﬂﬂZHLTAW
1+ pEGDMA(poly(Ethylene glycol dimethacrylate)) 5
pCHMA((poly(Cyclohexyl methacrylate))?1, 7 31 A _L/] A 2 WF

gT& 16]  AN13F el 1AM, iICVD &4 & &8l Alxd J—IX} RS =
Z:7ko] 10~45° ML, A Ay Al 2o Az
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78171 A13el] oA, A7) mlF 7132 10 HA] 20 W soll A 5 W #] 20% &
o]- —Lg].xn};q;qa E"H ;q]zg] 740] ;<]—/\]-J,]/q /];q]z H]—HJ

[+ 18] Al13&el JofA, A7l (2) dAI e Wnt 2l & A A =2 24 3 A = Watl,
Wnt2, Wnt2b, Wnt3, Wnt3a, Wnt4, Wnt5a, Wnt5b, Wnt6, Wnt7a, Wnt7b,
Wnt8a, Wnt8b, Wnt9a, Wnt9b, Wnt10a, Wnt10b, Wnt11 & Wntl6E o] F0]
2l o B HE] MEE = o= shuel, A Ao Al o] Al .

(7973 19] A138e)] oA, Wnt ZFEEH LS R-A2FH |, R-AFH 2 R-2FW 3
=R-AEY 40] x} /\]—J,]/q /] ;q]z mm

[+ 20] A3l sl A, 471 (2) @Al 2] TGF-HIEF & A Al = A83-01, SB-431542,
SB-505124, SB-525334, SD-208, LY-36494 ! SIN-2511% o] Fo] X o &
HE Aely] = 0114 3}1/}0 z}/\kq/q O] A&

(48211 A3l Ao, 27 (2) EAI2] BMP & A A = ‘—7](Nogg1n)
Dorsomorphin, DMH1, B LDN-193189¢1, 2 431 M| 3£ o] A 2

(78221 Al133Fe] 9lo] A, p38 FItolA] & A A= $B202190, SB203580,
SB239063, SB706504, BIR796, 1X401, EO1428, RWJ67657, SCIO469,
VX745, TAK715, ML3403, DBM 1285, == PH797804 % o] Fo] X 0. &
B A e = o] = sl A AT A3 9 A& .

(3773 23] A3l oA, 78 ero] 241 7] vtol A g1 gy A4 QIR
(EGF), 32 3 A4 A - L IHTGF-&3}), 718 A frob Ml 32 A4 1A}
(bFGF), -2 ¥ 2174 < %k Q1 AHBDNF), 774l 2 I(NRG1), {HA E A
4 IZHHGF) 2 A A A4 IAHKGF) & o] Fo1 %] - 0 2 B A

B3 o] shtel, 4 4w A E e Al .

78 24]  A13&el oA, 7] (2) @A) 1] <F 1] A = Prostaglandin E2, N-
acetylcysteine, Gastrin, B27 2 Nicotinamide 2 ©] Fo] %l - 0. 2 H-§ A€
B3 of - g} o 4he] 37h4Q1 AR v Eaas 2191, 4 A A%

;(ﬂl tﬂ—lﬂq
A AN S104A, 7] @) 9ol W% A1 Wk 571 ROCK S,
Notch @4 A L= ol & B5F5 t] £88h= AR, A I A E o] Az

H
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[5=3]
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Bare water
62.34°

68.54°

EGDMA plasma treated
27.07°

HHEX (7 R91X) ISAKR

15/54

Average Angle : 63.79
Left Angle : 63.84
Right Angle : 63.74
Drop Volume[ul] : 6.79
Rec. DateTime : 2022-05-
20 12:46:42.795
Rec. Positionfmm] : (0,0)
Rec. Temperature[C] : 20.0
Syringe Temp,[C] : 20.0
Rec. Tilt[degree] : O

Average Angle : 68.54
Left Angle : 68.55
Right Angle : 68.52
Drop Volume[ul] : 6.90
Rec. DateTime : 2022-05-
20 12:41:23.971
Rec. Position[mm] : (0,0)
Rec. Temperature[C] : 20.0
Syringe Temp,[C] : 20.0
Rec. Tilt[degree] : O

Average Angle : 27.07
Left Angle : 26.07
Right Angle : 28.06
Drop Volume[ul] : 5.90
Rec. DateTime : 2022-05-
20 12:43:47.919
Rec. Positionfmm] : (0,0)

Rec. Temperature[C] : 20.0

Syringe Temp,[C] : 20.0
Rec. Tilt[degree] : 0

PCT/KR2023/019174



WO 2024/112170 PCT/KR2023/019174
16/54

+25nm
-25nm
Rg:0.771 nm Rq:0.574 nm
[529d]
pEGDMA#T | pEGDMAHRZ | pEGDMAHES

+5 nm

~Znm

pEGDMAR2




WO 2024/112170

pEGDMA Matrigel

pEGDMA
2 year

17/54

PCT/KR2023/019174



WO 2024/112170 PCT/KR2023/019174
18/54

[59h]
140 -
)
(@)
c
O
o
| -
o)
(75}
¥eo!
<
G
o
R
Matrigel pEGDMA pEGDMA
2 year
[510a]
>
L
Q
O
C
S
£ A
7
-
®
= A

4000 3500 3000 2500 2000 1500 1000 500

Wavenumber (cm™)



WO 2024/112170 PCT/KR2023/019174
19/54

[ 10b]
—— pEGDMA
— pEGDMA plasma treated
S
@
O
C
©
=
&
»
C
©
S
— A
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm™)
= 11a]
PEGDMA

GE+05 -
5E+05 4

£ 4g+05- ~O1s

g 2 Cis

5 +{3F

<

O 2e+054
1E+05
OE+00

1200 1000 800 800 400 200 O
Binding energy {eV)



WO 2024/112170 PCT/KR2023/019174
20/54

[%11b]
pEGDMA plasma treated
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Counts / s
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1E+05

OFE+00
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%1lc]

Atomic pEGDMA  pEGDMA

(%) plasma treated

Carbon 72.11 67.69

Oxygen 27.89 31.98

Nitrogen 0 0.33

[5=11d]

PEGDMA

FE +04d w

GE (34 o

HE+04

SE+04 4

S04

Counts /s

ZE+04 o

1E 44 J

25,”;;i“;L: LM

292 290 288 286 284 282  DEQ
Binding energy (eV}

DE+0U




WO 2024/112170 PCT/KR2023/019174
21/54
X1lle]
pEGDMA plasma treated
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[5=11f]

Theoretical pEGDMA pEGDMA
plasma
treated

Binding Area Binding Area Binding Area

energy (eV) (%)  energy (%) energy (%)

(eV) (eV)
1.-C*H,, -C-C*H,- 285.0 40.0 2847 401 2847 327
C-
2. -C*{CH;)-CO-0O- 285.7 20.0 2854 201 2854 209
3.-CH,-C*H-O-  286.6 20.0 286.7 20.1 286.7 254
4. -0-C*=0 288.9 20.0 288.7 19.8 2887 211
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