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5-FU 5-fluorouracil

5'-DFUR 5'-deoxy-5-fluorouridine

ABC ATP-binding cassette

ALPI alkaline phosphatase, intestinal
BCRP breast cancer resistance protein
BSA bovine serum albumin

CATI1 calcium transport protein 1

CD cluster of differentiation

CDX2 caudal type homeobox 2

CES carboxylesterase

CNT concentrative nucleoside transporter
CYP cytochrome P450

DAPI 4',6-diamidino-2-phenylindole
DCLK1 doublecortin-like kinase 1

EAAC excitatory amino acid carrier

EdU 5-ethynyl-2'-deoxyuridine

ENT equilibrative nucleoside transporter
ER efflux ratio

FABP2 fatty acid-binding protein 2

FAT fatty acid translocase

FBS fetal bovine serum

FFAR free fatty acid receptor

GATA4 GATA binding protein 4

GBA glucosylceramidase beta

GLUT glucose transporter

GP2 glycoprotein 2

GPR G protein-coupled receptors

HBSS Hanks’ balanced salt solution
HCAR2 hydroxycarboxylic acid receptor 2
HEPES 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid




human induced pluripotent stem cell-derived small intestinal

MSIECs epithelial cells

IFNy interferon gamma

IL-8 interleukin-8

iPS induced pluripotent stem

ISX intestine specific homeobox

LCT lactase

LDH lactate dehydrogenase

LPS lipopolysaccharide

LYZ lysozyme

M cells microfold cells

MDRI1 multidrug resistance 1

MES 2-(N-morpholino) ethanesulfonic acid
MGAM maltase-glucoamylase

MUC2 mucin 2

MRP multidrug resistance-associated protein
NPCIL1 Niemann-Pick C1 Like 1

OATP organic anion transporting polypeptide
OCT1 organic cation transporter 1

OST organic solute transporter
Pam3CSK4 Pam3CysSerLys4

Papp apparent permeability coefficient
PBS phosphate buffered saline

PEPTI1 peptide transporter 1

P-gp P-glycoprotein

PXR pregnane X receptor

REG4 regenerating family member 4

RIF rifampicin

RT-PCR reverse transcription-polymerase chain reaction
SCFAs short-chain fatty acids

SGLT1 sodium-glucose cotransporter 1

SI sucrase -isomaltase




SLC solute carrier
SULT sulfotransferase
TEER transepithelial electrical resistance
TLRs toll-like receptors
TNFa tumor necrosis factor alfa
TREH trehalase
transient receptor potential cation channel subfamily V
TRPV6
member 6
UGT UDP-glucuronosyltransferase
ultraperformance liquid chromatography—tandem mass
UPLC-MS/MS
spectrometry
VD3 la,25-dihydroxyvitamin D3
VDR vitamin D receptor
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F—E Frim
INIGEL F B DRI S O 2 1 S LR E TH Y A T T A T &
U7 4 & FPT 5 ECEBERERZRIZL TS P, Eo, ADNHEEICHME &

NN

Stz VIR LTS BRI Z A L, B2 MEEM OB L ToT W,
HIEOEREG & b S D Y, S5, /NBITIREFAN R AEm S H Y | HER
NG 2 (CAE T Dt RO Z — 7y FE L THIERSNTND Y,
RS R OMREFRCTE, 0 &\ o T /NG O AR 70T 2 BRAE L. AL, &b,

BN IC BT A FE 2 HEET 2 720121, & MGOBERE A FREL L 72 31 £

AS

TIVORRRENLETH 5,

FEEIRRBRIZ B VT, B M TORINSR#EZED AN FTT A F )T
@ HTRT D700, EBREBBILSFIHENTWD, Lol RS N7
VAR—H = TIFFEED B D 7D | BRRI e THMEREIX R+ CTh B 07, Fiz,
B EHEOBLE S BIMOFAZRS T2 L 3RO LN TR Y | BRI
EORBENIYIFRFSN TS, b MERD AHKRD Caco-2 Mk, /INEZBFET
H12D in vitro BT VL LTRSS TS 8B, —J5 (REiEE. 7
VAR—L =R R T B OB NNZ— e NER/ M E R DT, £
OFRMEZRER TH Y 10 MR ARBUC KA HERROIE S S&E 3, 5
(ZZDIGAZGT T D T, SRR S 7o v MIRIBE LRSI, SR
EMEZ AT Y, I 612, AR TR CRAEME LTEONTEE MNEERA T A
A % 72 Ussing chamber 1, b FOBERNOTFHIET LV E L THHATHD
2L LRNG, Zb 0 MR AFEHH AR TEY , Ik
TREOBEMESST L TAVEAEDOIEL XN H D720, 0K LFBLR < FH
WZHWDDIZITENH 5, i T, & NGEZRE O 08E L7258 e 2
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W5 223 L, lBEANT A RIFWNERREA S ST Y ., TERl~D T
JREAPNHETH L Z L0, B MBEREOATFHEELGRONTND Z Lk,
JRADRENTH D,

% Z T, e b iPS Al kS FEGHAE (human induced pluripotent stem
cell-derived small intestinal epithelial cells, hiSIECs) 7%, {EH &4 TV %, hiSIECs
. B vFy—A % — K ETe MEE EEHRO S — & LT 7
BEZ 7k L. cytochrome P4503A4 (CYP3A4) ZDIEMHEERSC T v AR —H
—% b MNGE LS FSEICEBLLTEBY, v MNGOMEEZ KR 5 H %
IR L UCHFE R L CE TV D 23D, ZHUE TIZ hiSIECs DIEMERE
HIRFEIZ DWW TIEZ < DIFER HE STV DA, E 6 I3/ MO — 5 OEe
Al L TV I E 2V, hiSIECs 1, FEWERRIZINA T, wEL OHRER &
NGB DRk 2 R FEICRIA CTE DR T U Uy LB TWD R, DI
ATREPEIT A0 STV 2R WO BRBUR TH 5, ARBFFETIE, FEBhie, Hik
J OMafg 8L B hiSIECs Db MMGET /L E LTOHFMAMHEIZHOWTHS
MZTHZ e HME LT,

BT . ABFZECHI T % hiSIECs (2T, AR B E L LTl L RzH
fa o L&Y THERE 231 L7z, F 72, /MO T E AR T b 2 BN
HEREIZ OV T, SEREIEE S & b5 o AR —Z —Z1EH LT LTz, 2 2T
B % CIX, hiSIECs OFE ERAE L L CORMECHY B RE 2 ARERE 2 310 L
RN TERT D,

THILE B, BRIRERBR I Tt Dt TRk NTE <AL S EI
ERTH 2 Z EnMLILTN S 239, MlafEEMEOHUBEMEEEERS, v B2 L
—VIEANC L > TH L D EEE #EIC DV T, hiSIECs 2 AWV TRl ¢& 2 7

BEt L7z, &2 T, % =% TI%, hiSIECs DIELEBmIEMEET L E LTOH M
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Pea VR ORI 2 2 FEOIEY A4 & L CTRGEE L7 RICOWCad 5.
NI REFNC L BEEREETH Y, IBE RSB # IR
HEEEEMERMOEN & LTHER STV D Y, &MCIlBNHIEN & NGB K
ET BT OERAMT 2 BfiET 57200 —)L & LT, hiSIECs it F FlfEME
ERRGE L7z, & Z°C, HIUFETIX, hiSIECs OFE BT R L LT, ki
ERIIELUS, RO IARIEFEC SV TR L7,

11



F_E hiSIECs DERRME & RYBERRIZEE§ 5 Retk
2.1 S

ML, IR ORI MG 2 O HbsE TH Y A F T XA T
U7 4 &2 THlT 5 ECEEREHEZRZL TS P, 207, FOKORRE

1}

IZRW T /MBIZR T 2RI R 2 it i 5 Z LIFEETH L, L7edi»> T,
INBHETFUMTHDOFMET L E LT, KRB 7=, Caco-2 fllfim 13
KO MGE D DRI E AL IR OS0REE 20222 T, hiSIECs*3*DiZD
WT b IEBREEA ARG T O TE T D, LIeA > TRE T, AWFFET
AT 2 hiSIECS IZHOW T JGBE LRMO LS 2A L TnD Z L afd Lz b
T, EERE IR OMGED | MR L T AR =2 —ITEH LTHE
it L 7=,

HIZ, hiSIECs DFE FREGMIa S L S 2RI 572012, BE ERMmo~
— ) —FEOMIERE 2 B L7z, E72, B LM E T 2 EERFETH

BN THEREIZOWT . hiSIECs 2B I NLF ¥ —A % —  FIZTEEE L C

NS

FRRE L7z, INA T, MIRSE DS FRGE RGO~ — I —FEHUZ SOV T R
L7z,

% LT, hiSIECs O3B FAMERE 2 1AM L7z, SEMIREBIIER S 7 v AR
— X —|Z 2 T, hiSIECs 281} 5 mRNA 8% Caco-2 fllfa<ot Rk /NGO
FHLL AL & R Uz, Fio, /NBIZER T 5 EEAREDRBHERS b7 v AR —
% — L L., hiSIECs ({Z¥F % CYP3A4/5 KON P-gp DIEM:ZFHEE L7, & 51T,
NGB T DY AR O—>Th HRERFHE 27 M5 2 & AAHED,
FHEH|TH S rifampicin (RIF) K Y 10,25-dihydroxyvitamin D3 (VD3) % W C

FEE L 7=,
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2.2 EB5iE
221 MREORE

hiSIECs & L Tl & £ 7 A /L skt GROK) DOF-hiSIEC % V72, F-hiSIEC
%, b MPSHMEA S WIETE, IHE R Lo b S &Ic, B BRI
NEFEEIN D TROBP CTHERESNTEBY . 22 REEAEICES> T
FRERIRTE, 15895 2 & T LRI~ RN b E5E T S8, §HlF
M U7z, fERICHT 5 & MRRERERTIZ96Y = /L7 L — b (Corning, == —
I—7 M, KE) . £2013247 =B DNVF ¥ —A P — b (Merck Millipore,
<% Fa—t v VI, KE) %Matrigel GFR (Corning) T2—7 ¢ > 7 L7z, F-
hiSIEC % fi# L. Matrigel GFR C=2—7 ¢ > 7/ Lz 7 L — N £z L F ¥
—A Y — b LRI L, BUREBEICHE > TO-13 A ks L7z, 7o, ARBR
IZB1F D LotlL, b MPSHLD & AGE AR ~DIMSTL L 72 & Lot & /37,
Caco-2ffifidix, BEAS S —« =— « > — (#E) DOPOCA Caco-2% fi ffl L TH#E
fifi L7co MR, 240 = VB A NVF ¥ —A o — ML T 5200 B £
TS TEY . BRI EICE > TIRMT ORI TE LI A REE L,

2.2.2 Real-Time RT-PCR

Qiazol (Qiagen, Hilden, K- ’) & RNeasy Plus Minikit (Qiagen) % FHV T,
hiSIECs & T} Caco-2 > RNA ZfhiH L7z, ¢cDNA & kiE high-capacity RNA-
to-cDNAkits (Thermo Fisher Scientific, % F = —& v Vi, K[F) % . Real-Time
PCR D )i R4 #R 1 TagMan gene expression master mix (Thermo Fisher Scientific)
% . I ZIX ViiA 7 Real-Time PCR System  (Applied Biosystems, 7 U 7 /L =7
M KED 2R L, Ba S ICEV T 272, PCR 7T A ~—(d, Table 11Z

RLTEBDOZERAWE, NEME 2 ha—/1 & LT 18S ribosomal RNA % F U Tl
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EL7, 22> hue—/L& LT, BioChain Institute (H U 74 /L =7 M, KE) X
DEEAL7- B M/ total RNA % AV N7z, JSE L 72 2Lot LA 1 hiSIECs 1T
DWW n=1,triplicate TR L. HEMENGEOLND Z L Z2ME L2 LT, AERW
72 1 RBROFER &Y,
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Table 1. TagMan Assays used in this study.

Gene name Assay ID Gene name Assay ID

18S Hs03003631 gl LYZ Hs00426232 ml
ABCAI Hs01059137 ml MGAM Hs01090216 m]
ABCBI1 Hs00184500 m] MUC2 Hs03005103 gl
ABCC1 Hs01561483_m1 NPCILI Hs00905233 ml
ABCC2 Hs00960489 m] REG4 Hs00230746 ml
ABCC3 Hs00978452_m1 SLC15A1 Hs00192639 ml
ABCG2 Hs01053790_m1 SLCIAI Hs00188172 ml
ABCGS5 Hs00223686_ml SLC22A1 Hs00427552 ml
ABCG8 Hs00223690_m1 SLC28A1 Hs00984391 ml
CD36 Hs00354519_m1 SLC28A2 Hs01035846 ml
CDX2 Hs01078080_m1 SLC29A1 Hs01085706 _m]
CES1 Hs00275607_m1 SLC29A2 Hs01546959 gl
CES2 Hs01077945_m1 SLC2A2 Hs01096908 m]
CYP2C19 Hs00426380 ml SLC2A5 Hs01086390 ml
CYP2C9 Hs02383631 sl SLC51A Hs00380895 ml
CYP3A4 Hs00604506 _m] SLC51B Hs01057182 ml
CYP3AS5 Hs02511768 sl SLC5A1 Hs01573793 ml
DCLK1 Hs00178027_ml1 SLCO2BI Hs01030343 ml
FABP2 Hs01573164_gl SULTI1BI Hs00234898 ml
GATA4 Hs00171403 m] TREH Hs00389383 ml
GATA6 Hs00232018 ml TRPV6 Hs00367960 m]1
GBA Hs00986836_gl UGTI1A1 Hs02511055 s1
GP2 Hs00426805_m1 UGT2B7 Hs00426592 ml
ISX Hs01368145 ml Villin 1 Hs01031739 ml
LCT Hs00158722 ml

15




223 SEEREA
TEE YD 7= 8, flifid % 4°CD methanol H CE &AL L 7=, Peiftk.

1% 7 “MiET7 /L7 2> (BSA), 22.5mg/mL 7' VU 327 0.1% Tween 20 % & 79 PBS
(CT=IRT 30 7 7y F 27 Lic, ROTHlldz Table 2 12— kFiik L
HAZ 4°CT A v Fa— b Llc, —KPURITLLTO X D ITAHIRL7Z : villin 1
1:200, mucin 2 (MUC2) 1 : 200, glycoprotein 2 (GP2) 1:600, #t\>T. Table
2R RPUAR & TR T 60 fE A v F aN— b L7z, £ D%, Ml & 4',6-
diamidino-2-phenylindole (DAPI) & #:(Z=RIET 5 0 A »F 2_X— bk L7z, il

DEIZIT, BZ-X (F—=2 A, KR) =FEH L,

Table 2. Antibodies used in this study.

Catalogue
Antibody Supplier Application
number
anti-villin 1 Abcam ab130751 IHC, FC
Thermo Fisher
anti-occludin 33-1500 [HC
Scientific
anti-MUC2 Abcam ab11197 [HC
anti-GP2 MBL D277-3 IHC
Rabbit IgG
Abcam ab172730 FC
Isotype Control
Goat anti-Rabbit IgG
Secondary Antibody, Abcam ab150077 IHC, FC
Alexa Fluor 488 conjugate
Goat anti-Mouse IgG
Secondary Antibody, Abcam ab175473 IHC
Alexa Fluor 568 conjugate

16



224 7u—H% A FAXA K —

6 7 = /L7 L — K THFE L 72 hiSIECs % |, TrypLE Select (Thermo Fisher Scientific)
£ L HIT37°CT 30 A »Fax—hL, ZL— 2 bHEEL, Live/Dead
Fixable Aqua (Thermo Fisher Scientific) Zfff] L CHMIEZY L, ZD%E 4%
paraformaldehyde FZ=IR T 15 3fEE L CHEE L7z, Mgk, 7e—%1 |
AU =Ry 77— 2%FBS &1 PBS) HITIRFE LTz, 2Dk, v HR=U%
WML7z7a—%A FA R =y 75— LA L7, Table 2 |- 3 —KHL
RARIML, WA CERIRIC T 1 R A o F 2 _X— h L7z, fW T, Table 2 (277
FTORPUR L b RERICPOS STz, &RIC, et S 7ol % Attune NxT Flow
Cytometer (Thermo Fisher Scientific) TZ43#T L. Table 2 (2777 rabbit IgG isotype
control & ONFEED “IRFULTYLta L 7ol & tilg§ 5 2 & T, BtEfao B4
R LT,

225 BFBEMETOBIE

BAINTF v —A P — N TH:E L7 hiSIECs %, 2.5% 7 VH LT AT E R
U UEEREIR CRilaz EE LTz, TOYV N ER Y ) —Ft ¥ — (HE)
(R L, T 2t LT,

22,6 & LEESES (TEER) fEHIE
hiSIECs O#% FRZESHEST (TEER) fEIX. Millicell ERS-2 (Merck Millipore) #
FWT, B HIASHETICHE L, JIEMEIX, BT ¥ —A ¥ — N OJRHEE

(0.33 cm?) 2SN TQ Xem? IZE8HL L 7=,

17



2.2.7 CYP3A4/5 IEHEDHIE
hiSIECs % . 5uM @ midazolam (& =+ 7 A /L ARG SH. KR 28
#¢ F-hiSIEC Assay Medium (& £ 7 1 /L ARRAESHE) & & $1237°C T2 Wil A
Fa_X— kL7, fREPEYIL, ultraperformance liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS) % W TxE& L 7=, Pierce BCA Protein Assay Kit
(Thermo Fisher Scientific) Z W CHilaDk s "7 BE&ZEL, ¥ /7 E

M0 OIEEEEH LT,

2.2.8 CYP3A4 FHEHR

hiSIECs (2351 % CYP3A4 mRNA FBL & O F55 A 5l L 72, hiSIECs % Matrigel
GFR Ta—7 (7 LIV INTF v —A % — b RICHEL, T0%, Bk
AAFICE > T 7 HREIRGE Lz, RIZ, AiiREE & L T F-hiSIEC Assay Medium T
B L7z (7-9 HH), hiSIECs %z, 520 uM @ RIF (& £ 7 A /L AFGHi SRR
S1) F721% 1-100nM @ VD3 (& 17 A /v LRSS 1) % 5 T F-hiSIEC
Assay Medium C 48 FRFfEJZLEE L (9-11 H H). CYP3A4 mRNA %8l &%, kil

[@kE D )7 15 T Real-Time RT-PCR % AT L 7=,

229 JEZERER

BTNV TF v —A Y— N THFE L7 hiSIECs @ apical IO F ¥ > /N—|(C
HBSS-A ¥ (10mM MES (Thermo Fisher Scientific) . 4.5g/L 7 /L2 — & & & e
HBSS (Thermo Fisher Scientific) . pH6.5) % . basal fil®>F v > /3—|Z HBSS-B &
#% (10 mM HEPES (Thermo Fisher Scientific), 4.5 g/lL 7 /L2 — X% &te HBSS,
pH 7.4) ZHIML T, 37°C THREDH T FHT LA U FaX—F LT, £D

%, apical {llOF v > /3—% 110 uM @ lucifer yellow (& 17 A /L A FGHSE

18



A&tt) & T HBSS-A HIRICAH L, 37°C T 60 70l A o F 2 — b LARNR S
Rk 4 550 L7z, Apical fl}2 T basal | F ¥ > S—LEE#K A B L, EnSpire
(PerkinElmer, ~#%F =2 —t& v KE) 2 HWTRHE L 72,

HE L LT 10puM @ digoxin (Thermo Fisher Scientific) % FAVNT, M5 [a#a%
ARk A FHhE L7=, 10mMHEPES (pH7.4) % &1 HBSS Z#lBhi/ N> 77 —& LT
BERALT7, 37°C Cl1EHO T LA v Fax—va sk, HEESHLRBRNNY 7
7 — % apical {l] X & basal ] F ¥ > N—I{ZHM L, v T 37°C T 1 KA > %
a— b LT, REOGEOEE %, UPLC-MS/MS % IV CTREAT L 7=,

Pap (LT D LBV HEH LT,

do I

P, = — X
PP dt 4 x C

Z 2T, dO/At iTHALRF S 72 0 ISEE LT LA O ETH D . AlT'A LT
¥—A Y —brOFEE (033cm?) THY, Colx R —F ¥ N —HDILEY)
DX E TH 5, Digoxin @ effluxratio (ER) (. basal {155 apical {f]-~D ¥

ED Papp %, apical fl]7> & basal il ~DEED Py, THIDH Z EIT Lo TR LT,

2.2.10 HEEHEEMT

ZE R, SO 24T o721 . Dunnett’stest Z VT EE L=, ZHHD

SSHTIZIE. SPSS Statistics 28.0 software (IBM, == — 3 — 7 M. K[E) ZH 7=,

19



2.3 ERHER
2.3.1 hiSIECs DGE LM L L TR

hiSIECs D5E FRMiE & U C ORI 572012, I8 LMo~ —
=SB RE, OV Y THERE DI 2 31l L 7=, N2 T, MM 0%
FERGE ERMIIE D~ — I —3BUZ DWW T SRl L 7,

2.3.1.1 hiSIECs D5E EEAME~ — U — D3 H L HIfaf &

hiSIECs 1%, W& LM~ — 72— T& % villin 1, caudal type homeobox 2

(CDX2). intestine specific homeobox (ISX). GATA binding protein 4 (GATA4) .
GATAG, fatty acid-binding protein2 (FABP2) (Z2W T, b hak A/ & RIFLFE D
mRNA #8278 L7z (Fig. 1A), &I, SEHECGAIZEY villin 1 OZ 37
HL~LVTORBNBEDO N (Fig.1B), £/, 7a—H% A A M) —|2L5
fEMT ORGSR, hiSIECs (23817 5 villin 1 BRI OEIE 1T 90%LL ETéh - 7= (Fig.
1C), ftho> hiSIECs (2B 2 #1238\ T, villin 1 BEHEARIZOEIE 23 95% K2
Thh ¥, TNERBETHD Z EVERINZ, b, EFBEMEICE-
T hiSIECs ORI TR EDTZE STV 5 Z & b@lg s vz (Fig. 1D),
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1000 1

& M hiSIECs
§ B Caco-2cells
;... 100 [ Adult smallintestine
L
<
z
4
£ 10 4
@
2
s
@
o 1 4
Villin1 CDX2 ISX GATA4 GATA6 FABP2
B Villin 1/ DAPI C
50 <
2004 Villin 1*
92.5%

5

10’ 10° 10° 10t 10
Villin 1 - Alexa Fluor 488

Figure 1. Expressions of small intestinal epithelial markers and cell morphology
of hiSIECs.

(A) The gene expression levels of small intestinal epithelial markers were determined
by real-time RT-PCR. The mRNA levels in the adult small intestine were arbitrarily
defined as 100. (B) Immunofluorescence staining of villin 1 (green) was performed in
the hiSIECs. Nuclei were counterstained with DAPI (blue). The scale bar represents 50
um. (C) The percentages of villin 1-positive cells were measured by flow cytometry
analysis. (D) Electron microscope images of microvilli (MV, white arrow). The scale

bar represents 2.0 pum.
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2.3.1.2 hiSIECs D/ Y 7 H#hE

A5 ERARR A T 2 5 & LC, hiSIECs O/ U THEREZ 37 L 7=, s
HRIT LY N THERBOIBRICKE LR D44 Ny 7 v a S
NI E T D occludin DFELDFED BTz (Fig. 2A), KIZ, hiSIECs &/ 7
NF ¥ —A P — h ETHEESTD L, ZE LR LRESIENR (TEER) H4A7TR
L7 (Fig.2B), & HIZ, AP Ciilmd % & S35 lucifer yellow i1
PRBRIZ LV, B NGB AT A A% 7= Ussing chamber (23317 5 Papp i 2.99 +
1.53 x 10 cm/sec®® &t U CIRIZLL T D PapplEZ 774 Z & 225 hiSIECs 2334

B E RIS 2 DI+ 72N TR A TV D Z & &R LTz (Fig. 20),

A Occludin/ DAPI B C P,pp Of lucifer yellow
1500 1 5
= °
% g *
S 1000 - £
X ¢ 3
a P
— o
o - 2
W 500 x
e 1
a
0 4 0
Lot#1 Lot#2 Lot#3 Lot#1  Lot#2 Lot#3

Figure 2. Barrier function of hiSIECs.

(A) Immunofluorescence staining of occludin (red) was performed in the hiSIECs.
Nuclei were counterstained with DAPI (blue). The scale bar represents 50 pm. (B)
TEER values of the hiSIEC monolayer were measured. Data were presented as means
+ S.D. (n = 3). (C) The permeability of lucifer yellow across the hiSIEC monolayer.

Data were presented as means = S.D. (n = 3).
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2.3.1.3 hiSIECs DA E 1B MR I BE 3 2 Ktk
b NNGOBE ERRIIZIE, KA o DRI RN 2 T AR,
NGRR3Rk — B, M OMIRE, # 7 MRERSE £41 TV 5, hiSIECs I,
KL D~ — 51— T D MUC2, regenerating family member4 (REG4) . lysozyme
(LYZ). GP2, doublecortin-like kinase I (DCLK1) ¢> mRNA %84~ L7= (Fig.
A, FTo, SEHEYIZ LV | hiSIECs (23T MUC2 &N GP2 BEAmE A
SN TS Z LN LM E 7 >7- (Fig. 3B),

A _— B hiSIECs
5 l Caco-2 cells
g [ Adult small intestine
@
g 100 A
)
<
=
o
£ 10 A
o
=
®
o
14 1
MUC2 REG4 LYZ GP2 DCLK1
MUC2 / DAPI GP2/ DAPI

Figure 3. Expression of other major intestinal epithelial cell-type markers in
hiSIECs.

(A) The gene expression levels of small intestinal epithelial markers were determined
by real-time RT-PCR. The mRNA levels in the adult small intestine were arbitrarily
defined as 100. (B) Immunofluorescence staining of MUC2 and GP2 (red) was
performed in the hiSIECs. Nuclei were counterstained with DAPI (blue). The scale bar

represents 50 um.
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2.3.2 hiSIECs DEYEhRRIZBE 3 5 Rtk
hiSIECs D $EMBhBEIZ B3 A4 PEIC SV T, SR EEEE L N R T v AR — X
—DBLEDSFHE LT,

2.3.2.1 hiSIECs O ZEYRHEER BT 2 50%E

BN, SIS IZ OV T, hiSIECs X Caco-2 il mRNA J& Bl & % 5
fiti L 72, € D& hiSIECs 1%, 55 1 M DO FEMG#E3E ThH 5 CYP3A4, CYP3AS,
CYP2C9. CYP2C19, carboxylesterase2 (CES2) <°. FHIMAHOIEMHEERE TH
% UDP-glucuronosyltransferase 1A1 (UGT1A1), UGT2B7. sulfotransferase family
1Bl (SULTIBI), 7' U =24 —E T& % sucrase-isomaltase (SI). lactase (LCT) .
trehalase (TREH) . maltase-glucoamylase (MGAM) @ — ¥E 7K 57 fif B 35 |
glucosylceramidase beta (GBA) (22T, b Mk /NG & FI%E D mRNA 8%
~ L7z (Fig. 4A),

Y REIESE & L CRER 7 cytochrome P450 (CYP) O TlE, CYP3A4 /3
IINBIZBNWTREZ HEHD L ST S Y, Kabeya HbiE, & MIMRIGE LA
i % OF Caco-2 FARIZ 31T D CYP3A4/5 DiE14: % midazolam @ 1'-hydroxylation %
PRI L. FH 24 848+ 149 K (X 26+ 3 pmol/2h/mg protein T 5 = & % ik
HEL TS0, [AEED TE T hiSIECs (2431F D CYP3A4/S {f 1 % FFAl L 72 5 5
b MURIEE ERRIRE & RIS OTE %~ L7z (Fig. 4B),
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Figure 4. Pharmacokinetic characteristics regarding the metabolizing enzymes of
hiSIECs.

(A) The gene expression levels of the drug-metabolizing enzymes were determined by
real-time RT-PCR. The mRNA levels in the adult small intestine were arbitrarily
defined as 100. (B) The CYP3A4/5 activities in hiSIECs were evaluated by midazolam

hydroxylation. Data were presented as means + S.D. (n = 3).
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Mz T, B FRHINO CYP3A4L Ik & M L » CHFEIND Z L3 H
S5 TUW5, CYP3A4 FHiEHK|TH D RIF ° VD3 % hiSIECs IZ/E S8/ 5 &,
CYP3A4 mRNA R EOHE LR LA NBO Bz (Fig. 5A), £, %k Lot 12

BWT, ZELTHFENAOND ZENHBNE -7 (Fig. 5B),

A

Fold induction of
CYP3A4 mRNA

O N & OO 0O N
L

zﬁ,rﬁ_ﬁ_',ﬁﬂ,[

Vehice 5pM 10pM 20pM  1nM  10nM 100 nM
RIF VD3

Fold induction of
CYP3A4 mRNA

e LI

Lot#1 Lot#2 Lot#3 Lot#1 Lot#2 Lot#3 Lot#1 Lot#2 Lot#3
Vehicle RIF 10 uM VD3 10 nM

Figure 5. CYP3A4 induction potency of the hiSIECs.

(A) Induction of the gene expression level of CYP3A4 by RIF and VD3. The gene
expression level of the vehicle group was taken as 1. Data were presented as means =+
S.D. (n = 3). Statistical significance levels compared with the vehicle group: *P < 0.05;
*#%P <0.001. (B) Induction of the gene expression level of CYP3A4 by 10 uM RIF
and 10 nM VD3. The gene expression level of the vehicle group was taken as 1. Data

were presented as means = S.D. (n = 3).
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2.3.2.2 hiSIECs ® b 7 v AR — & —(ZBAT % Kk

WIZ, bT U AR—=Z =IO\ T, hiSIECs X Caco-2 #iid> mRNA ¥ 5l &%
Al L7z, £ OREA, hiSIECs 135 LRMIEN A2 b7 AR—=2—=Th 5
ATP-binding cassette subfamily A member 1 (ABCA1) ., ABCB1/multiple drug resistance
1 (MDR1) (P-glycoprotein (P-gp)). ABCCI/multidrug resistance-associated protein
1 (MRP1), ABCC2/MRP2, ABCC3/MRP3, ABCG2/breast cancer resistance protein

(BCRP)., ABCG5., ABCGS, solute carrier family 1 member 1 (SLC1A1) /excitatory
amino acid carrier 1 (EAAC1) . SLC2A2/glucose transporter 2 (GLUT2) .
SLC2A5/GLUT5 . SLC5Al/sodium-glucose cotransporter 1 ( SGLT1 ) |
SLC15A1/peptide transporter 1 (PEPT1) . SLC22Al/organic cation transporter 1

(OCT1) . SLC28A1/concentrative nucleoside transporter 1 (CNT1) , SLC28A2/CNT2,
SLC29A1/equilibrative nucleoside transporter 1 ( ENTI ) . SLC29A2/ENT2 .
SLC51A/organic solute transporter alpha (OSTA) ., SLC51B/OSTB, SLCO2B1/organic
anion transporting polypeptide 2B1 (OATP2B1) . Niemann-Pick C1 Like 1 (NPC1L1) .
CD36/fatty acid translocase (FAT) . transient receptor potential cation channel subfamily
Vmember 6 (TRPV6) /calcium transport protein I (CAT1) (22T, mRNA ¥E]
g ZEMH BN E R 5T (Fig. 6A),

X5, EYOMGERDIEET HEE/R N T AR—F—L LT, Pgp
& H U CHSREMAT 2 320 L 7=, AU A 72 P-gp F'E TdH 5 digoxin (2D T, apical
to basal (AtoB) 4% k[l basal to apical (BtoA) DM@k NF8 0 5L,
PR T o AR—=2—L LTIELSEREL TS Z &aRasi/e (Fig 6B).
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Figure 6. Pharmacokinetic characteristics regarding the transporters of hiSIECs.

(A) The gene expression levels of transporters were determined by real-time RT-PCR.
The mRNA levels in the adult small intestine were arbitrarily defined as 100. (B) The
transport activities of P-gp in hiSIECs were evaluated by measuring the directional (A
to B and B to A) transport of digoxin, a typical P-gp substrate. Data were presented as

means = S.D. (n = 3).
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2.4 B5

AREECTIL, hiSIECs OFE ERZHINE & L CORECIEMBIREICBI 3 5 Rtk 2 5F
fili L7z, fe A hiSIECs (M5 LRG#Ia~ — % —I1ZB9 %5 mRNA JBl 2R LTz
(Fig. 1A) . F&1E T3 < /MBI D~—T1— & LTH BN D GATA4 3300 5
BRI O R EVE OFERE L KD FABP2739IZ-OV T, hiSIECs @ mRNA ¥
B e MERANNEG & RRRE Th -7 2 & 226, hiSIECs 2 L7/ MEDIEE E
Bl Cd % = L BRB &tz F72, hiSIECs (2331} 5 villin 1 MR O El &
1Z90%LL ETH -7 (Fig. 1C), L7=23-> T, KERITOHMIEA iPS FE & I5E
RS & FERANIC ML LTV D T E RS T,

MG LR AA T 5 EEREED > THHANY THEREICHOW TS,
hiSIECs 3% E L72#ERES TR b7z (Fig. 2), A4 IXLLATIZ, Caco-2 Ao
TEER fE7Y 650 + 34 Q x cm® TH V| MIEHBRREE CHEET 5 & SN D lucifer
yellow @ Papp fE23 0.06 + 0.02 x 10 cm/sec TH - 722 & Z#HE L7z 39, hiSIECs
@ TEER fii%, Caco-2 fifid & [FZE ToH - 72203, lucifer yellow D% 1% hiSIECs
DI WM >Tz, Caco-2 Mgl MMULE LML v &R G/ G %
b, MR 2 B2 LA OEBBEMET T2 L REIhTEBY ¥,
hiSIECs D523 K 0 b MERIZEWEEMEZ R Z LA TE 5, £72— T,
b h/MEREL D TEER 13 50-100 Q x cm? T 5 Z E B35 THE Y 40 hiSIECs
DI A E TEER HZRY, Ziud, b M/ANBHRRIC I3oRE R 15 s ¢
BIZEHENTWD —J5 T, hiSIECs ITITRA L2BE LRGN L v 2 <& FEn
LIeDEEZEZBND,

S HIZ, hiSIECs (X, #AHENE, P WM, 2~k — Miifd, M Afla, % 7 i
faD~—H—38 %~ L7 (Fig.3), Mfifd (MUC2) KO'M il (GP2) O~

— G RAFET D Z & R AI KV MR L7223, Yamada & (X[R4R
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? hiSIECs (22T, N3 WsMifE (chromogranin A) 2 OV — ki (lysozyme)

D~ = —GHERINAFAET D 2 & & LT\ 4, L7223 > T, hiSIECs IZ
ITEFEHEAEEN TS Z DRI, FEMRICEFER LT viA ~D
JICHBHIFFCTE S, AETIE, & MEE LERORNZ 5D 5WRIN Rk A7
53BN REFHIRFEIC DWW T U723, 55 —F CIIMMfe, FHINE= T M Ml

(A B LTS HREBEIZOW TR 2,

ARFETIL, hiSIECs OIEMBREIZEET D485 L LT, EMRBBERE L O 7 v
AR—=H—IZOWTIi L7z, Z2< OEDRHBHERL T NT VAR —X—D
mRNA FE8L L ~LT hiSIECs & B Ml A /MO TR TH U (Fig. 4Aand 6A) |
hiSIECs T & N WG ERHIAE & [R1%E D CYP3A/S TEIESC, & LI-dEH &
Y ARN—H —P-gp DIEFMEE A L T2 (Fig.4Band6B), MZ T, ZiuH OiEME
(T ORI Lot HITREL TRV, HEMRBRICHE LMl ThD 2 &AVR
I, ZIZTIIREHRFEDAEERS T AR —Z —OiEWICER L
TRHE L7223, 12 b Kitaguchi 51X [FAED hiSIECs 28 UGT 7 7 2 U —E#E D%
VAT 22 L0, 21 FEHO YT\ T hiSIECs 7% Caco-2 FAE LV & & G
BT RS E 2 AT 5 2 L 25 LT\ 5 (r=0.830and 0.401, respectively)
), 4%, hiSIECs 23 F DO RHEEFE S b T o AR —F —OFHGIC &5 H
SNDZ EICHIFF LIz,

B iE ORI RE L NS T v AR —Z —DEGZ2HET 5 12H - > Tl
VareFr hZ 78D 2 7a Yy —5% \EIR B 45492 Caco-2
Hif 121X T & LT2RID in vitro TR ZH WD Z L TE S, b Llh
% L C, hiSIECs ITEBOEMNHEER L N T U AR —F—% & MRA/NG
EFBRD LV TREIL TWDH 2D, HENRTEEZHIT 2 Z &R FRETH
%, T, Agustina 5 (X hiSIECs Z VT, A VY 7 7R U PRISBERIC L D
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#2272 t%, BEH R T > AR —%—TH 2 BCRP 12XV BEE AN HEH
SNDHEETEHBLL, T bICxtd 5 BCRP FLERIOFEZ LM L T\ 5 47,
Z DX HIZ, hiSIECs IXFEMRHBER L Nt T LV AR —H — DRI OB E T
LG, TR, SRS EFHET 5 — L& LTHHIFFTE 2,

hiSIECs (%t Mk A/NG & ERFERD L~V TIHMRHER LN~ T AR
— X —ZRB LTS, Bl Z1E UGTIAL @ mRNA FEBIETZEH L TEL,
CES1. SLC5A1, SLC28A2 ® mRNA ZEHEITMW L~V Th o7z, UGTIAL IZ
DWW, Kitaguchi HOHE I L > T, [AEED hiSIECs (25T mRNA &
BLEA e NIRIGE ERMIAD 95 fE@m 2 ERME SN TN D, [FIKFC, FH
513 UGTIAL KA 72381 X % B-estradiol @ 3-glucuronide A% & % #FAfi L C
V% A3, hiSIECs & Caco-2 M DIETEIT b M ARG LRI O 224 3.8 %,
0017 fFTHLZLHME SN TEY, mRNA BERIZENHDIZHED LT,
IEMEIT e MBS ERMIRRFISE CTH D Z LRI TS, CESIZOWTIL,
CES1 O X BL & T /iThei - Caco-2 Ml > /NG, CES2 DIEHL & II/ME - Tl > Caco-
2 TH D Z & & Kabeya B2V L TW5 ¥, L7245 T, hiSIECs @ CESI
FEL~U3 e Pl ADNGE LD IRV L L2 R L7722, 23 iGE LTo
R E LV Lo R TH D EBELTE S, £7o. SLC5AL X SLC28A2 HMK
WL~V EZR LTS ZEiE, ETH D, 4 Shirai 575, 5-aza-2'-
deoxycytidine % fR\ 7= 55 1 ClRlkE D hiSIECs & K34 5 Z L 12 X 0 (SLC5A1
OFBLEN 10 fFLAEEF T2 2R L7 ¥, SLC28A2 (Z-DV VTG S
NTWRWR, ZO X BREFREOKRICE Y S 51Tk FEAPMBIZETV L
IVETRBEEN LT EEND D,

F 72, hiSIECs % CYP3A4 5E 4| Tdh 5 RIF N VD3 IZHEFET 5 &, CYP3A4

O mRNA FEH LU RERFRNCA RIS LT (Fig. 5), L72A-> T,
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hiSIECs (%, RIF X T VD3 O F KT % pregnane X receptor (PXR) & N vitamin
D receptor (VDR) Z I L7cBEgEeAER L EYHAMH AR OMZICFIATE S
EEBEZLND, MOFHER E LT, il 21E Caco-2 fifidiL VDR %I L7758 )0
ROLNLHEDD, PXR ZIFEAERBILTELT, Iz LEFEITRS
72N ERME I TND 9, F7-. indole 3-propionic acid 73~ 7 A ZEf5D
PXR ZiEMALT D — 5T, ~ 7 Al PXR Z{EMEAL L2y &0 9 iR ZE0
WEINTEY D, SHIHEEPIERESNTND Z M6, hiSIECs IFE k
/NGB D HY AR 2B CE 2 R THAHTH %,

2.5 /NG

AFETIE, hiSIECs 23 5E LRl O R & LT, 5% LR~ — I — D%
BN THREZ A LTV D Z ERRBO bz, £io, SFEIGE LRI OFE
LR S, S I, IR N 7 v AR — X —DIRME, FHEANC LD
BEEBENLE L TRO L, BECR T 28 EeE2 FHIT 5700y —L
LLTHETHD Z LR EnTz,
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B=%F hiSIECs DEMHIZET 2 5tk
S

AN, ETHEE L S bRV IR LTV A BRI E A L, Hx b Ao
BhZIToT W, BEOEMIER & 720 5 29, HEEICH T 28R,
IRERBRIZ TR e, DEtE, MR TE AL 2RIER TH S 2 & A3 A
HERTERY 23 KEOBKERBRICSM LU EBEICBO T, &b RO AESR
RTholclWIHiwEbL®HD Y, WLEBMEITK L CUIURIENLE L 72 5
ZENEL BEDQOL KT &, FAR G- EOHI RLIERIEDHIBRIZ LV
FERE L THMMERBELE oo TLE D ATREMEDR B D 9, Lo T, HkE
T BT 272D OBFEIEEE TH Y | ARFE T, hiSIECs & W CIHLE
M % BN C & 2 2MREE LT,

AN MR EME O BUEME RIS X D HELE mEIZ W T, Bl L7z, ot
RMEEGSE E LT, 5-FU 287 L3 & L TRIRL, FRFIC 5-FU O 7'r K
v 7 Td % 5-DFUR K X capecitabine |22V T b #Hf L 72, capecitabine |3 2 B¢
BEDREHZ I LT 5-DFUR IZE#E N D LD ICEKEI STV DT, B SN
5 iHALE FEMEIL 5-DFUR & 0 & 0720 29, hiSIECs & VT il iabsE 1 O i
PERESSRIC L DL RE, kO 1 KT v ZEHIIAE U7z BT 2 350 ©
& D FREE LT,

I HLE DT  AREL SN D & 9 @ MEIZ DWW TRl L7z, 26 &
TiE, WX ERZARRRLZN 2 T, ARG, WM, e — MR, M ORIRa, ¥
7 MRS, hiSIECS IZEHENTWA Z ENRBE I, Zb OfilafEo /b
(I 2 T2 T TR TS 2D, BIZIE JLT vy oA ~—H L LTH
HKINTy B LE—EHERIX, Notch > 7 V2% L, MHlla~D 555

bZg| &R T2 & T FREOIERNSI SR ZEND Z ENALN TN D 89,
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Notch ¥ 7 F /L DAEIZ K » THE LEAIIEO 5 50, Sz Rl o 5 bhz
R EOBEERBEWER 25| & 27 & &4 Noteh & 7 /LA BLE L 720 M
EREERI D y 7 L —EEY 2 L—F =B INT, v i L —EHEH

ERyEZ L Z—FBET 2L —F—|ZOWTEHET % Z & T, hiSIECs & VT,
HILEIZHB T 2 bR RO OERBEITICE DWW @R A R T & 2

DMRRE L7z,
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3.2 ZEB ik
321 HMifaoiEE

hiSIECsid, 5 "F & [AERO GRS THZE Lz, ZRPBARFE T, BrEHHPIC
WA SRR A T L7y, T OFIEIC OV TE323HICFHT D,

3.2.2 HUEMEEIEIC X 2 ELE B O

AR P O PUBMEIE 3R I L Db E B2 s i+ 2 72012, AT
¥ —A % — bk ETH:FE L7z hiSIECs %, 42741 1-1000 uM @ 5-fluorouracil

(5-FU) . 5'-deoxy-5-fluorouridine (5'-DFUR) . X( capecitabine (\\ T4 & 1=
T ANV AFCEER S t) TR L7z, MR 72 FF#% . S-ethynyl-2'-
deoxyuridine (EdU) F5tE#lEDE|E | lactate dehydrogenase (LDH) JmH &, &Y
TEER % JI7E L7z, EdU Bit#llaid, Click-iT EAU Cell Proliferation Kit (Thermo
Fisher Scientific) Z HRaiBEIZHE> THW, Jufa L7, 553 1§ LDH JEM:
L. LDH cytotoxicity detection kit (¥ %1 7 /SA AR tE, WHE) Z2 Bl E

(ZHE-> TRV, IE L7z, TEERfEIX, 5% % & [RARD IR TRIE Lz,

323 vy &7 VE—BHEEFHIC X D HEEZEOF M
WHE SIS T Dy 87 L —BIFANC L 2B 20T 572012, 'L
ANF ¢ —A % — b BT hiSIECs Z#H#%, 0.1-10uM O vy B 7 L ¥ —EBHF
AL L bz 8 HRIEE L7z, Notch [HEEMEHDH L vy 7 L —VBHFEAE L
T, LY411575 (ChemScene, == — ¥ ¥ — Y —JN, KE) KT semagacestat
(MedChemExpress, == — % — Y — | KE) %M\, Notch PLETEMED 720
yE7 L Z—EBEY 2 L —F—& LT, tarenflurbil (MedChemExpress) % F\ 7z,

L L iz 8 AREEE L7-1%. real-time RT-PCR |2 X W frfifa D~ — 1 —THh
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% MUC2 R, WX _F 2 #flified O~ — 77— T % alkaline phosphatase, intestinal (ALPI)
KO ST O mRNA FEHLE 2 5 5 & FREROSIEICTHIE L7, PCR 77 A ~—

&, Table 3 TR L7ZH D& W,

Table 3. TagMan Assays used in this study.

Gene name Assay ID

18S Hs03003631 gl
ALPI Hs00357579 g1
MUC2 Hs03005103 g1
SI Hs00356112 m1

3.2.4 REHEAT
SZE I, B L [EAED J715:12 T Dunnett’s test 2 VT3 L 7=,
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3.3 EBE R
3.3.1 AMfaREEMOGUEMEREIKIC X A HLE RN

BN, FAfabEENEOPUEM K K 5 HLE e A2 I Uz, b E
EHERTAHEEINDS5FU L . ZD 7 v KT v 7 Téh b 5-DFUR U capecitabine
% hiSIECs (ZfEF & /7=, Z D5 5%, EdU BiEiaoE A< TEER O A & 72K
T=°. LDH IR BN GEO b7z (Fig. 7). £ N6 DEEICE D L.

{LEBFHEOE X DAL, 5-FU, 5-DFUR, capecitabine TH 2D Z & BRI T,
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Figure 7. Intestinal toxicity due to cytotoxic anticancer drugs.

The cryopreserved hiSIECs were cultured for 9 days. Then, the differentiated cells were
treated with 5-FU, 5'-DFUR, or capecitabine for 3 days. After drug treatment, the
percentage of EdU-positive cells, LDH leakage, and TEER values of the hiSIECs were
determined. Data were presented as means = S.D. (n = 3). Statistical significance levels

compared with the vehicle group: **P < 0.01; ***P < 0.001.
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332 y&7 V¥ —EHEANC X 2 HLERNE

AT, HALE DT ANRELS LD & D 7B EIZ DWW TR L7z, $17 v
VoA ==L L THBEINZy B L X —FRLEAIL, Notch & 7 F /L& [
T 5, KRPHEEIHERT D & Mlla~DORESbE5 SR L, FH%ED
TERDBEIER I ENDZ ENMBNTND ¥, 22T, v k&Y LY —EEA
To D LY411575 & semagacestat, S N Notch &7 F A ZfHEL Wy 7 L A
—EBEV 2L —%—Th2 tarenflurbil %, hiSIECs D/ {bilf2I/EH s 7, %
DGR, v 7 L& —BERIL A~ —F — (MUC2) Z A ZICHIN S+,
W R ffa~ — 7 — (ALPI XN SD #HEICHAD S®5 Z LR aEnie (Fig
8) s —H. vy EZLVE—BET 2L —F X, FROEEBZFHRE L2V L

iz,
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Figure 8. Intestinal toxicity caused by abnormal intestinal epithelial
differentiation.

The cryopreserved hiSIECs were cultured with drugs during the differentiation process.
Gamma-secretase inhibitors with Notch inhibitory activity (LY411575 and
semagacestat) or gamma-secretase modulators without Notch inhibitory activity
(tarenflurbil) were used. After drug treatment, the gene expression levels of goblet cell
marker (MUC2) and enterocyte markers (ALPI and SI) were determined by real-time
RT-PCR. The gene expression levels of the vehicle group were taken as 1.0. Data were
presented as means + S.D. (n = 3). Statistical significance levels compared with the

vehicle group: **P < 0.01; ***P < (0.001.
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3.4 B

AREETIEL, “FEOMLEFMEIZ OV T, hiSIECs % AV TRl C & 2 M RGE
Uiz JfN, MfabEE Mo fuUBEE R 3IC X 2 W b E 5L, hiSIECs (231
% EdU BPERIIRE OW . N U 7HEEEOIK T, & OY LDH s H B O BN % FaiE &
LGl s 7z (Fig. 7). ZH 5 OFBEEOH TIE, EdU BHIEAIRRE) e & JRE B
<FMEZMME Lz, BdU BPERIRREL & 2 Feiid, BtEoER L 7o 2 85E i
[CRRIR b D Th ool mEETHEEAZRIETELLBEZOND,

5-DFUR K O\ capecitabine (X 5-FU ® 7' 2 K5 v 7T 5., capecitabine |% 2 B
BEDREHZ I LT 5-DFUR IZE#E D LD ICEKEI STV D720, B SN
HIHALE FEMEIL 5'-DFUR L0 H40 7200 20, Fox OFBRIZE N TS, IHLE T
DI Xz 3 EFROfEEIX, 5-FU, 5-DFUR. capecitabine DJIEIZFEMEAFEV Z &
R E A, hiSIECs 2BV T h b b T U S IHLE #E & RO FFHI TR C =
L EMREI N,

PUEBEMEIEEE R X 5 B2 MR S 2 5l 5 5 729 121E, Caco-2 R4
FHTE 2 EEZDND, AW L FERIC 5-FU 2 /EH S & TR A A% 43
fili L TV A IS D4 & 2 03| PriBMfEE I X 5 3 Cid/e < oo T
m STV D B DONRE, T A A LMk &2 F V235613 PUEME S 58
WX DEEN, Fh LITBEOELLEZR L TVNDOLI DML OB &
WO REDBBZBID, £lo, H W TRINIZE BV | hiSIECs I% Caco-2 #lifid
RV I LRI LW B R R 2 A D, L72AY 5 T hiSIECs (X,
RIS 1 L o TEMAL SN2 PUBHEEIE (Tr K7 v 7) 90, ik
AR L o T SN D PUBMEIRZHE @) b LI AR —Z—2L -
CHERE LIRS, SRR A Z Bl & 2 HUBPEE SR 49D Bz S\ T, &
D IEMEIZ RN T & D ATReMEDN & 5.
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S HICARETIL, NN T ADRFIC L DWEEFEEE LT vy B LY —
BIHER & Gl FHm L 7= (Fig. 8). &5 % Tl W RGN 2 T, Al A,
NGRSk — M, M, % 7 M#llE2Y, hiSIECs IZFENTWDH 2
R E e (Figd), Ziub OMIIFED 53 EICITER % 72> 7 F 3o - T
0 D, Notch ¥ 7 FNZHET D & W ERHIRE~D b3 B S 4, FRH
fl~D L DMERE S5 859, Frx OFRBRIZI VT H | Notch & 7 /L ORETE
WazETLHy B L —BHEHORIMELYD . W EEM~ — 0 —DFEL
VAL BIAR T35 RIS, MId~ — 0 — DI B L~ L 3 B (N
L7=, —Jji. Notch > 7 F /W ZELAWEEERR Oy 7 LY —FE T2 L
— X —TCIXFROZIFBR S e hhodz, L72h - T, hiSIECs (X1H(LE H i
DIEFEFFICES N T, FEERED 72D D U — LAY DOIER K OFEATR I F)
TEHZENEZLND,

AVEFMTIC KD 8T, Al MiamE OBtk & 128720 . Caco-2 Ml
DX 72— IR TITIR A A Z LR TE AWV EHERI S5, hiSIECs DFFE
Thd, BEEOMIDOFIENRBEIN TS Z L KWin vitro TEILDL D4y
LR FE L CTWD Z &M, b T v AD R % in vitro THZ 5 FCHE
RERTOLEZEZDND,

3.5 /\FE

ARFETIE, hiSIECs Z W5 Z & T, MlaEEEOHUESEEE, Xty &2
L2 —EEANC LD ZHEOWELEEEZFMITE D Z RS NI, Lz
235 7C, hiSIECs 2%, kkx 72 ERMETIC X 2L E RO, 2 b OfEH
P 2 PR L7 L CoEHEMEM LS ORE, WOIIBM A IR TE 2
ZEWRBE T,

42



SBIE  hiSIECs O IZ B3 2 Kk
4155

INBE AR S RBEWNINT H7-ODIEWKAEBE AT DB THH ., BY
PURRCIBNFEIER . 16 E~DRAZIH D WRESE & FICE L Tng 9, Zh
FRE AT DI > THBERPETH Y | BERERIIZIAKRTREHEZL D
TEMBNEE > TWD D, F7z, /MMBEICIEBNMEBESFEL TR, B
Ry & BGINATE SR 2T T 5 2 L 0D BERESY. A —1E £ o’
BNEBERRELR->TWD O, DLEXY, PGITHEESLOERE LT
HHENTED Y, AnRCHNMEN e MFEICRITTEELMNT L, £ DOIEA
A=A LEPLNITH7-0ICIE, b MEEOKEL BB L 7-iHiiE 7 L
VEETH D, I, B E#OBLI) LB EBRABREOBRRE SR Sh T
B HFCESCALHES ORFFEBIR IR 5 E ORI R EV, KETIT, B
FEBRAIEED—>TdHh 5 hiSIECs (2O T, I ~D )i B 2 #iat L=,

AN ChiSIECs DF R IR EHEIZ DWW THER Lz, BAARIE IC I TEHELZR Toll
B 3K (Toll-like receptors, TLRs) <>, GBS O T & 2 m8iiEN I 70
DZ AR Z A U Tz SO % 5l L 7=,

WIZ, BB ICB T DRIERSICTHE B Uiz, B8 ORIEIL, BEx 72K R & B
HDHTENMBILTWD ™Y, hiSIECs (ICRIEMET A b A V2 ERHESE5 2L T
RIEET NV EAFRTE D0MRGEE L7z, 72, /FR L 72 hiSIECs D RIEE T /M &
v . FEEAENIEE OHIIEMEN PPN OV TRME L 72,

Z LT, NG 4B, 2285, GO = SO LR S TR Y | HiUR
SRHIE, VA NVADOERYIARICE DD M ML, 2285, BIFIZFEEL TN D
hiSIECs I&, & k iPS a2+ 4515, 2205, RGO ZNZN 28— 21k

TETWAHLDOTIERVONRBIRTH 573, # _FE TIiE M M2’ hiSIECs 125
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FNTNDE I ENRBEINT-, KETIE, M MOBERNZMImEE LT, =D
B0 SAITEMEIZ DUV THREE L 7=,
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4.2 EBITIE
42.1 HMEEDOREE

hiSIECsid, 5 "F & [AERO GRS THZE Lz, ZRPBARFE T, BrEHHPIC
il & b S H AR A i L7203, T OFIEIT OV TIT4.2.55HIZFeH
T5,

4.2.2 Real-Time RT-PCR
B L RRED FIEICTiT> 72, PCR 77 A4 ~—I%, Table 4 (TR L7=H D%

LAY

Table 4. TagMan Assays used in this study.

Gene name Assay ID Gene name Assay ID

18S Hs03003631 gl GPR43 Hs00271142 sl
CXCLS Hs00174103 m] TLR1 Hs00413978 ml
GPR109A Hs02341584 sl TLR2 Hs01014511 ml
GPR120 Hs00699184 m] TLR3 Hs00152933 ml
GPR40 Hs03045166 sl TLR4 Hs00152939 ml
GPR41 Hs02519193_gl TLRS Hs00152825 ml

4.2.3 Interleukin-8 £ HE D FF{fi

TLRs D U 7 > FIZ64 DI85 Z2 79~ % 72 8 (2 hiSIECs 3% Caco-2 il % |
50 pg/mL @ Pam3CysSerLys4 (Pam3CSK4; Tocris Bioscience, Bristol, #[E) XiZ
100 ng/mL @ lipopolysaccharide (LPS; &+ 7 A /L AFOEMSEEA D) &2 & Dot
Hi, b LITENSEZE ERVEMIT 24 FEE] A > F 2 _X— F L7, 20Ok, B
# EyEZEIL L, Tl ELISA ¥ > & (R&D Systems, X 1Y Z M, K[E) % H
PERAEICHE > THH L. interleukin-8 (IL-8) D% >/ 2 B pEA & 2 3FAll L 7=,
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4.2.4 SEHSEHEREEIC X B ISE R & SRR

THIR IR K 2 A RHIEClE. hiSIECs % 96 ¥ = /L7 L— [T 9 H W&
L7ct%, FSIENIRR ToH 25 20mM BEfR T b U 7 AL 20mM 71 B4 BT R U
U A XL SmM EEEET B U U A (WTREE LT A L ARG AR AE) &
WL 7z, 24, 48, KU 96 Wifi# @ hiSIECs 725, % "8 & D HIEIZ T,
RNA flifi 2 O ¢cDNA A %Z1T-> 72, mRNA FH &% 509 % 72 D2, TagMan
gene expression assays (Thermo Fisher Scientific) X (% SYBR Green PCR systems

(ThermoFisher Scientific) % V> C real-Time RT-PCR % ZEfii L 7=, PCR 7' 7 A ~
—I|%, Table4 2 O¥Table 5 (R L7=b D& W,

FIHEFHI T, hiSIECs Z /L /VTF v —A Y — b T8 HIA R Lok, &
JEIRAE & 7559 % 72 (2. 100 ng/mL tumor necrosis factor alpha (TNFa; PeproTech,
Za—Yy—U—J, KEH) <. 50 ng/mL interferon gamma (IFNy; PeproTech) %
BAANTF v —A P — N O basal I L7z, FIRFIC, FEHAENE A B0
NTF ¥ —A P — b O apical AZHIN L T, ZOFRIED R 2R L=, RIENE
YA NUA 2 ROESAENIEE 2RI L T 24 BE#ZIS, 35 % L [Ffko 71k

\ZC TEER fHEAZ HIE L 7=,
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Table 5. Primer sequences used for real-time RT-PCR in SCFAs assay.

Gene name | Sence 5' — 3' Antisence 5' — 3'

18S GGCCCTGTAATTGGAATGAGTC CCAAGATCCAACTACGAGCTT
CCL2 GGAACCGAGAGGCTGAGACTA CTTTCATGCTGGAGGCGAGA
CCL20 ACTGGGTACTCAACACTGAGC CAAAGCAGCCAGGAGCAAAC
CCL25 TCATTTCTGGGCTCCATCGG GACCCAAAAGACAGAGGCGT
CCL28 TGCACGGAGGTTTCACATCA AGGATGACAGCAGCCAAGTC
CXCL1 CTGGCTTAGAACAAAGGGGCT TAAAGGTAGCCCTTGTTTCCCC
CXCL10 CACACTAGCCCCACGTTTTCT TGGTGCTGAGACTGGAGGTT
CXCL11 TGGAAGCAGGAAAGGTGCAT TGGAAGGAGTAGAAATGCTGAACA
IL15 AGGATTTACCGTGGCTTTGAGT CTGCACTGAAACAGCCCAAA

1L33 GACTCCTCCGAACACAGAGC AGGCTTCATTTTTCAGTATTCTTGT
IL6 TCAATATTAGAGTCTCAACCCCCA | TTCTCTTTCGTTCCCGGTGG

L7 TCGTCCGCTTCCAATAACCC TCCGAATCACCGCAGGAAAA
TGFB1 CGCGTGCTAATGGTGGAAAC GTTCAGGTACCGCTTCTCGG

TNF CCCATGTTGTAGCAAACCCTC TATCTCTCAGCTCCACGCCA

4.2.5 MMIET V&RV ARG

hiSIECs & /L 1)V F v —A % — b (4L£E 3 pm, Merck Millipore) (ZHEFE L |
BB B EhE - THE#E L72. B U VBRI SR O MIIKK T & % Raji # (ATCC,
#CCL-86) %, HXY $h\ B E I - THIEF#E L7z, hiSIECs OFEfEH 5 H H
(2. hiSIECs 23855 SNz BN A NVF v —A % — KD basal HIF ¥ 3 —IZ,
Raji Ml % 5 x 10° cells/well YsHI L7=, 5 HREOILETFE D%, Raji MilazfrE L,
0 IABIEME 2RI U7z, B5#1% 25 mM HEPES (Thermo Fisher Scientific) % &
¢» HBSS (pH 7.4, Thermo Fisher Scientific) (ZE#i L, 4°C XX 37°C C 1 K¢~
LA ryFax—hL7, WATL T, #GKL - T&® % Fluosphere Carboxylate-
Modified Microspheres (Thermo Fisher Scientific, #F8811, 0.2 um) %, 25 mM HEPES
%5 e HBSS IZ 4.5 x 10° particles/mL DIRE L 70D X HITIRA LT, 7T vtEAD

BRI, 5 %3 L RO 712 C TEER fE & IE L., apical {Jo> HBSS /N 7 7
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— & ORI B A O HBSS /Ny 7 7 —ITE#HL L, 4°C (T 37°C T 2 WA 5%
2 _X— L7z, &l L7z ki +O% % . Attune NxT Flow Cytometer (Thermo

Fisher Scientific) % U CHMll L 7=,

4.2.6 FRATAENT
SZE I, B L [EAED J71:12 T Dunnett’s test 2 VT3 L 7=,
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4.3 EBRFER
43.1 TLRs #4 L7z fBing

BN, HARGE CHEREE ZH - T D TLRSIZHEH LT, hiSIECs X
Caco-2 #lld®> mRNA FEELEZ L L7, £ DR, hiSIECs 1%, & LBzl
MNAT % FEE72 TLRs 122V T mRNA #BLZ 7~ L7z (Fig.9A), & 51T, TLR2/1
M OYTLR4 ® U F7 KT % Pam3CSK4 & LPS % Z4E 4 hiSIECs (Z/EFH S+
% &, IL-8 EEHEDOHEZ: ERANA G- (Fig. 9B), —J7. TLR4 ORI

U Caco-2 Al ClE. LPSIZX T BInEN A o/ ho T,
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Figure 9. Immune responses of hiSIECs for TLRs ligands.

(A) The gene expression levels of the toll-like receptors were determined by real-time
RT-PCR. The mRNA levels in the adult small intestine were arbitrarily defined as 100.
(B) IL-8 production levels of Caco-2 cells or hiSIECs after treatment with medium
alone, Pam3CSK4 (TLR2/1 ligand), and LPS (TLR4 ligand), respectively. The gene
expression levels of the vehicle group were taken as 1 (Caco-2 cells and hiSIECs,
respectively). Data were presented as means £ S.D. (n = 3). Statistical significance

levels compared with the vehicle group: **P < 0.01; ***P < (0.001.
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432 FEHAEERIC X 2RI E L RIEET NV

Iz, HEMGBEIZ DU T, hiSIECs X° Caco-2 AL mRNA FEBL & % 5l L 7=,

ZOfFER, hiSIECs 1%, FHSNENIIEZSIETH 5 G protein-coupled receptors 41
( GPR41 ) /free fatty acid receptor 3 ( FFAR3 ) . GPR43/FFAR2 .
GPR109A/hydroxycarboxylic acid receptor2 (HCAR2) . X BN BIXTH
% GPR40/FFAR1, GPR120/FFAR4 {Z-5\ T mRNA %8l %27~ L7- (Fig. 10A), &
52, RIS CTo 5 acetate, propionate, butyrate % % 4141 hiSIECs (Z/E
SHEDHE, RIEICEDDLY A A v OBMLEFEEAEIIOWTEFHN AL
(Fig. 10B), E MG S Caco-2 flifid7e & ORILMIaIZ IV Tix, FEEIEIRIC
& o> T TNFa, IL-6, IL-8 DFEBLEDME T L 70, RORHIHIRIEMEY A A
To b TGFRl OFRBLEIX EFHF 5 Z LA I TWAH A 7D hiSIECs 1231

THRBEDOZETN R S 7z,

I 5T, BEHHIZ TNFo & IFNy 230035 Z 12 L V. hiSIECs ORIEIRTE
ik LTo, RIERAED hiSIECs Ti, ANV 7HERE MK~ L7z (Fig. 11), —
T, [RIRRCHRIEER O & 2 ES NI 2 U+ 2 & N THREDHER S
77
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@ hiSIECs
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Relative mRNA expression

1 o T T T T
GPR41 GPR43 GPR109A GPR40 GPR120

B Acetate Propionate Butyrate
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IL7 N N e
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IL33
CCL2
CCL20
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CXcu Relative gene expression

CXCL8 compared to vehicle
CXCL10 — o

CXCL11 - low high
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TGFB1

Figure 10. Immune responses of hiSIECs for fatty acids.

(A) The gene expression levels of short-chain and long-chain fatty acid receptors were
determined by real-time RT-PCR. The mRNA levels in the adult small intestine were
arbitrarily defined as 100. (B) Cytokine gene expression levels in hiSIECs after

treatment with acetate, propionate, and butyrate, respectively.
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1500 4 ***

*
% 1000 - [ Vehicle
x B TNFa +IFNy
] l @ TNFa +IFNy + Acetate
ﬁ 500 - _T_ _T_ @ TNFa +IFNy + Propionate
= @ TNFa +IFNy + Butyrate
0 L) L] L] L] L] L] L]
SCFAs - - 1 10 1 10 01 1 mM
TNFa +IFNy - + + + + + + +

Acetate Propionate Butyrate
Figure 11. Inflammatory assay using hiSIECs.
TEER values of the hiSIEC monolayer incubated with medium alone, TNFa + IFNy,
and TNFa + IFNy + SCFAs, respectively. Data were presented as means = S.D. (n =
6). Statistical significance levels compared with the TNFa + IFNy group: *P < 0.05;

kP <0.001.
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433 MARIC K HED IABFHEE TV

M filRIc XD, BURCHIE. VAL ADOED AL, BERERICBITHE
FLIHERETH 0 AT D MRS E A & BRI B L T B 78T,
FEIC T U7z &30 | hiSIECs (21X M M fFET 5 2 & ZRife & LT,
Z O M Ml O¥EEZ FREE L7z, Caco-2 MifldlE, B U v/ SERHROMIAKECTH 5
Raji MifR & TR T H2 & T M HIIRET LV ABETE L Z EnMEI T
%808 Z b OHEE BB, hiSIECs (22T Raji Ml & o Hh53% 2 34
72 TOFER hiSIECs & Raji fMiAOILEFRIC L . @EIIGE Y 7 2 @ik L
RWKERY A XTHD 0.2 pm DHEOLKLFIZHOWT, Wik 2ileo b7z (Fig.
12A), F7=ZOfkiE, hiSIECs HIMSL, & L <I1E 4°C & F TR O b7z
Moz, o, HEEEIC K 5 T TEER EITORCE T2 0D, 5 RN Z -
T HOINE 537280 THREDHERF ST D Z & 3R & vz (Fig. 12B),
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Figure 12. Particle uptake activity and barrier function of M-cell model using

hiSIECs cocultured with Raji cells.

(A) The temperature-dependent transport of nanoparticles via the hiSIEC monolayer or
that cocultured with Raji cells. Data were presented as means + S.D. (n =4). (B) TEER
values of the hiSIEC monolayer or that cocultured with Raji cells immediately before

the transport assay. Data were presented as means + S.D. (n = 4).
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4.4 B5

AREETIL, hiSIECs DI T 245 & LT, MEINESORIERIS, D
B0 SAF G 2 5FAf U 7=, B, hiSIECs (% TLRs PASHIRIIIEZ BRIk 2/ L
7o BRGNS A 2~ LT (Fig.9and 10), —J5, AMFFRIC TG & LTV
7= Caco-2 ML, 7 7 LRI OMIEEER 73 Th D LPS %4 i %3 5 TLR4™
L. BBNMENRHY CTH DEESS Y 1 B4 VAT D GPR4AZIZ OV T,
T A ERBDRD DL o7z, LIZ235 T, hiSIECs X Caco-2 fllfa Tldmk
TERVISEZFMET 5 2 LA TE, TLRs ZHE1) & 975 KIKH KRy oM pEME:
BEOWGE, W T m N A FT 4 7 AL T VA FT 4 7 AL HEEL
TSR 2 PEAE T DI OB SR ICTE I TE 2 AHEMEN & 5,

B8 DRIEIL, B2 7 RIB L B D D 2 E R HILTWD 7Y, ARIFFE T,
TNFo }2 ' IFNy 2 W CTRIAEE T V2R U R SIRIIER IZ K Dt EEA 727
FHeE L7z (Fig. 1), ZORIEETVEFRAT D2 LT, IHEORIERREZ M
Hl T 2MEORBEN IR D B2 b D, £, BE LERMAL LT Caco-
2 M2 T, AR x 2 & LR 5 2 LT IR RIER AT 5
TORHE ST D 8, [AERIZ, hiSIECs Zfapsfifia & L5 # T 52 L T, &
DM RS VAT KR BB L R E T VAR TE D LIRS D,

F 72 hiSIECs (% Raji flifid & BG83 2 = & CH ki1 Ok %2 7~ L, hiSIECs
IZEEND MARAIRD AEREZ AT 52 LRI (Fig. 12), Caco-2
AIf 2 Raji MR & 3EHER 45 2 L TMAMEET VABETE 5 Z LAHRE I
TUN 5 23 3982 hiSIECs & V2 MHEREE 7 /WA IIREEERE R 230 (59 10 H [#D)
EWVOFIRENRD B,

hiSIECs HAIZEBWTH, M Mifd~—Hh—Tdh 5 GP2 MRS fAE L= —

JiCL EmICRL A ORI R bR o T, ZUE M M~ — T —[rEREIE o
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fFEE, FT U AYA b=V AMBEDOREITITZER L H U | Raji MifE» S 4G S

DA B INDAEFRIR T3, ZOERZHDTND LD EHEHI SN D, Raji M
falZ & 2 MAIEE 7 /WSS 53 2 AL FR9 IR 12DV T IL-6 . RANKL
TNFo OBENREREN TSSO 8 BIfED L Z AT ARHTH L ¥, 4
#. hiSIECs Hi{K & | Raji filg & k52 L7z hiSIECs Z# LB LT, FD X 9 7%
BB & DD, RT-PCR RCAEYE2 O CTHTZ LT ZERRETH D, £

DFERELT, FTF AV A F—T AR AEREI T L DITHERALTFH)
K723 E S 72856 Raji fllfin & R 2 LB LT L, ZOEIFEMNN
FOWRMDIIZ I > T, MMIIEET VERELETE L AREMENH D,

FEFE. M MIRORY IABFEREIL. B SHUR ORIV AT 5 %
EWETE T Tl A 7 m 7T AF v 7 OB AT 2 B 390,
ROV FLORT v 7TV NRY =227 KMIET 598 DICBWTHLIERE %
£HTEY, AETVOISHEMAPEGRIND, & 5612 MMEEHEET ViZo
WT DO 2 ERD 5 T2 D121 ABFFE TR W80k 17210 T2 < L PR
NHIE DL AR AT 5 Z L BNETH D,

4.5 /NG

AFETIE, hiSIECs 28 TLRs REHFNENRZ IR LI L THIZEIGE 2T Z &
R, RIEREBEZF L L7 ECRREER AR OMELZFHMETE 2 2 ARSI
7oo F7o. Raji fifid & OILKEFFRIC LV EER - OBEN L ONTZZ &0 6, M
IZ X DEY IAZZ G CX A ATEEMEN R ST, HEHEERGEREROH D
M DUVN T, hiSIECs 2 W TRHI 2 2 L8 T& | HREME & M- P
OIS TE D 2 LR STz,
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BHE I
AT IO Z ENA LN E RS T2,

1. hiSIECs 2 5E FRMIAOR:E L LT, IHE EEMIa~ — 0 — OB
THEEZALTWDLZ ENRBHLNE o7, AT, EMREBERES KT v
ARN—Z —DIENE, FHEANC X DMEEFEPLE L TRO LN, BEIZRT
LEMENEEE TR T D200V — L E LTHETHD Z LIRS T,

2. hiSIECs Z MW T, Ml E R OFUEMAE R, Xty &7 L& —BIHEA
(Z & D RO EEEEZM TE L 2 BN ERoTe, LTein-> T,
hiSIECs 73, #k& 72 /EBEFIC K DAL ERMEORHEC, £ b O/EREF
ZEiE L 7o ECoEE L EMEEY &Y WA T IR TE 5 2
& DRI I LT,

3. hiSIECs 7% TLRs SRR AR LI L THREIRE ZRT 2 &0, RIE
WEEAFHE L ECHREER AR OWE AT M CE 2 2 RN E
ST, £72. Raji Mifd & OILEFRIZ L0 g0k FOiE N o/ Z Lk,
M AL & 2 B D JAZ Z 514l C & 2 AIREMEDS R S U7z,

AMFFENZ LD | hiSIECs 238 HWERE, 71 M OG0 EMTZEICISH TE 5 2 L AVR
7z, hiSIECs (Z/NMHIZ BT 2 BIR O FBILHAN 2 FIREIC T 58 LW\ Y — /LT
b5, S%IL. FyEhne, B EEZEM LT 2075882 K - T, hiSIECs ©
AREMERIR A 2 LV AMEIZ L TS MEDRH Y | KR EDOEZ oMnF L2 D
Z L aHly, SHIZ, hiSIECs ALV E L DOMREIHEHN SN D Z LIS T,
BT A BT A A3 T Z SIS IR D, Fo FERIITIT R A bHE
EMDBAFE TS T < B ORICB W T HEMWER OISR D 5
NHH T, hiSIECs ~DOHFHIETETmEDL L E X BN S5, hiSIECs 23T HE
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BAEEE LUEHSNS Z EICH#IFF L7av, b MBS ERHIIE O R % fi
Z T % hiSIECs 1. & ICRH 2 =S, ek, 77U A > b, BN
W EOMBICE R D ELE2Z DD EEZLND,
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B R

ARFFEDBATICER U MRS 22 F 58, MREZ 1B 0 | F AR SC O
Bl 2 TH & £ Led BRI R PR PR A R R I 08 kRS
2, AREE WHERICEERIH#EERLET,

KL OBREIZHTZY, FEEZHEO TV EE LA TRT L RFERFPE
AR EIRIE R0 BEFFH— iR, AEZHED TWEEEE LA
o RN R R FGER A R A 0 B IEHER] ZdR, A HEHLK
FRFBEH AR I LE T BT H BdRICEH T L ET,

AWFFEDHEEIZ DTV . ZR2D T EGV LI E L7 A L 2Rkt
D LR, RS E ST LT [AEO A2 S FIC, DAV EHER L P £,

RIZIT, WICRAE L2 TNV FIRITEGH L ET,
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