16 bR e

Vol.28 (2021)

PR 30 AFEREBIRC>

FSZERBA IV /A R O ks > —fil i o it

HWOREY - I EkE

(VHBURERT ISHEMRIES BMZRRIEER, P SERE BREMST 7/ LIS

HILE X REOWRNICE EX 5T, BAKDTPER
N RRE Y ING S Nt i NVADIE - 1: =N DI R =)
aYha— )ik ERkLIEREEZ A LTS, THILE
ZEFICR DRI EMEINCAR R TH 2, B
ANDHALEINANE DBRYNCHICBEN TV SIE
M. FEINA B LA = I X 2 EHR
I ET, BN RIEIRREICH D, T HITEFE, 1
LEICIIREREMEE IHE, 7 a— K, S ME R %
75 SRR DEIEIAICH %, T 9 LI
LEDAEGOMIHICIE. HILE ORflleZ I H»
St UTe LEZRIBIMRAE « BED « A B L A7
EIC&D ED XS B 2\F % L S B
RN ETH 2, L LEDS, WHILEBEER in
vitro I\ TR 2 FRIERE SN TE O ZEDR
MLy 7 Lli> T3, wEICED . HILERH
JADRE SN, o TIHEEBRHIRO =0chER
CEIVA /A REEER) DFEENT LT, Th
% CIN#HETdH - 7z in vitro TOWHLE MR SER A n]
REL 0. BHERTMHILEOHINIC G A 30877
FHHLCBIER TE B X 51k o T,

AW TIE. & FADISHIYEZ HiE 2 25
ZEERICEE, 1) VG /A REEEEZRHWT
YPILOIMLERERZHEE L. 2) invitro ICB T
LS ERICHEAET % 2 U —Hld T & 2 WAl kR
AN Al REMN 2 R T 2 T L2 HIN & LTz,
Fook, AFHERTHE O NEREFHOHELE Mz,
BMBROLZEELHEHEZBN T2 7Y b
T4+ —LffifE UTHER L, RERE. BREE
B AR O R B9,

MRFE

AREFFETI. 1) AIVH /A FEEEIC TR
THAE LD o Te Y VR E M R 2 M L.
2) PIVILE IS 52 T —/ilaD 0 bEFE
ZikHlze oo 3) BEBOHKZAMATIR2 IC
X9 BT F RHUADIE-ZI TV, HIRSZ A A 5
BUTWaREY Y —Hllldz[[Er aeZs Y — U E
HzZHfELT

X9, 5K - BEBIIAATICBWTHIVOMEE
CUNER) ZERELL, EHBICHEEEREANBEEL,
FIVH ) A REEEZBB L., BRI, 2707
F 2N SO L, <~ MU )VIc e Uzt
EGF. Wnt3a, R-Spondin. Noggin, Nicotinamide,
SB202190 %% ¥ DMEM/F12 57z # g L 55 %
Falh L7z, 735, Wnt3, R-Spondin, Noggin i< D
WTIE, HEHIIICZNZND 2 287 B &
ZOR:# B (Conditioned medium) 7 7z,

R, fERENTREA IV I/ A REFERICE
W, THEEAROMEE 269 5 0 LHITE A B9
% W& i N % 7 Ic, Wnt3a, Nicotinamide,
SB202190 Zf#& 3 HEEE L., mMbLictr¥—
HIREANFHE X N2 D72 AR U TR L 7e,

FREEWATLT, TNETIZRWY —)UIED 26
Pleo KT, BERHOIHLE N WMIICHDIT %
EEZBNTVD, HURZAKTH % TIR2 2k
T B IDDFUAERZ TS5 T FURRTF FELT
t B KUYV TIR2 OFHEALS 238 E L, 2 FE
DERNRTF RE2F LTz, ZD%, FX U7 2V
NI TH%KLH LB EE. U FICHTH6HIC
DI, RINBOIMGNZ 877 « =7 1 —k



WRBZERA A A FeAuicibeE 2o —illld ot 17

LI DEHITIR2 HikE Uiz, HilAD Gyl
LI R T & % ik, HEK293 filfidic & +
TIR2 AN Z—Tx "SIV A T2 arl, #
HAPFR LTS T L THWI LT,

wmOR

HIVNEDSDAIVA S/ A FER

VU7 bzEEEL~ U )VIica i USsH 2 gsin
L7z 6 RiffRICBIZi T 2 L. 71U 7 s OTFYn iz
Nala LN 28R 5N (K1, 6 hr), #
W7V T IERIRICIZ D . AV A RDERE
NTWaZ EWEZREEINz (X1, Day D, 2 HH.
SHHEIIEAIVH /4 RARKE L, E# 300pum LA
Lichst0biEEN (K1, Day 2B X T 3),
ZOHOMRDHSE L IRETH o Tz, BIEE TICY
IVIHIEE A IV /A Rk, —ELL ERRATEETH %
CEMMERENT VS,

YIVNGBFIVA S/ A RICBIFBEtEE Y —
MR DFEZ

ABEER T, Wnt3a WVFICEFSRICHRE N T
Wz, AV A RIGHESEEOHIIEAZ %0,
EKIE 2R B A b LTl i & A ERIE S Nk
" (datanot shown), ZZ T, 7ER L7z )L/ NEA IV
7 A R7MEiAE T %78, Wnt3a, Nicotinamide,
SB202190 4R\ T 72 FefifigE U, SR az1r->
PGSR, Tuft >t a b =2 Rl EE T
HMEEE N (K 2), TOENS, YIVIEEA IV
77/ A R 7% Tuft M-S N AN MEFETE 2
T ML T2,

EREM TIR2 EOIER & Z DF

TF L e RS2 AR TIR2 MY, fuEgIc
FIFHTE 20 ZifiN% 2%, HEK293 Mifidic & b
T1R2 Z5fifil I &, S RVER U e hih» el d
% In7e BRI THERR 21175 5 720 T DFER.

6 hr Day 1

Day 2 Day 3

1 YIVNBFIVA/ A ROREBFAEZE L
)7 FERE 6 BEA S 3 HE TORAMZE L, 1 BRICIEZ DERDAIVA/ A FERLNEREN, 2HE. 3HBICES

[CRRICKE KT %, Bar:200 um

DCLK1

3HT

Merge

2 HIVNBTIVA/ A RITHT B —HEna/fit
MEEEEH Y B R 72 BRESOREREG, £H 54 DCLKT Fitk, H5HT (L0 FZY) FURICTENTNRE Lic, Al
|3 DAPI &L ZNZThDTFREGZEREDEEHD, Bar: 100 um



18 bR e

Vol.28 (2021)

FSLRTZIH AV HY
itk HBY (TIR2EAHED

fifk: BY (preimmune)

FSvARTxoan i BY

FSUATZIZS AL EL
fitk: HY (TIRMAHK)

3 RRLCHERZRMAEICHT B b TIR2 RIRMRDKIG
HEK293 #ifalc b  TIR2 ZaEIRIRE . fER LTk b TIR2 (hT1R2) HifdzRIGE . 488 Alexa anti-Rabbit IgG % FALNTHRH

Lz (). ®ZFoME (). bSYR7xo¥3viEl (B

Rk FEBE B TSI BV T DO AR RS
RSN (K 3). —J7. Rz f-> 725
BRI b TIR2 ZRBE ¥ &k - AT
RODBIEREINT, R LA b TIR2 25
FINCERRKRT % T LAV RENTL,

zZ K

TEE TR FOILEA I/ A FBBUCAFAE
250, b hOY VT IVDOATFRRERC Lix M
5, bt FORBE L B2V OHFHERIERETH S, T
NE TRMMERES X UREZOMEICIE, T >l
MHOWLNTE R, UL, KELY—ZIE LD
92y —iREz R 5 LT, Fo iR
EETERIOND 5, HBK 5 FBE SRS
B INEDENE, TTEI IR IR Y 52T
EMER->TWVD, TNHEDENDE I, ZAMK
DOERHEEDFEWICER L TWA T EWgh > T
%, ¥£7z. £ PRBEEENAETZMLERILVEYT
HBHEFVVE, o WHICEFELRY, TOX
IR eMB, k FOMIFIEREOZ < ZHT %YL
ZFMEIC T 2 EEIEH B,

BRI AMEICBNT, & hOHEEET IVICK
%A HEMEZ D T VIR A IV A /) A R 7z fif 5
U, Ui~ Tuft M7 EMEZA A =X L
ZHT 50 —HilZ 2 tFETE ST L ZIHS
M LTz, 51T, Y —WFRIC BRI RIEHT

RTH2. EEHOHWEWZAEARDIERICHKIN L Tz,
S%OEE BERIIHETH BN, HEZE AL
KANDE T TRITZ20E EDITNICHIHTASZ &
MWTED, FolEHOIATIIR T, W2
BARBAROZL OB/ETHRBETZ LWMEIh TV
%o FRCHMZAMITIELE N AR, BERESORS
HTOBREICEENEE > TV B, A TERL
Fefik v, EREMHESA VA A Ricki) %
HEZABAORE L BEAEICOVWTERNTVET
W

S, EEEOMUEMRICHERY — IV TH%
HEEAIVA A RehilhZhiZ 722 & T, B4 7%
MEEIRICHE NS T LI TE S, BIZIZ,
FIWH A REHVS T &T, MEE LR &
% B KT O WU B PR AT RE & 72 > T B,
Fie, AWZIC KD NUWMIRER Tuft MifdZs L O
T — AN OMEFENFRETH B Lo Tz
TEND. FERIZN WD O N CEREM
HLEX VA A FORIANES L EZENS, B
TR I3 RE 4 IR BRI K B R4 DFRIVE V53
IZDWT DT, H % WIEEE R W EE & 1k
& FRHI 2 OBURIC DWW T ORTICTEF E N3 T
HHD. XA A REWRS HiffdH L VEHEE
TED., BETEAINH /A R HERE#ELTSC
EINAIREIC I > TH D, TERKREETH - 7= HilaDTH
SE B OISR T DO RFBIC X BB LITDNT
T ED 5N TV 5,




WRBZERA A A FeAuicibeE 2o —illld ot 19

OIS, BEEWHILEAIVE /A Rty
Y—HEZED DD Y — )V 52 T N2 T
L RERA, BRRE R, ERYEOS
PpAFi Tz RN Z 284 IRgac R E N5 C
EWMARFE N TV S,

E 2

ARUFZEE. NEMEREN BB - B bR
FC K225 K O R E Nz, T TITEL K
N LET,



20

W EMEIWIZEHRES  Vol.28 (2021)

Analysis of intestinal chemosensory cells using nonhuman
primate organoids

Ken IWATSUKI", and Hiroo IMAI”

" Department of Nutritional Science and Food Safety, Faculty of Applied Biosciences,
Tokyo University of Agriculture
? Department of Cellular and Molecular Biology, Primate Research Institute, Kyoto University

Abstract

Several types of chemosensory cells exist in gastrointestinal tracts to sense
nutrition and contaminants such as bacteria or parasites. Although rodent
tissues are used extensively as a human gut model, recent studies show that
the chemical sensing system in rodents differs from that in humans. For
instance, rodents do not produce hormones such as motilin, while human and
other primates do. In addition, the specificity and selectivity of taste receptors
are known to differ slightly between rodents and primates. This suggests that
performing experiments using rodents may not always represent the optimal
choice. Nonhuman primates in biomedical research are valuable animal
models for advancing our understanding of biological responses in humans,
as the availability of human tissues is limited. It has been reported that a 3D
organoid culture produces functional gastrointestinal epithelial cells in vitro,
and can be generated from both animal and human tissues. Herein, we report
the generation of intestinal chemosensory cells from nonhuman primates,
macaques, using an organoid culture system. We were able to maintain monkey
intestinal organoids in proliferation medium for more than one year. Upon
switching to differentiation medium, we observed a drastic change in organoid
morphology and chemosensory cell marker protein expression. In order to
detect chemosensory cells within the organoids, we have generated antibodies
that are capable of detecting the primate sweetness receptor.

In summary, we have generated intestinal organoids from a nonhuman
primate. The organoids that were generated in this study are suitable for
studying the functions of primate chemosensory cells in vitro.



