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FE DA A I 30 TR 12D TU, Skn-1a (Pou2f3) EWVOBRER 7728, H IR, 9 FEBE, H IR LK
REDOTRDLOWRSZFMIBIZRELL, ZAODMALDH AEIZMHADRK T THHIEDNRIILTND, RIFZE T
R (D FED, HRC @R E O AR T HWHII) 38X OKR S L OBE ML BL T 5855 [K 1 CTh D Eyal
I B L, SRR E O A2 R T2 O3 A - 43k B L OMEREHERF 31T D Byal OB 5 AT 2520%
BrIELT=,

LR AFELAYIZ Byal s T2 KIESED72012, 2 O~ T ZARHEH W, 1 DI%, Wi % AT
BUWTIAFIFHF LR Cre V2B —EThHD CreERT2 ZRELTH VU R THY, 1 DIFRA LI H B S FEBE - E R
ﬁéﬂiﬂﬁc BT Cre ZHBLT 5/ v/ A ~vTATHD, BAlIAFFRAIC Eyal ZXRISET-~T AT, FHAMAROR

(CH RO FBRHIIE 23 E A SN TEY, Eyal BRI L OVE I O O A O R - b b B 22K 1
THDHIED RSN, T2, MRV T Eyal s T2 KIBSE 72~ A TH R, RS2 AIRO R
DIERL, ERAIE O DVITH S EBRM AR 23 N Tz, 6121, Eyal k%ﬁv&x%ﬁﬁwtﬂé&%ﬁ@%%ﬁ
WIZBWTHE, EHRME CTHLT TR0 AR 7anF UINICR THRB TEIVBRE ST, £z, BEEOE T
MY LRIV D KRBTk T 5 R TEIb 2 hr— L D AL R L TR R LT,

INHDIEND, Eyal 13X WS E IR E O 22253 2WHIIR 0 4367200 Tred, 53kt DR L 7R R i o B RE
HEFFIZL LB CHDZEDRENT, T, AL CTERLTZ Eyal KB~V AL, S E RO KHME ORI
HYHEARET NV THAHIERHLNE ST,

1. HEEM THHH K I FWRZFE(TIR 7 7V —53 1) BLOE

BWEIROBIZALLIHRRIL, BdmPIcEENsE A2 AR (T2R 7 70— 1) BRESN DY, Bk
WEW S 1 NACAFAE 3 DR 78 LI XL D 8% o RHERITZZNHO GPCR ZF BV BRI L0
WA XD Z RENDZ LTIV AR TH D, B RNIND, BEWRIT Otopl ZFEBLT HEMALIZED, TR
DI G5 38k, kR TEDREL T, HIE, SFIE, a%, 7 ADOETH DRI ENaCa %8 B9~ 2 Wi iR o — 56
Mek, Yk 5 ARWAHD, ZNETORFFRIC ORI LV ZRBEIND Y, ZhHORARRITH S
RS REELT, GHL gk ’“F”iﬁﬁi(GPCR) B DRI L Z REINDZEND, BT DS



BRI DOFEFE O B LA BT 35, 5 AR DI L,
HRICREL T, 2 D RIREDOTNT LD, B,
ERE O OW) OZRRENHY, fiE i, Ik, 9
FOR, R, BEURA S AR T DRI &1 B e 2 R
WCEVZREINDZE, £, BHITE WML L0
AR LV R ENDZENH LI >TNDHE |

T2 1L, W OBRHIIE O %A - b IC B DA 28
EHEHTETEY, ZNET Skn-la (Pouf3) b\ Hi#x 5
K723, HBkE, SDFEW, WML LMK E DT
T AOMAZ BB RBLL, OO OR AT
WIBDR T THHIEREFRALMILTER® T, Fi,
BIDELBRF ThD Eyal NEHRAMIE (HDED, HHKES
R E DI A N T ORI IR) IR BT BLL T
HZEERHLY, Eyal 2N ERCEIREOH A% R
DURHIIE O/ LB REMERFIZ B 5 D LW IR AL
T, ZOMAEELED TWD, o2 IXTNET, WED®
ARLIZB W TR RAYIZ Eyal BB TE2KEBETHYVA
(Eyal conditional knockout (cKO) =7 &) Z{EH L, fi#
Wrait o C& 7o, B ISR DR R 32 B AR O F BLARHT
128D, Byal cKO ~m7 ATIXE RS2 25K D% BB 73
REPWADLTWBZEERALNCI L, FT2, ITEIFH
fRAT DFEH, Eyal cKO <~ A TILEIRCm IR E O
{bF R BTk T 5 2 TR DS b — L= AT
AR D LTINS ED R ST (2022 FEFE Y VA
CARRZER R Bk B 2237) , 512, Eyal cKO <~
ADREIZBNTE, EHRBLORIREOEK DS
B 5D 2B L, Zbicfib > TH RS
FHHIAE A HE NN L T2 (2023 £EFEY VR A T AR
ek BhEkE 5 2338) . LD FE RN D, Eyal 233
T3 K OVE IR E O R O Z F MO 5L - 2 bic R
AI K2R CThDIENRBENT, Byal 1L, Rk#H72
IR 5 0 B 6 ROV A L 7 35 TR A A oD il 5 L2 38 BLL Ty
HZENG, Byal I35 RAME DI AL - 3L AT, B
BT 35 A I OB BEMERF ICH B 5L QD AT REME DS
Hb, T TARIIETIX, TR REEERFET 5720,
R 72 B2 B8 C Eyal 2 RIBELIZ~T A%
TERLL, MR 0 3 LOMTEN 2R 2172 2 212 K0,
BT R IR 123 1D Eyal OMLEPEEA SN
THIEEAMET D,

2. BARAE
2. 1 EyalcKO M

Eyal Bn D=7V 10 2L T loxP ElFlE
LT YV (Byal-flox 7YULV) &R /w7 A~ A
Eyal (flox/+)~"7 A%, Cyagen LV AL, Eyal {1
DRINTIE, 2 DD Cre FEBL~T A&, 1 DI, W
DOEHIRINFEELT D KrtS BAn T ORIEIR U EZIT ires-
CreERT2 Eo41738 ASH7=7 UV (Kit5-CreERT2) &%, 2/
w7 A~ A (Krt5(CreERT2/+), Jackson Laboratory L
AN)THY, HO—D1F, AL T= H RS Fhk - EHHIEI %
B35 TrpmS5 a7 OBtEAT A= aR T Cre B
BASNEZT UL (TrpmS-Cre) &H D /v 7 A v~ A
(TrpmS5(Cre/+), JEFIBFZEE LVFEEE) Thd, ZHbD~Y
A% AT, Krt5(CreERT2/4) ; Eyal(flox/flox)~ 7 AR LT
Trpm5(Cre/+) ; Eyal(flox/flox) ~ 7 A & /E H L 7=,
Krt5(CreERT2/+) ; Eyal (flox/flox) 7 AZxfL, 10 mg/ml &
IRBINTT— AR T2 EX L7 =%, 100 mg/ik
H 1 kg HI0VERDINNT, ~UADIEIE &G LT, #EF%
7 DREA, 2 o AL R 7o~ A% BRI
L7ze RIRRELL CTHEF L T 20 28 5L QU< A
Ze Nz, SRR PRI R OB ERR S, Al
[ IVNES (i ik e S 7 v eeee = ExFSNO L7/ ES /TS
BE0OEREZ - LTI,
2. 2 in situ hybridization

~ A SHMENL %, OIS E AR L, A EBELEE
R U721, 0.C.T.=2> /X7 K (Sakura) H CHifE L7z,
WS 1y 7 138 R £ C-80°C CIRIF L=, W7 my s
X7 T A4 AH v CMI1860 (Leica) Z MV T 8 um (27 Y]
L, MAS Z—FRXZARZ7Z X (Matsunami Glass) (ZH50-D
iz UIR I3ERF £ T-80°C TIRIFL T,

in situ hybridization THV % Digoxigenin (DIG) &5\
Id Fluorescein (FLU) TIE#kL 727 Tt ARNA 71—
71X, DIG RNA Labeling Mix (Roche Diagnostics) &5
I% FLU RNA Labeling Mix (Roche Diagnostics), 35T,
T3 F721% T7 RNA polymerase (Roche Diagnostics) T in
vitro transcription Z1THZ&I2ED, BRIz, ARkL7T
YF R AT =T X, TIVHVEERE (42 mM NaHCOs,
63 mM Na,COs, 5 mM dithiothreitol (DTT) ) H1°C 60°CAL
B HILITED, BrAba T, K 150 RO RSIZL
THW,



2. 2. 1 Single in situ hybridization

~ U A ERFLIAD B IEHAE T 1L 4% ST LT L
7 ER (PFA)/ PBS ¥%iRHFEIRT 10 HRHEELZ#E,
0.1%>¥=F Le'mdi L F—hk (DEPC)/ PBS T 15 57[H
DUVELZ 2 [A1FTV >, 5xSSC I buffer ZEHL 7=, Z D14,
TUNATVEAE —a ¥Rk (40 pg/ml Herring sperm
DNA (Promega) , 5%SSC, 50%75/L-. A7 IRIEHR) T 58°C 2
LA T VI A= ar &fTolz, AT VEAE
=L ANINATVE A Y — 2 PR (5xSSC, 50%74 /L
LT IRAW, 5xDenhardt’s solution, 500 pg/ml Herring
sperm DNA, 250 pg/ml yeast tRNA (Roche Diagnostics),
1 mM DTT, 20-200 ng/ml DIG 1% 7 > F &> X RNA 7
a—7) &Y i EIZFet, 58°CT 16 BT 57, ATV
HAB—artk, 58°CTC, 5xSSC 12&D 5 7 OvEE%
2 [, 0.2xSSC (2&% 30 Zr DB 2 BT 72, =il
IZBWT TBS T 5 Ml Licik, 7 ayx o 7k
(0.5% blocking reagent (Roche Diagnostics)/ TBS) C 1 I
M7 ayXr 2 5iToT, TAHI T A7 72— hEaHT
UAX 7 = PR (AP-anti-DIG Ab, Roche Diagnostics)
T yF o TEEIRT 500 fFICAIRL, =T 1 Kb
JF R RS EAT 577, TBS 1245 15 S0 Ue4 55T 3
[EH T\ Y, NBT (Nitroblue tetrazolium chloride, Roche Diagnostics) &,
BCIP (5-bromo-4-chloro-3-indolylphosphate, Roche Diagnostics) %
FELLTHY, | T 16 BB ORIEEIToT, A
7TV, BEREE (BX-53, Olympus) 33 X OVATEE
FUH VT AZ (DPT4, Olympus) % AV CTHIZS, foékLiz,
2. 2. 2 Double-label in situ hybridization

FREEFAIERIS, <0 A FFLEAD B EBRE U &2 v
TTVNAT VI A B —armiT-7-%, DIG K7
FELA RNA 7a—7BLO FLU &7 FErA
RNA 7a—7 28T AT VLB~ al iR aEY R
FIZFeH, 58°CT 16 FEM DR ZEIToT2, NATVE A
B—Taitk, 58°CC, 5xSSC 1285 5 vt 2 4],
0.2xSSC (2% 30 3[R DYEZ 2 B To72, FilIZBWT
TBS T 5 3 ML=, 7 oy 7% (0.5% blocking
reagent (Roche Diagnostics)/ TBS) C 1 i 7 =0 7 44T
STy EXFUREE T VA LA L HUK (Biotin-anti-FLU
Ab, Vector laboratory) 7 2 7T 500 fHIZAR
L, =R T 1 FFEHURBUARROGZAT 72, TBS IC8D 15497
MO PEH4 =R T 3 1TV, Avidin-Biotin Complex

(VECTASTAIN Elite ABC-HRP Kit, Vector laboratory) &
30 IR ISSH 7o, BE 1%, TSA Biotin Plus System
(PerkinElmer) 2 VT 10 43 M OEAF AT TIN RIS
EAT o1z, Belk, 3% b KSEKEIRE 60 43[R SUG
¥, £D%, HRP #EGHIT %7 = Hik (HRP-
anti-DIG Ab, Roche Diagnostics) &7 B 7 KK T
500 FHZARL, |ET 1 BPURHUARR S ZTT -7,
PE¥% 4%, TSA Plus Cy5 System (PerkinElmer) % FH\ T 10
SO Cys (LFIIRKIEE LTz, E4FUALTFTINIL,
Alexa 488 FE#& X417z Streptavidin (ThermoFisher) & i
SHTHOLERR LT, VEVH#, DAPL YLazqTo70, 4ot
T F AL, S — Y =B 27 4 (Ti2, Nikon)
FWTHBIZE, Fodkliz,

2. 2. 3 RFRICKHT HITERMT (v IRER)

IR KT T2~ 2Dy 78 % E T 572912, Y
VX7 HEE (AN T AN LKT-8) & iz, Uy 74k
B2 T, v ACK TSR L ORISR AL, £
AUTKET 5 5 BIIOY 782 RIE T 5209 Th D,
IKRLKIRIE~DT 7R AL, ¥ yv v —OREIZL0H
s, £, ABRICHT L —=02780C,
fBE LI~ AL L, T 23 REFFT ) GHEK (=
PITE HBR) 21772, Fb—=2 7%, v~ 7 RITK%E
RL, MDDV 7L T 5 BEKkE 5%, 20k
10 BIEAKIZT 7 ERATERD, B TKERRL, #)
DOV ZFHRHL TS BKE G 258095 0T7% 10 [
PLEMEIR U=, LLEE 1 HO'yvardl, Dipded s
HEL LD —= 7% Tz, KRBT, f—=2
7 EIRARIZ, fRAT D 23 RERIRT2DAEAK (=X H B
) Z217 o7, UyF o Z43EEZ VT, KITHT5 5 B
DUy 78, WNT, WEIRIZ T 5 5 BOYy 78
ZRE LTz, BRI, IREDRWEDNLE WS DD
JNEFE THIEZATVY, B3R EOWREIE ORI EDMIZIE 10
W7 78R CTEARWERE R 25T 7,

EHLIEHRBERBICIREIZLLTOEBY THS;
Denatonium Benzoate (0, 0.1, 03, 1, 3, 10mM) ,
Cycloheximide (0, 0.03, 0.1, 0.3, 1, 3 uM), NaCl (0, 75,
150, 300, 600, 1200 mM) , KCI1(0, 75, 150, 300, 600,
1200 mM) , NH4C1(0, 37.5, 75, 150, 300, 600, 1200 mM),
Disodium Malate (0, 37.5, 75, 150, 300, 600 mM) , fE#T )5
EELT, FREICBITD SOy 8%, KT 5



5 POV 7B TERLUT, MRHMEE R L7z, SLEt7e
fi#HTIX, Graphpad Prism 9 % VN TITo72, 2 Jlid &5
5301 (Two-way ANOVA) 217\, Holm-Sidak 2 ik
172,
3. MIRHER
3. 1 Eyal cKO T RDOHKEIZH T 2HEEEEETFO
I

Eyal B Fa RELI~ T AT, E?& [EfZIZFEA TLE
72D, R TOMMIZATHITZOIZIL, MR 2=
“74"/3%/1//‘)777‘7F??X@{’Eﬁz-ﬁﬁpﬁﬁh ETHY,
Eyal {5 1O flox ¥ A (Byal #f{n{-DOT=F /> 10 &4k
TedOIZLT2 2D loxP BAIMEASH I Bn 2RO~
7 R) ZAERR LTz, AMFFETIL, REERFRAIC Eyal #{51
Z /KT BT Cre driver £L T, 2 DD~ A%%i% H
Uz — U, MR A DR 30U TR Y
Cre Var v} —ETH2 CreERT2 ¥ Bl 5 Krt5-
CreERT2 /v /AL~ A% AW, 65—, AT
Hk > FoRESAEIZ 3 VT Cre 25881975 TrpmS5-Cre
I I A= R T,

TasQrs

control <SN .

EyalckO
in stem cells

EyalcKO (
in mature cells

BT ALY, Kit5(CreERT2/4); Eyal(flox/flox)~"7 A
B IO Trpm5(Cre/+); Eyal(flox/flox) <™ A (LL T, Eyal
cKO in mature cells) % {F 8 L 72, Krt5(CreERT2/+);
Eyal(flox/flox) ¥V AlL, ¥ EXT 7= O HIZXD, Bk
AN B W T 2358 L 7=~ T A (LU T, Eyal
cKO in stem cells) & N CTRENT 24T o 72,

F£7°, 2 FED Eyal cKO vV ADHERALIADKTEIZE
VDR BB R T DA BLORE 7% in situ hybridization
(ZLOH ATz, ZORER, ERSZHNRTHD Tas2rs DV
TV, a3 br— L= AT, RESHD LT
7= (Fig. 1), Eyal cKO in stem cells DB TlL, 58 7

FNERE DB OMaABlEEST-—T7, Eyal ¢KO in
mature cells DOEEE T, Tas2rs D7 F/UTTEAEH
RSN T, WO ERZBITHS Taslt3 D75
JVBERENE, v b — L= A2, 2 D Eyal cKO +
AL Tz (Fig. 1), HBE, 9FBE, wrHsfaic
WU THIT D TrpmS O 7 FUE, avba—~7AL
Eyal cKO ¥V A TRERZIT RSN >7 (Fig. 1),
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Fig 1. Expression of taste-related genes by in situ hybridization analysis

Gene expression in the circumvallate papillae was analyzed in control (top), Eyal conditional knockout (cKO) in stem cells (middle),
and Eyal cKO in mature cells (bottom). A mixture of Tas2r104, Tas2r105, Tas2r118, and Tas2r126 probes was used to detect Tas2r

genes.



Iz, avba—L~7 2B L Eyal cKO <~ A% Hu»
T, Double-label in situ hybridization 21 T>7=, Trpm5 &4
ST D Tas2rs DFEBIAHBAA T LTG5, 22 ha—
N~ ATCE, TrpmS 27 /W AMBEES /IR0 —E oD
HIFUZ I T Tas2rs DOV FnMEERS 7= (Fig. 2A),
Eyal cKO in stem cells ¥ A TlX, Trpm5 ¥ 7 F /L3
Bl ORHIIOZ<—EIZ, Tas2rs D7 /LD @
2z (Fig. 2A)

%72, Eyal cKO in mature cells ¥7 A ClX, Tas2rs D
ST MFIEE AL BIE SR D o7 (Fig. 2A) . Trpm5

Merged
+ DAPI

A Trpm5

control

Eyal cKO
in stem cells

Eyal cKO
in mature cells

EHBR D FRZFIRTHD Tasled OIETLFHREZARATL
ToRESR, avha— /L~ ATIL, TrpmS 7 /L3 22
SN O —EOAALIZF N T Tasled DT T L
BE2SN 7= (Fig. 2B) . Trpm5 BEPERIIE DK 50%0 M
23 Tas1r3 Z3EBLL TV 7z, Eyal cKO in stem cells ¥ A
TlE, TrpmS B PERERRL O K53 DAL T Tasle3 O
FIVDMELEZSH, Eyal cKO in mature cells 7 A 230
THRIERIZ, Trpm5S AR O K43 OHE T Taslr3
DT FHBlEES VI (Fig. 2B) .

B

control

Eyal cKO
in stem cells

Eyal cKO
in mature cells

Fig 2. Expression correlation of taste-related genes by double-label in situ hybridization analysis

A. Expression of Tas2rs (green) and TrpmS5 (red) was examined in the circumvallate papillae of control (top), Eyal ¢KO in stem cells
(middle), and Eyal cKO in mature cells (bottom). Merged images with DAPI stain are shown on the right. A mixture of Tas2r104,
Tas2r105, Tas2r118, and Tas2r126 probes was used to detect Tas2r genes.

B. Expression of Tas1r3 (green) and TrpmS5 (red) was examined in the circumvallate papillae of control (top), Eyal cKO in stem cells

(middle), and Eyal cKO in mature cells

3. 2 Eyal cKO DIERKIZHT BE

Iz, arha—/L<w 2B LN Byal cKO in mature
cells ~U A% T, BREIRIZ T DI TEIfENT 21T > 72,
ATV, 7K DV NTRIR IR 2 & A TEHRD S i 2 koD 72 [A]
BEFHHFT LD TEDL) yF 7 E (AL T AR
LKT-8) Z AN THT 72, il R, 453 B O KB RI %
T5 5 OV 78 & L, KTk 2 5 OV

LD TRUIZ, DY 1 ITEWEE LY v L2 e %
RL, B 0TI WIEE Y  ZED B LT, D EDKIAIR
R b EIR T,

Eyal cKO in mature cells ¥ ADKEIZIBWNT, #HE
SRR THD Tas2r B T OFBEINKEIDL T
END, EWWE CHHT TR=ULBLOTI7rAF I

RIZxt 92V 7Bk 2 1To72, TO/E, avte—L~



TAET TR AR 7aAF UIRORENEHIRBIT
DN TY 7 E DN L&, Eyal cKO vV AT, Uy
IEITHEVHAE T, BIREDOT Fh=yL0v7m
FIINCH TV 7 EiTar fo— L ~T ALV A EIC
KED 7= (Fig. 3A, B) . IRWTC, KK T 2>
RERZAT 72, HAL T RUZ L (NaC) 12695 v 7 akBR
T, RIRE (75~300 mM) IZ88W\CiE, v hr—L~
AR LD Eyal cKO <7 ATY 7D IT R b0
ST, R (600~1200 mM) (2B W Tk, 2 ha—
ST AT Eyal cKO v A TYy 7O 13RS
MIZ729, 1200 mM @ NaCl (ZxF4 2V 7 8o o —
NI ALDHEIZRKED -7 (Fig. 3C), ALV L

A Denatonium
*
10 *
(1]
(1] T T T T T
a1 03 1 3 1
Conc{mM)
C NaCl
10 ¥
[
on T T T T T
75 150 00 0 1200
Conc{mh}
E NH4CI
10
(1]
00 T T T T T T
WS TS 18 M0 s00 120
Conc{mh}

Fig 3. Response to taste solutions by lick tests

(KCD 12k} 32V 73 BR Tl fRTLI= 2 COREICE
W, arbr—/b<=UABL W Eyal cKO <TU AT v
BOEIIALNRDST203, B E (600~1200 mM) (2
FBUVTIE, Eyal cKO v ATY 7R RKENEWHH[H]
237 (Fig. 3D), LT =75 (NHLCD (x4 5Y
V7RI, AT L2 COREIZBWT, avba—
N~TABEIDN Eyal cKO vV ATy 7O ZEIT RO
727572 (Fig. 3E), VoA N w L& W fETIC
BWTH, TRTOREICEBNT, 2 br— /L vTRE
KOV Eyal cKO vV A TYZE DT BN/ T203,
R (600 mM) IZ8 T, Eyal cKO <7 AT w74k
DRENEVOH A 238 - 7= (Fig. 3F)

B Cycloheximide
*
* ok
10
03
ﬂn T T T T T
083 01 03 1 3
Conc (ul)
D KCl
10
03
oo T T T T 1
75 150 0 ee 1200
Conc (mi)
F Na-Malate
10
03
00 T T T T T
35 75 158 We &6

Conc (mi)

The number of licks during 5 seconds for each concentration of taste solution was counted and expressed as a ratio to the number of
licks during 5 seconds for water. A value closer to 1 indicates more licks, and a value closer to 0 indicates fewer licks, i.e., avoidance of
the aqueous solution. Symbols depict means, error bars, + s.e.m (n = 5 control (black) and Eyal cKO in mature cells (red)); * P <0.05



4. ER

Px TN ET, WEOHHILRFRAIC Byal BB 1%
KT D~ A (Eyal cKO in stem cells <77 A) DfiEHTE1T
VY, Eyal cKO ~ 7 ATl B HA: SR FEEAEE 73R E I
DLTWDZE, Eyal cKO T ATITE MRS EREDEL
FRID A3 5 ek TEh A 3 b — L= A B
pF 52k, F7, Eyal cKO in stem cells 7 ADBREEIZFS
T, RS LUV IR EE O #0052 A B 5 D T
DRIV H B FBRAIEA BN B2 L AR L TE T2 (V
VN A T BB BIRGE S 2237, 2338), ZHHD
f R, Eyal 23 EHIS KONETREEOHERO Z IO FE
A MBI AR IR T CHDHZ L Z RS 5L D THDH,
O3AEA% D (BEALTZ) s OV R FE D YEk oD 52 254
([ZFBW\ T Eyal 2SHIIROBEREHERFICE DRI 5-F20
DNEIRATH T2, ABFFETIE, AEALTZMHIRIC TS
Eyal J&{n 7 OBREZ DT 57012, BBV
FL)IZ Eyal % /K#E 3%~ A (Eyal cKO in mature cells) &
VERLL, BT U7, KRR AT 2 T o7 2 A, BRFEIC
BT, ERZ RO BN RKE BT 5—707, HikD
FRZ RIRORBITINL TN, E72, FTENERI R AT
EATSTEZA, R EIRE ORI T2 b T8 =
V=L T AT A L TN B T EDD, Byal 1, Ak
LT BRI OBEREICH LB CTH LT EN LN E 5T,
4.1 FLEABKHRAIZH(+5 Eyal Di%AE

Eyal 1%, WREEH O Mluds JOAR O HIfI R BL
THIRERFLL TRESNEY, Fx 3£, WEO®
HERUZHEBLFD KrtS-CreERT2 A% FIVT, BRAEED
RREFIC Byal 2 KBS HZET, ROMEOAIRIZIT
% Eyal ORSREOMNTZTAIA T, ZORERIL, FEFEOHE
FFLR L 72360, AERFLBAO KA T Tas2rs FEHL
i GEWR R LU E O 2% 51 D HIlR) S FEAS L
HOYIT Taslr3 FEBAINL (HEE-S EREMIID) 23 EEA S
HZEND, Byal (3ARIMEOHINEN DRI L OVEIRE D
A SIS T DA~ DB E I BRI A THY, A
FRALFEDRE T, Taslr3 FEHAIILH DL Tas2rs FEH
HRODT 7 4V N Tasle3 23T 2/ TH L FTREMEA
BHTENRIHIZ (2023 Y VA T AW EB K
Bk 2338), ABFZETIL, /0 big DR AL -
BT Eyal ZKBSETo~TARTLIZEZA, FEHIC
BN 21, #AIIEIC BT Eyal 2 KBS~ A

DA FRFLIUT I D18 n T FEBURHT ORGSR & RS R0
BoNTz (Fig. 1), 37205, bR DAL 72 Ml 3o
T Eyal ZRIBSETv T ADKEIZBOTY, HHSA
ROFBIDHRL, Tas2rs FEMIE GEMRIB L OESRED
WA 2 A3 HA0IE) 3 FEASNAIRDOYIC Taslr3 FEBLHAE
(HBE > EMHINR) DS PEAESND EVIFERTHD, 72771,
NN ¢ AN R Yt oY Nl e - Ui o 8211 10}
D E BIRHT R UE T D, I L ONER E DA%
T OMEAETEMAREL THHELTZ% T, Eyal /K4
FTHELIZESTT 7 AN THLHEEZ LA H IS EBE
AR E7RDH DI ENE X BILD, Eyal 1, HHRBIOE
IREDE AR T DO BERE A HERF T 272D IZH B
RRFTHHIEDRBEIND,
4.2 SREDEKRZRICETSERMEOEE
AWFFETIL, R OB LONERE O A 2%
THMBANFITIE R LT~ 2% T, [TEY PR fifhT
AT o0, HEWMELL CTHW =T Fh=rAR0v 7
SRRICHT DIGENE, v ha— b~ A TR R AT
WU 7B AL Qo 7=DIZHIL, Eyal cKO <7 ATl
Uy ZBOPINTZEAE RO T, miRE (3, 10mM) D
FTF =04, BEE03, 1, 3mM) DT 7aAF IR
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Summary

Taste perception is initiated when chemical substances in food are detected by taste cells located within taste
buds in the oral epithelium. Humans can recognize five basic taste qualities: sweet, umami, bitter, salty, and sour.
Each of the sweet, umami, bitter, and sour tastes is detected by distinct populations of taste cells. Salty taste is
mediated by two separate pathways: low-concentration sodium taste and high-concentration salt taste. The former
is detected by a unique population of taste cells distinct from those sensing sweet, umami, bitter, and sour, whereas
the latter is detected by bitter and sour taste cells. This study focuses on Eyal, a transcription factor expressed in
bitter taste cells (i.e., taste cells that detect bitter taste and high-concentration salt taste) and undifferentiated taste
bud cells, to investigate its role in the differentiation and maintenance of taste cells responsible for bitter and high-
salt taste detection.

To analyze the functions of Eyal in taste buds, we used Eyal-floxed mice in combination with two Cre-
expressing lines: one expressing the tamoxifen-inducible CreERT2 recombinase in taste stem cells, and the other
expressing Cre in mature sweet, umami, and bitter taste cells. In mice lacking Eyal in taste stem cells, bitter/high-
salt taste cells were replaced by sweet and umami taste cells, indicating that Eyal is essential for the differentiation
of bitter/high-salt taste cells. Similarly, in mice lacking Eyal in mature taste cells, expression of bitter taste
receptors was markedly reduced, and bitter/high-salt taste cells were replaced by sweet and umami taste cells.
Behavioral assays revealed that mice lacking Eyal in mature taste cells failed to avoid bitter substances such as
denatonium and cycloheximide, as well as high concentrations of sodium chloride and calcium chloride. These
findings suggest that Eyal is required not only for the differentiation but also for the maintenance of bitter/high-salt
taste cells. Overall, this study demonstrates that Eyal is a key regulator of bitter and high-salt taste cell identity
and function and that the Eyal-deficient mice generated here serve as a valuable model for investigating the

molecular mechanisms underlying high-salt taste perception.



