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WD, HER, ST, EE, BERITE N TN RN CZAIND, FWRICBL T, 2 S (EREDFRT LD,
BLO, EIREDHEON) OZEREENRDHY, B 1L, HIE, Sk, HIk, MIKASZA T OWMInE T 2220k LD,
B IS L ORI K Z B SND T ERIALN /2> CD, 29 LT MSHIRRED A5 E A 7 HH 750 11
HEIZ DV T, Skn-1a(Pou2f3) EWIREER 7725, HIBR, HFEIR, AL L ORI DT R A RSz 25 5 B
L, ENHDMARD TR EITMEDIR T THOHZENREIIN TN D, ARBFFETIE, HUSHIIL (O FD, HRCEBE DA%
BT UML) 3 LR EORE R R BT DT K 1T D Eyal 125 HL, HESCEIREOEZZ 5T 20
DIEA I D Byal OB GEfRIT T 525 BRIELT,

BRTEIZ381T D Eyal OBEREZMRIT 272012, BRE OEHIFLIZ I N CHRAIFEER Cre V2B —E TH5D CreERT2 %
BHTD )7~ A% (Kit5-CreERT2) X O Eyal-flox 52RO~ A% VT, BRERFAYIC Eyal ZKIELIZ~
U Z(Eyal cKO v 7 A) ZERIL 72,

Eyal ¢cKO <7 ADH FRFLIADKE 1 ZH1T DR R T DB AT SIRER, R BROT 7S VBHER, =

YRR R ARKREFAD LTV, — 7, HBROERZ RO 7T AL, avba— L~ T AT,
Eyal ¢cKO ~DATIIIEMNL TV, BEIZI T DR BB R+ ORBUHIIE A FHIL, = hr—/L~7 AL Eyal ¢KO
~ U A% R U RE R, HR, SFE, EHSMIRIC B CRBLT S TrpmS O 7 VBRI hr— L~ R3S
LT Eyal cKO vV RICBWTHEBEREITBLEINRDTCbO 0, HRZFR Tas2rs O 7 F/VEGMEM I EIE
Eyal cKO ¥V AIZBWTHEITHEAD L, F72, Hk-OFRZAIR Tasl3 O 7 F/VGHERIIAENE Eyal cKO vV AIZE
WTHBITHARL TV, ZIUHDTEM D, Eyal cKO ~ 7 2D I3\ VT L OVE I E D ROSZ AT 545
AEANB D L, H > EZ IR I35 2 L0 REH, Eyal DSERBL OEREOHEROZ BAMIDORAE Sy
I B2 R F- THHZED BN 5T,

1. HEEM RELT, G o\ E BRI 5K (GPCR) THHH
BEMEBIOBRICAELLHR T, BAHICE EhD R BRDFRZHM (TIR 773045 1) BLOERZAFIR
WV DS O ENITAFAE T 2R LI XL Dk o Bk (T2R 77— 1) RIES =2 FRIRCH R 12
Iz L2 REINDZEICIVAELLERT THD, ERRE S B0 GPCR A5 BILZ2 W BRI KIS R SIS, BRIE
WA, B CEAREL T, B, DFER, EHIR, ERLK, 1% Otopl ZFELTBAAIZLY, FRIT LD TH L
WD 5 RN HD, ZNETOMFIEICEY, IREZER  BWRIX ENaCo ZRHLT 20RO — S oM k025



ENBGY, ZhBORARLRT A BB IC XY
SZRINDHZENG, BRREOZERMEIIWRHORED %
KEMEEAREE 9%, HEHRICEIL T, 2 D KREDOFRIY
LD, BLY, S DH O D BRI AHY, R
FUL, HOR, DF0R, TR, BRRA AT DM SR
ARSI E e S Db SRR NS i DAY
ZRENDHIERHLNT RS> TNDHS Y Fhx i3, R
RO DA - S KIC BT DA D TETRY,

ZNFET Skn-la(Pou2f3) EWOEEER T8, HIE, 5FE,

AR 3 L OMEIR E DT N 7 A B2 I 58 B
L, ZNoOMBDFEITHADRE FChHI LR E LM
BN TET T U4, BIOBR SN 1-ThD Eyal 2535
AR (DD, HRm IR D A2 53 20 ) 12
FrEAICRBIL QA EE ALY, Eyal 23V ERSCH
R DO 22 KT DA S BIZBE 595 LW H G
ZNLTC, TOMGEZHED TS, BEEE OIS TIX, %
R B WIC Byal Bz 7% K#E T 5~ X (Eyal
conditional knockout (cKO) = R) Z/EHI L, BREEIZIIT
DIRTE SRR DIEBLEATV, B WSROI B
REPDLTNDTEE R L2 (2022 4EEEY VAT
VAMFTEBNRR BhRGE B 2237) . Fiz, FTENEAORRATIC
XV, Eyal cKO <7 AT, EHWRIZxHT2IE N ba
— YA L TND L, mIRE O LR
NI s WYY /= N By R gy B Shel = a1 S NS T A
DL TNDZEERHLZ, ZNHDZEND, Byal [dEiE
FEDMDOZRIZEDDZEN/RIBIIL, Eyal MNEHREBX
OE R EE OO B O R AL /LI W CEE

AR EN S TNDHEEZ B (2022 Y LI A

‘/M%%BJJEE BplcdE 75 2237) . ABFFETIX, WRFEFr

MIZERE KT Eyal ZXKBLI-~T AZERIL, JOGEM
_n‘ﬂ%ﬁk%ﬁﬁ&ﬁﬂﬁ%ﬁﬁ_ 2Ry, Rl bz BT S
Eyal ORERECHAMILD S EHREDZEMA BN TS
ZEEHMET D,
2. MRAZE
2. 1 EyalcKO !

Eyal B - Ox7Y 10 #8212 T loxP A5l
B ALT=7 UV (Byal-flox 7UV) fRfD /o7 A~ A
Eyal(flox/+)~"7 A%, Cyagen L&V A LTz, Krt5 & 15
F DOFEAEAR L E T ires-CreERT2 B ANE A S/
7 UL (Krt5-CreERT2 7U/WV) b D /v I A4~ T A

Krt5(CreERT2/+)1E, Jackson Laboratory SV A LT,
Krt5(CreERT2/+)~ 7 AL Eyal(flox/+)~ 7 AD T &
PHEITLY, Krt5(CreERT2/+) ; Eyal (flox/+)~ 7 A% 1
HL7z, 72, Eyal(flox/H)~ T AEILOHIT G HHEIC
£V, Eyal(flox/flox) ¥V A Z{EH L7, 56172
Krt5(CreERT2/+) ; Eyal(flox/+)~ ™ A& Eyal(flox/flox)~
UADOHE T A D HE XY, Kit5(CreERT2/4) ;
Eyal(flox/flox) ¥ 7 A % {E H L 72, Krt5(CreERT2/+) ;
Eyal(flox/flox) ¥ AIZXfL, 10 mg/ml L7enkHica—r
SRR 7= 2% 7 =%, 100 mg/ IKE 1 kg H7-0
ERBHIDNT, vV ADERIIR G LIz, #EFT T 2D
5%, 6 At LTc~0 A% BRI FH L7, xf I
ELTHEXR T 7o B 5L TN ZZ W,
Bz ERR I L OB FERIL, ) e el R Ak K7
BARTHAR R 2R B R B IO ERZE SO
TKERAE T2 L CHEMmLT,
2. 2 in situ hybridization
2.2.1 Y TILETO—TDRE

~ U A SHMENL 5, OIS E R L, A EBELEE
ZRHL7-1%, 0.C.T.2> /37K (Sakura) 1 CHfEL 7=,
WG Ty 713 FREEC-80°C TIRIF LT, BRAE 7 1o
X277 AF A%k CM1860 (Leica) 2 VT 8 um (27 Y]
L, MAS =2—RA7AK2J A (Matsunami Glass) {ZHED D
(F 7o G IE R £ C-80°C TIRAFLTZ,

in situ hybridization TV % Digoxigenin (DIG) &5\
/% Fluorescein (FLU) THERk L 7= 7 > F £ ARNA 71—
71X, DIG RNA Labeling Mix (Roche Diagnostics) &5
I% FLU RNA Labeling Mix (Roche Diagnostics), 35LT,
T3 7213 T7 RNA polymerase (Roche Diagnostics) T
X0, BRkL7z, &RkLTZ
Ty F AT T—T 1%, TV (42 mM NaHCOs,
63 mM Na,CO;, 5 mM dithiothreitol (DTT) ) G 60°CT
ERFHZ 28D, WrRbEATV, £ 150 HEDRIIC
LTHWE,
2. 2. 2 Single in situ hybridization

~ U AR ERFLEAD BTG U 1L 4% 3TV LT L
7 e (PFA) /PBS iR T 10 s MIEEL 21,
0.1%¥ T F /L e’m /LR S —k (DEPC) /PBS T 15 3 fHl D
JLERZ 2 [AIFTV, 5% SSC I buffer Z{EH#iL 7=, Z D,
TUNATIVEAE —a FEHK (40 pg/ml Herring sperm

in vitro transcription #1792 &1Z



DNA (Promega), 5x SSC, 50%7/L A7 IRVEHR) T 58°C
2 BEE TV ANAT VLA B —arv &l Tolz, N ATIEA
B—al 3N AT7IVF A B —a JiR (5% SSC, 50%
ARV LT IR, 5% Denhardt’s solution, 500 ug/ml
Herring sperm DNA , 250 pg/ml yeast tRNA ( Roche
Diagnostics), 1 mM DTT, 20~200 ng/ml DIG f&##7 >
T A RNA 7'u—7) 2] fy LIZ5ft, 58°CT 16
MfTo72 NATVE A —T a1, 58°CT, 5% SSC 1T
£% 5 53 MoWeE4 2 8], 0.2x SSC I12L2 30 43 MDY
% 2 [T o7, ZiRICIBUNT TBS C 5 4/ fvEif L1,
T ayXx 7 I (0.5% blocking reagent ( Roche
Diagnostics) /TBS) T 1 K¢l 7 my o 7 &AT o0, 7V 7
V73277 2 =BGy 2% 7 = filk (AP-anti-
DIG Ab, Roche Diagnostics) %7 v 7 7AZC 500 %
WAL, T 1 FFEHURUAROS 21T -7, TBS 12
£% 15 oA =IR T 3 [T\, NBT (Nitroblue
tetrazolium chloride, Roche Diagnostics) & BCIP (5-bromo-
4-chloro-3-indolylphosphate, Roche Diagnostics) % 38 &
LTI, ST 16 BB AR EAT T, AT 7T
JViE, RS (BX-53, Olympus) 36 L ONAMEE ] 7%
JL71 A7 (DP74, Olympus) & FV N THIZS, Fldkl7e,
2. 2. 3 Double-label in situ hybridization
FREEFAIERIZ, v AH FFLEA OB BRSO A &2 v
TTUNATVEAE—Tarw{To7-4%, DIG K7
FEUA RNA 7r—7 BLO FLU %7 F 1A
RNA 7'm—T %G L AT IVE AL —a WEikaEY
FIZ3RE, 58°CT 16 RO ISEIT o1z, NATVH A
B—Tarth, 58°CT, 5% SSC 124D 5 /M oBkd% 2
[, 0.2x SSC 1245 30 3 M D PEF % 2 BT 72, EiRIZ
BWT TBS T 5 pMUEHELIER, 7 uyd s iRk
(0.5% blocking reagent (Roche Diagnostics) /TBS) T 1 I
W7 ayx o 7 &itole, EAFUREAEIT VA LA
PLiA (Biotin-anti-FLU Ab, Vector laboratory) %7 1%
TR 500 fEICARL, IR T 1 RFRIFURFLA K
JSZEAT ST, TBS (242 15 3 OPE#Z =T 3 BT
VY, Avidin-Biotin Complex (VECTASTAIN Elite ABC-
HRP Kit, Vector laboratory) & 30 2y )sSH 7=, Yeig
%, TSA Biotin Plus System (PerkinElmer) z VT 10 43
MO F AT IINBIGEAT o T2, Veifik, 3%IiEEE
{EKFKERTRE 60 HPUSSHE T, £DH%, HRP #H&

Ly 2% 7 = 5K (HRP-anti-DIG Ab, Roche
Diagnostics) 7 =¥ 7K T 500 FFIZAIRL, iR
T 1 FEMSURBUA RS Z 1T o7, Palft4, TSA Plus Cy5
System (PerkinElmer) z VT 10 43fE]D Cy5 {bF7IK
FOea Uiz, EFF AT TINIL, Alexa 488 fRakS4L7
Streptavidin (ThermoFisher) & & hit> S8 Tt JEARR L7,

YL %, DAPL YeazAT o7, doks 77 /ud, Rl
— W —BAE S A7 4 (Ti2, Nikon) FIVNTHIZ, Gl

WL 7T VARG T DML O $X, Photoshop
(Adobe) Z W THT > 72, AFRFLIRYIH O 1 SO F
() ICE ENDEWRE LRI, 807 T e 75
RO F 45 %4T>7-, Eyal cKO~7A(n=3) L= ho—
=T A(n=3) DR FHIZ0 DKM a a7+ 2L,
t-test [ZRD IR L 72,

2.3 RAYATLAfEH

Eyal cKO vV AREaL ba—/ L~ 2D FFLIA EK
25, LLFOHFIEIZEY total RNA ZlH L7, fiHIL7Z
~UADEOAFILIAE FIZ 2mg/ml 2757 F—+%
(Sigma) A 50 plEAL, &% 5 43, 37°C D PBS
HICHE LT, By N CH AL BB A2 FIBEL ,
RNAlater ( Sigma) ~# L 7=, RNeasy Plus Micro Kit
(QIAGEN) Z# T total RNA ZHfH, KRl 7-,

DNA ~A7a7 A7 =2, hlstt~vrny-rv
Y/NATRFEL CTHAGLT, BUSLIc~A 70T L AT —4
IZ, Affymetrix Power Tools (APT) H1(Z#&% Robust Multi-
Average (RMA) {£4 FHIWTIER L LT,

3. HE#HBR
3. 1 Eyal cKO YO RDKREICHE TR EBEERTF
DB

Eyal 5 &2 KELIv VAL, EREEZIZFEATL
120, AR CTORNTEATH DI, MRkRE R A7
LT 4vat v TR AOERL AT S L EEC
o5, ZDT-OIZ, Eyal BI&TD flox ¥V A (Eyal #&ix
F-DTHV 10 ZHede AL T2 DD loxP ELFIHME A
SNTZBBTEFFOYTRA) 28 ALT2 (2022 Y L
PA T AW B 5 2237) . Eyal-flox 7Y /L%
FEIZE ST RAZBWT, CreVar v F—Fickh 2o
@ loxP ELFI DM THIZ BAELDHE, =%V 10 HTIY
HESH, UBEORSITTL— LT 7L, HEEr 7
Eyal Z>  /\VEPELNZ2L2 5720, MLk e H A 72



Eyal i FXRE~UARERIND, WERRIIC
Eyal i85 7&K T 57289 Cre driver v ALL T,
W AT A B W CIRAIFFER] Cre Vb
— B THD CreERT2 3 H1 T % Krt5-CreERT2 /> /A
<~ A% =19 Eyal-flox <7 AE L Krt5-CreERT2
w7 A4v =7 A% W T, Krt5(CreERT2/4);
Eyal(flox/flox) ¥V AZAERIL, #EFXT 7= DG
D, EBRMRBICEWTHRZZFE LT A
(Eyal cKO =V R) & H\WTCLLF O 21T~ 72,

E£7, Byal cKO ¥V ADA BFLIADKTE I IT DR
BB AR T DI BLOKE 1% in situ hybridization (ZXV
N, ZORER, TR RIKTHD Tas2rs DT )VHE
FE1X, v ha—/Lb= A, Eyal cKO ~7ATIEK
AL TV (Fig. 1), — 75, HW-OERZ AR TH
5 Taslr3 OV FNVHEREL, 2 ha—)L~ A,
Eyal cKO ~UATIHHIML T /= (Fig. 1), HBE, 5F
M, SERAIIRICHLmL TR BT D TrpmS O 7 T/,
arvhr—/ L~y AL Eyal cKO ¥V ATKERAEGTRS
nipno7- (Fig. 1),
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Fig. 1 Expression of taste-related genes by in situ
hybridization analysis.

Gene expression was examined in the circumvallate papillae of
control mice (top) and Eyal conditional knockout (cKO) mice
(bottom). A mixture of Tas2r104, Tas2r105, Tas2rl118, and
Tas2r126 probes was used to detect Tas2r genes.

3. 2 Eyal cKO YV RADKEIZE ITHHKREZRMED
TE

wIZ, arbr—/L v 2B LW Eyal cKO 7 A%
T, Double-label in situ hybridization %47->7-, Trpm5 &
EWRSZRIRTHD Tas2rs DRBAHBEZ T LI-fE R, =
= L= AT, Trpm5 37 VNGBS HI
DO—FDOHMIZIBNT Tas2rs D7 FABNEEIN
(Fig. 2A), TrpmS5 BHPERIRE DK 42%D M2 Tas2rs %
FBLL T2, Eyal ¢cKO ¥V ATIE, Trpm5 7 F /LA
BIERINAHOD, Tas2rs D7 FVTITEA L BIZES N
7" (Fig. 2A) , TrpmS5 BEMERRAE DK 2% DHIFEIZ I TD
F Tas2rs D7 F VB STz, R T HI=0 Dk
DOFEFHEU AR, TrpmS BtERRREIS, 2> ha—L
~YUATIL 43.7+1.4 i (n=3), Eyal ¢cKO vV ATIZ
42.0 2.3 {8 (n=3) THY, WH DM THERZET D>
72 (p=0.5776) (Fig. 3A), N> FH720D Tas2rs [
Jatadt L= A, aha— /L= ATIE 182+ 1.4
fEl (n=3), Eyal cKO =7 ATIL 0.7+2.3 il (n=3) THh
D, MEOM CTHBERZENBLEZINT (p=0.0049)
(Fig. 3A), Trpm5 EHBH-IEHRZEARTHS Taslr3 O
FEBLFBEZ AT LR R, 2 e — L~ XTI,
TrpmS 7 F A RBES oo —H OMaIZ B0
T Taslr3 O 7 T8I (Fig. 2B), Trpm5 51
A DK 50% O A 23 Taslr3 23 BLL Tuiz,
Eyal cKO =7 AT, <O T Tasle3 D7
FILHEIELSH (Fig. 2B), Trpm5 FEPEFIILORT 96%7D
HNTC Tasled DV 7FRBERSNT, N FHZ0D
Taslr3 BPEMIIEE A G LToL2Ah, avha—L<wD X
TIEL19.4+ 121 (n=3), Eyal cKO~ATIL39.5+1.9
il (n=3) THY, MHFOMTHERENBEINE
(p=10.0016) (Fig. 3B).
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Fig. 2 Expression correlation of taste-related genes by double-label in situ hybridization analysis

A. Expression of Tas2rs (green) and TrpmS (red) was examined in the circumvallate papillae of control mice (top) and Eyal conditional knockout
(cKO) mice (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 TrpmS (red) was examined in the circumvallate papillae of control mice (top) and Eyal conditional knockout
(cKO) mice (bottom). Merged images with DAPI stain are shown on the right.
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A. Signal-positive cell numbers per trench in the circumvallate papillae of control mice (white) and Eyal conditional knockout (cKO) mice
(gray) assessed by double-label in situ hybridization analyses of TrpmS5 and Tas2rs.
B. Signal-positive cell numbers per trench in the circumvallate papillae of control (white) and Eyal cKO (gray) mice assessed by double-

label in situ hybridization analyses of Trpm5 and Tas1r3.

Symbols depict means, error bars represent + s.e.m. (n = 3 control (white) and Eyal cKO (gray) mice); * P <0.05.
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Fig. 4 Comparison of gene expression between control and Eyal cKO mice

Transcriptome analysis of the circumvallate papillae of control mice and Eyal conditional knockout (cKO) mice was performed. A scatter
plot of gene expression is shown. Red dots indicate the genes with 1.5-fold or greater expression in either group of mice.

3. 3 Eyal cKO ¥ ORDKREFRAWL =107 A
fiEHT

Wiz, arbr—/L~vT 2B LN Eyal cKO v ADUKE
EELEUAIAE LEERNT, v~ (77 L AI285h
FTUAIVT b= DT EA T, ~ T A COBIG T FHBD
WA ToT-, BUSLTCBIR T8RO T —1 KO w7 A
DA L TRBEEOE D, HDH2 % AW THARX
(Fig. 4) Z1ERL71=EZ 5, Eya W, I ha—/L<T7AD
A EHLIA R CHBLED @R TR Z<ht ST,
4. ER

ARFIETIL, BEE R O— OB GErE S LU R
FEDEROZFIZEE) BL ORI EOMAIZFILT 5
Eyal #{nfDOEREEZ LS T DI, IR A7
Eyal K~ RAZAERL, fftr Uiz, MRk RO fiftir 17
STeETA, WWEIZRBWT, B AIROFEBL R E R
DI D—T5, Wk O ERZAMEOFBUIIIL THDHZE
Z R MU, MO E BA T2 A, HIK, SEK,
W Z @ L CTRILT D TrpmS O 7 VEEIER
Btz hr—~7 2B LD Eyal cKO vV AIZEBWNTH
BR8N -T2 DD, EIRZ IR Tas2rs D
T IVEERIRE T Eyal cKO <~ AIZBWTHEIC
WAL, Fo, B OERZHIR Tasl3 OV 7 F VG
AR Byal cKO =7 AIZEBWTHEIZHERL TV,
ZNHDTENS, Eyal cKO <7 ADHEIZBWTEMS
FONEIRE DR ORI 5 20 a A3 L, #

WD FRZ BB 2 Z &3 RS, Eyal AVEIE
BILOEREOEROSZ MRS A - /3 kI 2B e K]
FTHLIENHOE /-T2, EBIZ, v br—/L<T R
BEW Eyal cKO vV ADURFE DT L A7) T ~—LfiftfT
EATHZEIZEY, Wi~ AR CRERIZAEDOSH HBIE TN
ZAMSh, ZRODOBIR T O E1THZ8I2L5 T,
Eyal Wil CHEBET DHRG R T ORRERIET TR,
R KOV IR FE D SRR D 2 AR R R A FE BT D
BARFORIEEATIZES ATREL 72D,
4.1 BR#RAMEIZEH1T5 Eyal DHEE

Eyal (%, B H OEBRHIREF LOREO M5
B2 EK F- LU CRESNZZ®Y, Eyal 2% Skn-la Filk
O CHBE, 9 F0k, 350k, RIREOHEWEZ R+ 2
TEHE) O —EBIZ IV TH LB B O Ll ) O RE
HEHLTHZE, 7, Skn-la K~V AW T Eyal DFE
BAMHIT DI LMD, Eyal X, Skn-la BalkdBHE D5y
{EIZBE G- L T DTEMZEZ HIVTWZD, EOREERIZE
LTIEARBTH-T, 22T, WRERFRMIZ Eyal ZKIH
FTHYTAEAERIL, BITL7-E25, BREIZEB T, ik
ZRIRE T CTHD Tas2rs DRBBEENKERHA LT
W= (Fig. 1), —F, HIR-YFEHRZ R Taslt3 Es 1O
FEEHEIE A KL Tz (Fig. 1), 52 A Tas2rs &
(BT DOFBANBALT-ZET, UIFD 2 SO FREMENE 2
BND, —OIF, HRZFERORBHIEIC G352 L,
By DL, EHHHIE (EIRE DR O 7H B D



fie)) BIRDFEA 3 UICBE-T 528 TH D, ZILHD FTRE
MERAET D729, W IZE 1T 5 Double-label in situ
hybridization 247\, MIAEAZFHELIEZA, HIR, oF
M, ESIIC B2 TrpmS s ORIBUEE T2
ha—/L<=7 2L Eyal ¢cKO (2B W TCRIRRE THo7-2&
(Fig. 2, Fig. 3), Eyal cKO =7 ADMEE TIL H > Fk
SRR THD Tasle3 OFBLIHE KL (Fig, 2, Fig. 3), F7-,
Trpm5 FEHAIEOK 96%DFMIEIZI\NT Taslt3 D7
FANBESNT-Z DD, Eyal cKO ~7 ADMEE T,
HAIE (D ED R B L O R IREOEREZ R+ 5/
fia) SR EBL, fROVIZHBE, S EBMA ML
WHEBZDILD, ZIVHDZEND, Byal 1 TrpmS 7280
HE, OFER, SRR ISR TR EBLT A8 B T O 5B
HIENC B G- 2 ATREMECH K, DI, Wiz ML
T ABNEEE D HIENZ B 595 rIREMEI RS, Byal 13350kds
OV B O A 25 T DM D3 4R - S (bl B e
N ChHDHIEN MBS,

MR D FE A < 43 LR FRIZ I T, Skn-la 1, HWkHE
fial, o MR, 50k (B L ONEREE O YRR M, K
DOIFHRFIR D /3 EI B2 R F-Cih D e 7 Zibo Skn-
la RAEOHHALO /M LIBFRZIUNT, Eyal 1350 LB
DY THZL® | Byal ZKBLEZWETIL,
Tas2rs FEEFHAETELL, ZDH0IC Taslr3 FEHHHAD
INTEHIEND, Eyal 13RI EORIEERIIE 7RI K
OV DR A S 2 D Hfd ~ D@ ik BB 57
HZEDIRBEIND, AU TN U= A ERILIADOME T
1Z, Skn-la RFEDOMAMALIL, Taslr3 FEEAMILE Tas2rs 3
BN &N AZ e, Ded LU A FELIAOREIC
BT, Skn-la Rt OMHIRLDT 7 4/L ME Tasle3 2%
BT 5iaCTho TREMED DD,

5 SHBOEZEE

Skn-la 1, RIBEHIREZOHE, DFEBE, F50E, R
SOOI ETHDLZENREN TR, Zhb0
Skn-la RO HHLO MM LRI IR T o7, A
JECIE, Skn-la RiEDOHHMIELO —FETHL RIS L UNE
T FE DR O AR FE B3 DHR R - Byal OFEE
ERATTHZEI2ED, Eyal BTN SONSZ IO S3ME
BT 22 LRSS, — T, WLOD R~ &
MUEL D, ARFFETIL, Skn-la SAREOLEHIIEA I H
e FHHIAE (~— A —E LT Taslr3 2V 7z) S

Ja (=—H—&ELT Tas2rs &V 2) THHA ERFLIAD B

B REL, RIREDOMHERZ A FE T 2E R

SHOWRTE DIEHTIEARTZ T TR, Eyal IJERE DO

W2 IR BIL T E DD ® | Eyal cKO <77

AN FVT DARIR EE DA A AR O M B D R 4L

SOMBNZFEI T DR T DRI T TR, 5%

XZNO DN EATIZ LD, (KR o M M52 25Hi e

DFEA S LIEFRIZI5IT D Eyal OREZALINTT D40

ENdD,

Eyal I, Six 22X D> DNA F5 & heE F a5+
LA L TR ATEMEAL T DB K+ THY, Eyal Bl
TlX DNA fEEREE 27228, Eyal LLOREF-ED
BEEERPHEL CRGAHIEL, SRBLOERE DR
RDZ A M DFEAELHICE 5T 5LE 26N,
Eyal &ML CRRAAR D /3K BEE - D8R B - DA
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Summary

The sense of taste occurs when chemical substances in food are detected by taste cells in the taste buds located in
the epithelium of the oral cavity. The five basic tastes that humans can recognize are sweet, umami, bitter, salty, and
sour. Sweet, umami, bitter, and sour tastes are each detected by different taste cells. It has been shown that salty tastes
have two different detection pathways: low-concentration sodium taste and high-concentration salt taste. The former is
detected by different taste cells from those that detect sweet, umami, bitter, and sour tastes, while the latter is detected by
bitter and sour taste cells. As for the molecular mechanism that generates this diversity of taste cell types, the
transcription factor Skn-1a (Pou2f3) is an essential factor in the differentiation of sweet, umami, bitter, and low sodium
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 analyze the involvement of Eyal in
the differentiation of taste cells that detect bitter taste and high-concentration salt taste.

To analyze the function of Eyal in taste buds, we used a knock-in mouse line expressing CreERT2, a drug-inducible
Cre recombinase, in the stem cells of taste buds (Krt5-CreERT2) and an Eyal-flox mouse line, and generated taste bud-
specific mice lacking Eyal (Eyal cKO mice). The expression study in the circumvallate papillae showed that the signal
frequency of bitter taste receptors (Tas2rs) was greatly reduced compared to that of control mice. The number of signal-
positive cells was counted and compared between control mice and Eyal cKO mice. Although no significant difference
was observed in the number of signal-positive cells for Trpm5, which is commonly expressed in sweet, umami, and bitter
taste cells, the number of signal-positive cells for Tas2rs was significantly decreased in Eyal cKO mice, and the number
of signal-positive cells for Tas1r3 was significantly increased in Eyal cKO mice. These results indicate that the number
of taste cells involved in the detection of bitter and high salt tastes in the taste buds of Eyal cKO mice is decreased, while
the number of sweet and umami cells is increased, suggesting that Eyal is a necessary factor for the differentiation of

bitter and high salt taste receptor cells.



