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B 8 R TR IR AR b BR B50UR% 1 T Y TRCs X &R |
FrgE IR AR R A F g, HAE AR pH AT, 43 HLR
LU TCAIL R X A i 240 Jf 5 2 f i i BT A1

Wilson %O FH R 5 14 85 (1 PKD2L1 Sk 4K 3
/NEUIT 7 TRCs H O 0 38 A0 25 21 T (Ai32) 1Y 3
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Otopl ELA R FHESME, X Na* Cs* Litek KM% A
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Otop1 7£ 5 B 4H g v 2R IK I, ATk #7 g R S
TR FEEEN . Teng MR
Otop 1 B 1% /INEL (Otop 1-KO) I3k T Otopl Xf
WA 240 i A R o 1 22 TR S Y 5Tk . A B Owop 1 -
KO /MR A LA TRCs H, pH (B A B 41 i 1 pH A
AR, v AR R MR O 23 51 4 B A sh A L
WA 5 P 28 S IR v A 1R R R ) 3 2 WY 55
XKW, Otop1 JoT 38 18 75 /) B 08 22 6 114 TR A DU
R G HEVE M, Zhang 5% TRCs (14 iR IR
SN 5 AR e P R AR, DAY Y R R BIK 3 1 iR
VAT N o IR — A5 AR BT A B R 7 M
T B8 52 AR R e AT RE DR B, B O-
topl 471N BRI 8 1 TR A B R i 407, T R G B R
W SN A S Ry i — AL IR TR R AR AF ST A BACKE
Otop 1 3% K @ A\ TR 3Z /& T1R3 #9107 25 (T1IR3-0-
topl ), il HoAE EH IR TRCs H ik 5 45 5 /R TIR3-
Otopl @i A B EIFR TRCs AN X Fif & 47 ot ) 3% A
SN, 346 AT B R AT ), 3X 28 Otopl T HE Y3
R FERAF IR, IESE T Otopl 2R MR B A 32 14

AN 7EF5 I R AT 4 AL A 8 A4 Otop [A] i
JEH, W AE HEK 293 T 4 rp i) 5 5 5K L
SR I Otop 1 W LAYETR A B AL A B 1) NMDG*
VW R BT, 7 A N [l FRLL , O EL AT LAY Zn®
BELIKT , 18 1 CRISPR-Cas9 75 ¥4 2 1 — £ 31 Otop
BB PR 5878 FF A 52 M) 22 458 285 8% i it 28 T8 0k TR i AL
SR [MSEEAT A 45 S, 3% 6 W Otop 38 1 AT RE7E
Ykh Z B BA A [E T BE , 4 Bt Otop st 4k F AR
SF 10 2 OB B -3
2.3 |l 2 TRCs # Otop1 ZENEHNEKIES
£ 518 B

7E 2 TRCs 2 1fil Otopl i F 3k £ 1 B 118
AT R W) BT B HAE A i 3L
ME Py pH (B FEAG, ATTBEIT K8 38 (Inwardly—recti-
fying potassium channel 2.1, Kir2.1), Z%H F0]
DL 28 1 5 3 25 W AR % 4T JF W R 1T 45 Natil i
(Voltage gated sodium channel, VGSC), M 3K
BENAE A7 (Actin potential, AP) =48 AP FTJF
HLR 4% Ca 8 VGCC, 3 2R IR 1) #if 28 328 ot ¢
T, PSR AR 4 (K] 2¢) .

231 PH W Kir2.1 3458 40 i L fe A2 A
TRCs ", Kir2.1 X} pH {E#UZ Ye SE“0HE Kir2.1

& A M# TRCs H Y R BURR Kl i, Jf 3l o 4H 21
TS RLGR Kenj2 JEPRN S0 TIE T X R Ok A% 5 1 BT
ik, WP, A TRCs B9 UM A2 i Kir2.1
(AR A R IR 4, T2 Pl R X A /N 1 FL 3 TR T
(R, X fi 75 200 G B 9 pH L 1 A8 Tk AR o sk
K HL PP R R R A 3, H i
Otopl HL 5 YL, {75 40 L 9 1) pH (B R AIS, A
PE]H Kir2.1 38 38 A 5 0% pH E (pHi ) s 1Y i
SR, AR Kir2. 1 LI A IR S A ] DT 3 i
PWeAk™, 7E Otopl 1 Kir2.1 i p 3L RIVE T, iR
B A O R E A A A fih & Sh VR EL A T R
JEITHE Ca® i, 75 5UREM & oniE 2 2 fih I
B Ca> MR A M Ab w223 o, TT R0 Bt A5
Kir2.1 FL 3, 3 B 1 AT 0T 4t At P 2 Ak 7 S i
BEAREATH LA TRCs K, {H A TRCs &5 4 A
FLBH AT S SO 5 i Ak . ZEREE ) pH (E T, 59
TR BN PR R B R, 3K ] A PR Ok S5 TRR 1) T
ARTE 2 AT A28 375 S5 B O 76 40 i 5 b B 1, 53K
20 L PN 59 1 R AR

232 BEHUER VR A ML i S-HT I 7# TRCs
B I 3 % (5 -Hydroxytryptamine, 5-HT), B il
[ S—HT 38 &3 3% Wk 5 #2811 5—HT, 52 4K K i
o7 R M AR AR A 8 . A UE I R BT 5-HT 7 A
TRCs & M4  FAEH . Larson S5l A T
RAE AL A B2 JE 7 R R T e S-HT, 2, B
GER LM RN XT 5-HT, 32 4 1) 2 1 BH W ol 5—
HT; 32 1A 1 35t A% e < 349 25 all /> IR i ft 228 o) % 0 G
B R E K ) S, TS TRCs B Y 5—HT 3 it
S5—HT, Z ARG R M 27 4, 5 W 4k o8 1
AR K —F 43 . Stratford SFHORAFFE L5 R oK | 5—
HT5\GFP /N R IK 5-HT; 140 28 2F 4 A1 S 42 fol 11
R TRCs, Jf #5232 28 filh $2 i, 3X #6235 5-HT; 194
G LR F IR B (Nucleus of the solitary
tract, NTS)AZFRAY g SMIER 23, A BR Y W 5
ot A, T3S TRCs B HY S—HT 23 B4 0N L
e 3¢ 6 200 L %) A B T 4 1 1) HTRs, 32 4KH9, BiF 5%
T, BEIEN/NR A 5-HT; 2 A BAR M2 1Y
— NP4 S A TRCs, Herp 5-HTy, J8 3h 7
K3l GFP [k, MAY TRCs B S-HT LA K
B PE R BT, TG DR BE #2811 S—HIT, ZARH FR Ik
5B LG M R TRCs M3k 5-HT; 1L A
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(18 REL It R SR — B0 AR I TG 2 ik e 22 P b 22
3B 5T REI, 4% ATP Al 5-HT, II%! TRCs B $%
M b7 R A RO, T e 7 AR A R, R
5-HT, JXSE45 2RI 1 5-HT P2 (i 7e 50 A iR
TR ZR 48 T AR FH DL RO &R GE 5 kT ) G0 i
A R IR B B 5 e e LS4
2.4 i&id Otop1 ZEMHME a1 IR MBI ER KRR 2
T2 R JECRTE il 1 vh b 2 1] B fil 22 e i AR 28
TRCs PUnl (1 2 R A5 L Hy S TC IR 35 1 AR il 2275
B A 2T 0 A T R B 2 T A% 8 O 45 5 3
tNTS, Dhfil &2 IR AT M . Zhang ZEIXT K H BOR A
217 (Geniculate ganglion, GG) [ 800 ™ il £ T
HEAT AN RNA Uy, FF3F P2rx3 KK dEAT T 1
1, FAE T 5 > Phox2b PHPEE 9 B 1> i 2 U FE
AT 5 £ A B B 45 15 75 7] GCaMP6s 53k 5]
r i fi HE K (Proenkephalin, Penk)#ric 1Y GG #%
o IR AT IS RS Y Ca?t AR W, & B Penk 4
S b e 7 PR M I, B 29K Penk 35 200 E
Sy T i oy A A pl 5 ME K5 (Prodynorphin,
Pdyn) £ JC# WK A Penk #f 28 J0 1 82 R 15

H+

Cc
Otopl *

pH
K

[N
. 5-HT

&
VGCC

a
v ¥
Fol N,
2.1
Fun Na* g
vasc N ,l\,\
AP \ e

Z 1 Zhang SFUNIESE T tNTS & AN [6] Bk 58 (1) 32
H10 . Penk FHBKZ) GCaMP6 1454 M 17 i WAk 0 14
(1) Pdyn—Cre ¥4 ZAKBRIC, 33X 26 5 i 5 57 £ K
P ELG R R R AT R R R S RS b
Zhang FFPHEGY T 1E Otopl @i PRI 5 T ,eNTS H
Pdyn BH PR 25 50 B 0 B R 5 B8 RIVEE S0 J0s
AN 7K B BB AR OC | 52 95 2 ) o BEVE A b K eNTS
H 335 PdyneNTS (90 28 70 19 il B4R 4 Sy 1R 1t
W SRR T Pdyn B B 28 5T v B T R BRI
ST M TRCs H Y Otopl SZ 1AM, B2,
X BE S5 TR T R VR AR S Al 3 5 A R A SR
Z 40 B N A5 £ 33 3 1% ; Otop1 —Penk GG —PdynrNTS
(F 2d), 7EmGEV5 34 xNTS TR B 28 70 1E IR 3
5 5 235 B8 J5 A% (Ventroposterior medial
nucleus of the thalamus, VPMpc) 2 4% 5 5] E
221% (Parabrachial nucleus, PBN)® 7F R K 23)
Prb  oNTS #2200 B SSS ) VPMpe, SR )5 R 58
2 4k I\ VPMpe % 55 2] 8 i b (4 9 9 0k g 2 2
(Primary gustatory cortex, GC)P', H ®j ,PBN-
VPMpc—GC. 1142 M [ #2870 i A1 A B, BRWR AR
SR AT E A e Ak S 4% 5 R0 A BIE AT Ry E— 2P i
Ho

d

TEa. F Sk FIRGEFL K b, IRIEANIEIEZ 4% se. BRUR Otopl 52K S A A5 550 I . DAL 21 m H A 1 R 3 3

Otop1-Penk“—Pdyn™"™,

B2 BMIKESERE

Fig.2 Sour taste conduction pathway

3 FIMBESHRRAHEZE
3.1 4 E SR A X vk BN B9 22
Jalil Mozhdehi S5 R G4l T 1R AR & 1%

R R AR D R S R 22 e 4
FUIA R AL THOR JBUWR (TR | 6 R B A R (1Y
RGN (B B A o P 22 Y = SO R SR R R
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T IRAE B YIS AE A R AEAE 2 HAE . Su SER%)
FLAT AN [ 27 B W0 FE AR 0 A R R AT T IR R B
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Fig.3 Factors affecting the sour taste perception
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Recent Advance on the Otopl Receptor Involved in Sour Taste Signaling

Transmission Mechanism
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Gou Mulan', Han Tianlong'?*, Liu Dengyong”
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Abstract Mammals induce an innate aversive response by sensing H* dissociated from sour substances to prevent the
ingestion of harmful substances. Several sour taste candidate receptors have been ruled out over the past decades, only in
recent years Otopetrinl (Otopl) has been identified as a sour taste receptor, and sour taste neurotransmitters and sensing
pathways have been discovered. This paper reviewd three sour taste perception pathways, detailing the structure of the
Otopl sour taste receptor and its function. The Otopl signaling pathway was explained with emphasis on the H* inward
flow blocking the inwardly-rectifying potassium channel 2.1 (Kir2.1) to enhance cell depolarization, the release of the
activating sour taste neurotransmitter serotonin  (5—hydroxytryptamine, 5-HT), and the pathway of sour taste information
from the periphery to the centre via. The effects of specific diet, individual differences, transmembrane state perception,
and disease on sour taste perception were discussed. The aim was to understand the causes of changes in personal sour
taste perception, to provide a theoretical reference for the development of sour foods for different populations and looked
forward to future research on unknown signaling pathways in sour taste transmission.

Keywords sour taste; type Il taste receptor cells; sour taste perception; Otopetrinl; signal transduction



