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HRBRBURE FRENHERT: BREERGIEINENRFN

_£ EJEl]?] EJEl]?] ) 'fa/%k 5: '
BRI R S TR A B A R A B ) e S SRR &R, R R EUE L, B 200025

OB AEKTHRFAEEDENSGE 2, BAEENABERE. ARCIREAE T, BRI, S5
BT REAE R B, A HUAT % 1 2 (acidotoxicity). RN 2 FIHHE R Pm (B Mt ). 2 R ML
DA S 4 B A5 ) )k R BRASFAE , 2 BUX e M A3 IR R Rl 2 — o J03 T 1T L0 R UK 28 118 78 (acid-sensing
ion channel, ASIC), /S LERNAT I EBLRR ELT R, B0, ShiutEehEaifi. — B LSk, ASICH IR R M HIh
PR 32 BRI T8 IE A S A S 3 1. R, A ST 4TI I 7 38 B ASIC La il B4 368 1 Rt 6% 8 1 B0 52 4400 B
fEF E1 (receptor-interacting protein 1, RIP1), -5 ANK T 18 & 1835 D e AN BRAZ P IR FE . 34k, AR e A7 i 4
R, B TIEMEITGHRTT, ASIClaibn] L5 AL 7R SRR N 1, J8 5 8 45 40 443832 P 5% % (mitochondrial permeability
transition, MPT)iLF2, FEGRILMEMZ 05 R IE BN . XL RAE AN T ASICA S L ITIET-RHLHEIA T3 RIAR.

XLER: MEBURE il e BB, WA Bhnbed X
thE4S5¥ES: Q426; R363

Acid-sensing ion channels as a target for neuroprotection: acidotoxicity revisited

WANG Jing-Jing, XU Tian-Le"
Department of Anatomy, Histology and Embryology, Institute of Medical Sciences, Collaborative Innovation Center for Brain Science,
Shanghai Jiao Tong University School of Medicine, Shanghai 200025 , China

Abstract: Protons are widespread in cells and serve a variety of important functions. In certain pathological conditions, acid-base bal-
ance was disrupted and therefore excessive protons were generated and accumulated, which is termed acidosis and proved toxic to the
organism. In the nervous system, it has been reported that acidosis was a common phenomenon and contributed to neuronal injury in
various kinds of neurological diseases, such as ischemic stroke, multiple sclerosis and Huntington’s disease. Acid-sensing ion chan-
nels (ASICs) is the key receptor of protons and mediates acidosis-induced neuronal injury, but the underlying mechanism remains
unclear. Traditionally, Ca> influx through homomeric ASIC1a channels has been considered to be the main cause of acidotoxicity.
Recent research showed that extracellular protons trigger a novel form of necroptosis in neurons via ASICla-mediated serine/threonine
kinase receptor interaction protein 1 (RIP1) activation, independent of ion-conducting function of ASICla. In addition, ASICla was
found in mitochondria and regulated mitochondrial permeability transition-dependent neuronal death. In this article, we will review
the recent progresses on the mechanisms underlying ASIC-mediated neuronal death and discuss ASIC modulators involved in this process.

Key words: ASICla; acidotoxicity; neuroprotection; ischemic stroke
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2 f-iH & (acid-sensing ion channel, ASIC) V3%,
NETTEA TSNP R E R T X AR
B T AT R A 55 BNR, H AT ASIC
PN R IR FE A I ER T REAS, JRS R T
ok ge e BEE B IR WHIR N, B A R L
ASIC N3 T 1 Z BRAAH R B A B 2.t
FEM Bk M B R AN 2 24| ASICla it
SRR Asicla FER, HA R &R R &,
BeAh, AR 2 IRy Tl % ASICTa TR TR
IR IR T X — i FE U Rk, ASICla A
N RN PRI TT R 3 AH GBI IR A 73 T HE i AR
¥ HIER ASICla 7ERREE A ML .

R
1.1 B&f55

BUAR N R 5T 5 BRIV TR I R . EMPE R
4, R AT A T A e, SR AL g AN ]
b P wE R, R R, L pH M
EU 2 B J5R I K 249 1.5 A pH B AL U, 2 20 5 Ji R
TR, 5T 2 4 () B R B R A AT B, 5] S o 42
TG 5 fih [ B PR 1 S S R A, IR TR 1 1 R i 1) v
U DT, 20 A R 5 AT LA 6 T 5%
S P FlL S | 5301, D Ak R i U
Fy g, B AT DA AL T R A S ) 2 AR
L NMDA 2244 U'* ), GABA, %4k », &R
1A%, 175 W B AT 28 B (Caenorhabditis elegans),
WS iz & 7 (Na'/H' exchanger-7, NHX-7) ¥ 5l 7=
AR AR R — Rt T, RETBUS O R ik fE
O S v DT R NN W Sl A i E RSB a2
P B i sh B2 e/ BRI AR B A b R B i
J& ASIC RIS T Ml HiRE IR £, AT ) o] R
DR R A 2 T e AT o B AR X, R
TR DM o, sk T 2R ICZ i 2 o) it
T2 PO, R R ILEE T AT S S S
W, FORTEREZM T (K. 214k, A R),
R AT RN — R B 2 (55, @ RES
(R AL AR, S ix D RE .
1.2 f§&E

YEFRFA A AP IR Bk R E e K I
AT R b E A M Tuild i s iR 4k
FFIER 1 pH 330, fli1 Na'/H' 2834451 C1/HCO,
AR P IEE AN, S S pH 4
FEfE 7.3 FiAi, MU pH 4EH57E 7.0 /247 220, £

—USEEOL R, HUAR A BER BT AT A, AR
2T, S Ao, FONERE (acidotoxicity).
AR 57 R RIEA R, WL R 55 5 220 9w
R - AR AR IR . AR R 2 A
NBRBET T 25 FL, AUMAME H 3 ek HCO3™ £ 2%
SRS A BT R R R A R R TR AN R A
FFUPIR AR ) CO, I FE R SR BT i) e A R AR
BEAYERRAE 5 s, BRI B AR S B M A
XA RgokU, B LA D RE KR IR A
B LIRS AN, AFAE SR T R
PN IR BRI . % T RMIEEA LR
PER, SRR 2238 BRI, R = — IR R T
Rk B, SRR R PUERR (L. EIEHEILT,
S Cilb S R 2L U S U I R R R )
Wi, DLA4ESRF pH (A AL T 1% A9 A LX), £ — 2
B QIR I, AR T AT VRS T R, R
FEFR BTN, PR KRBT, gyl A
B IR USRI RE 77, AT 3 B 22 o e Ahad i R
o Bl TEie A id A% () 45 SR R AL # 22 RE R A 22 7 IE
HARNES), SHEREVERE TR

2 ASIC

P RGBT 32 R L3S, i ASIC,
B 2L 524K (transient receptor potential vanilloid type
1, TPRV1) &5, Hrr, ASIC J&— 84 1 0% 1k
HFEE, B TIBLE / B R FIEIE (degenerin/
epithelial Na™ channels, DEG/ENaC) i 5% Ji& [ i 7
ASIC Z2J% B 573 B 45 DU Fift % [K] (Asicl, Asic2, Asic3,
Asic4) Ga i fr) 2 /> 6 B AN [F] W 5 (ASICla, ASIC1b,
ASIC2a, ASIC2b, ASIC3, ASIC4), ‘& {13 id 4H 5 ]
R RREM=RAELEDR T, BT ASICla
o [7) ZE 44 A0 ASIC1a/2b 10 57 S A AE B0 J v] LI %
BTN, e =Rk EEmEm s Y,
BAR ASIC iz oA T g >, (HRH T
IATENEA ZE S . WEITER W], ASIC3 A1 ASICIDb
TEAMEMAE RE TR R R, MAETIRKME RS T
HA74E ASICla, ASIC2a F1 ASIC2b =iy 3t PO,
2.1 ASICH)BUESR G

H R AL 2 WO ASIC b B4, AT T
H: [F A B P 3E i B (desensitization) %71, ASIC i)
WOE AT pH PR (< 1s) HEZHM TR, fr
PL ASIC 1R MEFERF 2 H AR 2K A T IR (HER
PR R TRD Py G AR B R T AT BOE ASICPY,
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T

B 1) FR U T IEIE R A 22 fR A

RS R B, R FE I B 7E S Ak iR R T B0 R
0 pH B PR 1T RE AL IS 28 b f5 ASIC 44 B
R R, FERR R A B A A% I R A T #ih 42 7T
i, #ILRE] T ASIC A3 (1 b B AL B2,
NSl ASIC WoE LA ER (It T B ) Se B e 4 SCRF
O B T 5 NI AR 5 T SRR T 1)
F RS, RIS A B R U o B2 DA
FREE T H S B AR AT - RIA K ASICla j@iE B,
KRR N, BB, ASIC Al g2
T 5 203 1R 5T 1 4R BEE A AR DT S, AR
Rfih ASIC 15 B FR A5 517 75 EE AR BN W) 7K T (1) SE 58
P&

ASIC [ 7 ] DL 5t B0, & ] DL 4E i+
e A B0 A 35 B AE PR AH B S iR IE TN 2-
FRJRE -4- e (2-methyl 2-guanidine-4-methylquinazo-
line, GMQ) FI Y AT iR W AF 2 ASIC3 3 iE .
BRI R 7RO, 7R pH R T BRG] s E
I A FEMZRN ¥, B)5, Bohlen Z1E
PEpH 2641, RIL T RIRZ MK MitTx-o/B e 05 5
i ASIC la SEIE A M o 30 14175 i 745 ft 1 g ok
H#% (lysophosphatidylcholine, LPC) HE 1% i#iE ASIC3
ETIEIE, fE4 UKL (arachidonic acid, AA) NI B
11 NV TN
2.2 ASICHY RS

an ATk, ASICla # 5 7 3 5 B Rt
MIE s, BIE S ANRILAEAE, ASICla A4
BEZ FFI8 s S — 7, RS54SR EEA 5] i
TE T W 35 TR [ I A 5 BORS AS il B (steady-state
desensitization), {4 151/ 3 TGV T PO, AR,
IXFMIERCR 1 ASIC1a BEEHLH] 5 H AT 1 KB FE
AR S FEA LS . AU, R NAFAER
Z WIEYE T B 7 T /E T ASICla, W42 miliE
ThEer R U Rk, 7 RIS R X T 4T
T fi# ASICla )3y g L L HE 17] ASICla AH 5< 5 1Y
BITH R A EEME . Hd, FLRRIE ARG R
A RE = AR BT, R R R B AN S )
ASICla [IHIHIE R, I 5225 1558 ASICla fr131RE ™
NO 1] ji i % fb ASIC3 [1) *F Bt 2 R Bk 2k ok I 1%
ASIC3 {)3hfg, MsmimiE i ™ W2 —
i i T I B AIC ASICla % 5T IR WA g, A
TE 3 B PR N FR A BRI, 1 SRR E 2K
W 87 PR ) e FT o AE BRI XURE, kg i mT DL
1498 ASICla A 3 BN B 0, 00 P IR PG i 1Y)
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& A B R AR R B B T ORERELAAL, A
Jkth A 2SI AR A B X e b RIS R (5
BN ) # T RERCN LR ASICa [ 5T ¥ .
2.3 ASICHIR#E T T

VERNAMEEZ AN TG 5 IR 3, BT imiE A
ATy RE 1) SL AT T8 20 P T ) R A E o, B
SCOL R BB, I 2R rn T, e
ZYNME R, B — RA LR, A
i 2% T[] 38 0 P9 3K — R B L 2 B RA Rk B2 ASI-
Cla JHIE (1) Th 8 [F) R Bk T AR B3 1 1) R ik K7
e AL BFIT R LR & 3 ] LAz i ASICla 7
PR ICRE R T R IE KT MFERRRE I 56 (1 R &
F (B LM ) B, AR ASICla 22 K& FJE,
T BB 38 A5 0 A B8 B2k 07 B0 7 S TR A
R, W4 S FR K (brain-derived neurotrophic
factor, BDNF) FJ i 2t ASIC1a M Jifd A 1) 41 i i 1) 54
iz B, BAT R e R 1E A DR IR >0, iR
BT KL, Zfih)5IF228 F PICK1 (protein inter-
acting with C kinase-1) 5 ASICla B #2240 HAE I &7,
$E 7R ASICla 7] G 52 A T 28 fir J st U5, 73
PICK1 1Ty RETT 75 ASICla 7558 fi |- 33k,
M2 RAEARF ISR, BT LEHLE], ASICla
el AR B RS S B A0 A P, BRI N AR IR 4 T L
e BB . ORI, ASICla i@ id H
it P B 2 i ity U S35 ) B R R P 51 P LCRRG™ (1%
PR N —FAEE ARG S ), BN &
9 (clathrin) 13 /)85 4 (dynamin) SZHELZH AT P 45,
BELIET ASICla (1) P4 25 I B FR i S s e st 7
X — R I R T T ASICla 40 5 255 1 3 L],
ARG BT A 1 55 11 B 4 AR A 1) R 3
fEr, MR IR T — AT RRRIEE AL IEIE D)
Tk IR BRI, JBIE RR R IE A
EF B 8o A A B v ) AR R O, G RIE IR A
T I A (protein kinase A, PKA) 7] LLREER 1L, ASI-
Cla, M HI 55 H AR A AR RS, XA AEth 2
— R AE IR AR ML BT
2.4 ASICEHEBFRERNIEER

HoeFhIEs F@iE T LA ASIC1a B FRIEH,
AT ASICTa [ ZhRE. i an 7E s i H XUk A=
B, KA 2 R W R R M A, RR SRS B
GIuN2B W3 ) NMDA %% f&, @it CaMKII iX %3
B BEIR L ASICla L[R2 478 KL A 479 17 1 22 H IR
frss, SEREE YL, AT DN ASICla /S
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Zougtr: Y. T WA B SRk E ASICla @ i 5 1k
NMDA AT e 380 L& oatr, #— P 3Hr
NMDA 524 F1 ASICla [ FEIVEFA . Bhoh, fA4h
SEOG R B, WL 745 i @ 18 (voltage-gated pro-
ton channel 1, Hy1) A AR #1401 (1) ASICla $2&
LR FECAR, MM ASICla fyThfg Y. fE4A R
T15 5 f& 15 i Hyl f1 ASICla By A 4% 3% 1 J& A %0,
Bt — 2ot

SRR, BEARHETRIL T A ASICla 1
FTATUR], AR XS RS 43 VR T AL (1) A B B S
BRZIRANAEIBTTC. FATMIE, BEE AT ASICla
TESTR h R AR - IR T, A BREZ
(1) U 1 L B 1 B, 3 HLAG AT R gk A D% 0 1
18T o

3 BEBESHERARKR

3.1 HERGERTHKRE
K2 BN 22 GU i # A BE A R BRI — 0 BELRR
fiEo it FESR LT XEE RN, TR
AR ATP i BEK RS 8UR T IR R B,
pH 1 T FE % 6.5~6.0 ; fESLI 1 B B S LIk 5 B
% (experimental autoimmune encephalomyelitis) /) i,
HHER, pHIE FHME 6.6 £4 "™ £ KR
b, R AR, P pH AE < B 2] 6.9 /2
A BT RMERENRS RGBS, BT
Wik KA TR A R IRAT M . FLAE 1990 4,
NATTAE © 28 000 21 i) 7K 2% 8 ER 5 (Alzheimer’s dis-
ease) JE KK JZh IR AR R, N pHAE T
P 6.6 A4 . HHIAERM, XFEREEHREE
AU 3 5 A0 2ORE P R B, #E IR B AR E R B
(amyloid B-protein, AB) ) & £ i 55 i 452 17 rora1,
Ak, W 5T 2 WIAE I 4 #5955 (Parkinson’s disease)
g U AN GRS U 1 U 3 T 2Rk Th B B
Frol B EREE. shSEinR i, XFMRTEINE 1 %
Jif % B RE M2 T RB AL T S SR BEAE (Hun-
tington’s disease) & 7 FI5 A B 4 11 Jili PN 46 A7 78 3L,
AR R PR, XMREESINEZ RE A B
(B AR, DA N Jek =5 2 0 5 B33 0 ) A4 B 2
FE UL T, AN R SR R R G
1S VE R 2 IRAT VR, 2 IEALR R BAS &
S, B BT 7 1 T e B H o F Bh TR T A
K. Rk, FHME RGOSR T T2 AR A
IRITHE R AR E L,

3.2 ASIClafEER S e

ASICla AJ UgcHh Bz fa 4 pH E I FRAIK, @iE
WG BME LN 6.9, HHXHI 2 RSB K A 14
2Rk, AL E 2 LLEE ASICla, A HEN ASI-
Cla fEL bR s 7 EEMER B>, filhn, @
T % v 2 Jhk R 2 JR) P BRI (middle cerebral artery
occlusion, MCAO) Z W R s 58, B 50 N 3 & B0
ASICla 4 S5 P00 57 PTX1 AJ AR 5y /> K 5E
WA, 1T Asicla J PR bR 240t 06 i ifil P4 453 15 3 IR
R E R ER, R ASICla fE1R KFE
EAS T L e B sAh, IR
ROFTE LU0 1 B B G g M i B R AR Y B )
Asicla R R v W BB 4 i 2 (1B 1k, 4R
7 ASICla {E A2 5 i s vtk 12 B A 1Y,
ASICla 7 £83R AT 11 < 3 A1 B A 35 22 (1) B
X, ASIC1la $fil] 1) 0T Bae AR A 45 A3 155 284 /N B 2 I
A ICIIBET: ), SRR = AR S B A5 A /N B P

BRI EE T, WAh, ASICla Thfgth 5
HIHSREAT F9AE I B2, Asicla 5 RIB G /N BU7E B 08 Ui
K BT RYT TR I R I PUHIALFE A
FH, 25 B %2 40 ) ASICla tH 0 22 31 25 ol 1 2% 3.
ASICla TEHIARAH AT A A E FAWLEIT SR ANIE 2,
Wl T B85 BDNF A 9%, FHBr ASICla fgf% 1 7% B
BT 2 % BDNF [JBE K. ASICla 765 &%
A ER . B SRR, ASICla il 551 6) g 15 2)
YIRS K AT R bR A DGEEA,  HpLlar
85 GABA MK FZ I m A 5% ™,
3.3 ASIC1aZEER B RIERNLE

R ASICla M F A H X — 4R B 283
I AT, (EE BRI ML B AN S R . B A
FRDL, (EJFARREFRAE TR MR, B
MG B IR FE 2 1 R A 5 S T ASICla /51
AAAET: ™, ZIRAL IR K ASICTa 0 M 5 5L
(1 B PR 5 8 A T T e gk 1T i CaMIKIIL I 2% 3
Al AR AR T HLH ) oS IR . IR 2 3 TiliE
OS2 S S B Al e sE T,
NMDA 52k, Mz o FEMAR, KEMNSER
BB E A, Bl NMDA SRR IT8, 455 Tk
BRAMA, MITESAMAET: (Dea s )™ ¥,
FIH T NMDA %24k, ASICla illi& 55 5 1 [ 68 1tk
KA, FFEFE AN ASICla [ e BER R 5 T
H ASICla 77 3R W] AR S B i, BRASRe
Fralos U2, A DR E IR S S 51
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B 1) FR U T IEIE R A 22 fR A

LS B 1, R A 2 IS ASICla
Jo B s BN, il it ASICTa A S i)
At — DO FUR O AS BS @ TE T S 8. FeL
-, B ASICla /- S5 2 45 5 7 P AL 5 S0k 14
ZIUUMBHT X B —HAEAESFL ™Y, BR
ASIC 4538, N A W 42 HH 37 100 4B 10k e (] 8 B2 o
X —1Rie, HEsRZ S NHENHEE. 74, £
2 th A Y A7 4E — 25 A1 ASICla [ J& T DEG/ENaC #
X% 1 AL ik &R JE JE 4 (mechanosensory channel,
MEC-4), FH¥EOE fG i 485 5 1 o] DU 2 2 5 )
U B I B ORI, 3 TS 45 £ 1 1 (calpain)
W, SIEAIMIRSE P MGEE 55 F AR L SR A3
XFHLHIR AT RE & T ASICla 4 T R4 BET .
VB BT CEAE 90 2 o O 98 S s o s I 71
BTN, AAAEE OB T & il iE Dy e AT
Bl P i S 3R SORVE & R, b 51 AT
HARM, FEURTFRWRERSEA S, —HiSH
i% ASICla J@ & FRAE MR s 55— 7= Af ASI-
Cla EEHMRRKAESAE, 155 5E4 A ASICla
B 2 Fr oK, RS — PP AR AR T R
Fig 52 7 AH BAE I EE 1 1 (receptor-interacting protein 1,
RIPY) ¥t dh &, Sl RIGHMBERR I, 2 mEoE
12 20 L FE 7 14 2R B (necroptosis) 32 FE A 452475
fEIX—EERH 2, ASICla 55 RIP1 (454 LA
JAF 1) RIP1 @R ER S ASICla B & FIHIEE 5
A BT, JE T ASICla RIS 5l M. 1X
— W BT T R LIS AR R ASICla 5] 40 i N £
BB SEUE LGN, T ASICla /i 2
HRIT AT R RE T A ERE R BT 2R
PEREAVRE . I 0 B SR S5 4 2 IR AT PR o A
B (AR 2 A ZRR AL, 1% K B0 AT e X 46 1% e 5 g
EN R HEME RGRBa RG24 %8 L.
H3 MR, ASICla |5 T £ M 4 0 /R %
L, WAPE TR 1 P, fERERR dsicla
DRI /N B A, DR R A4 AH O 1R 2 1 o 4H AR K AR
TARL, KB ASICla 75 2R R4k A AT BEAT 145 2 11
UiRe. BRI, AL TR ARG, Asicla %
AT i B 0 405 125 75 3 B R AR I, DA S RUAE K 5
SR C R, SRR IR AL 35 N A4 i
SET-HA SR AP S IXREELE R K, Asicla FE
i % 7N B 2 br A 8 375 14 % A2 @ 3 (mitochondrial
permeability transition pore, MPTP) R] §&52 2| | #13#] .
AR A M B R LAAE WL 52 2 ASTC1a S8 IE (¥ 4001 751

407

PcTX1 Fl amiloride 7] DL vE 4 48 (reactive oxygen
species, ROS) (4= i ™, KA A ROS 32 kI
Fekifk P, $oR ASICla fR0E 7T DL S 48 ki ik
AR ROS, M B &0 . T2k iR 7E 4
FET- R R R A TAR A AL E, a2 B BE T
B9 )E, SRR R R 3R B T B PR AT S
TR R AT, B DAdE— 2 T R Zk A B
ASICla /- FIET BIHLEIXT T-# [7) ASIC1a I R
et st BA EERTR SR L.

4 $MEASIC1a¥E K EZERR

bE & AR ASICla A5 45 4 HL DA IR RN
T, ¥ ASICla AL Ft AR A8 0 WL
CLER I HR XN, 25T NMDA A2 443 Bt 751 (7
SRR R AR . B F B R F 2 — A 80A
SR B ARk, KA RAFEINGE 1 he XA
] %, T R S KK PR P, T E A,
NMDA SZREAH T VF 2 EE AT IR, FH W e
il NMDA 3244 n] 8™ # [ RIEH . b #HhiEfa
i, NMDA 5244 (1) BT 71 23 15 A ALL T4 4 40 240E
(AT AR P77 T gl g 7 R PR T #E 1) NMDA
AR ZILEIRRIETT T T A . AHEGT NMDA
ARG, ASICla BHIB A1 B A 2506 T7 i (8] 1 224
Rz, KABUm)E S hIEa ™™, EEERE,
Asicla FE R RN B IF AR R I H B 2 AR 3 D e
By U220, BT R B E e M2, T
G RVETT N2 4. IR, M2 4R N S
J7TH, ASICla AJ G/ H NMDA 3244 56 4 78 /1 (8
RUVRYT A

BT RTR AR 2 A L B A i AR (D),
T ASICla "] LA BA R Y7 AT (1) ASICla
JHIERH WA, ASICla [HIKT 7 amiloride T PcTX1 7E
SR NIRRT B B S R N . — 2R
FESPE ASICla FHIT R R I, WHURE “Z25H
7, IS EZ R I & R4 7 1 B KR 5.
w, BAMERTEHRIES B RILED « B
HRUCHR, AFIE55, FRELIEIF, XA 1, b
5 A8 T BEL T 77 DY L S R B B g B
#ok LA A BALWT ASICla [/EH . (2) ASICla %
Fo A i B BL B (calcineurin) 25 W BR 1k i
ASICla J&3F U, 3 it 2H 23 Y 84 Ik % i Bl (tissue
kallikrein, TK) 1)) ASIC1a, MM P4 fifim i & i 1%,
B A B 4 € 55 1 79/150 (A-kinase anchor pro-
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Fig. 1. Molecular mechanisms of ASIC1a in acidotoxicity (Image illustrated based on literatures from the team of authors). (1) Activa-

tion of NR2B-containing NMDA receptors during ischemia enhances ASIC1a channel currents through phosphorylation at Ser478 and
Ser479 of ASIC1a by Ca’*/CaMKII, leading to exacerbated neuronal death™; (2) Spermine exacerbates ischemic neuronal damage by
sensitization of ASIC1a channel™; (3) Acid stimulation exposes proximal C-terminal region of ASIC1a, allowing for association with
and activation of RIP1, which in turn leads to necroptosis”'; (4) ASIC1a is distributed in the inner mitochondrial membrane and plays
an important role in ROS-induced and MPT-dependent neuronal death®; (5) Activation of TrkB receptor by BDNF facilitates the
PI3K/Akt pathway, and then induces ASIC1a phosphorylation and promotes forward targeting to the cell surface”™"; (6) Constitutive
endocytosis of ASICla is mediated by clathrin and dynamin-dependent processes, which depends on membrane proximal residues at
the cytoplasmic C-terminus. Inhibition of the endocytosis leads to membrane retention of ASIC1a and thus enhances acidosis-induced
neuronal death™™. RIP1, receptor-interacting protein 1; ROS, reactive oxygen species; MPT, mitochondrial permeability transition;
CaMKII, CaM kinase II; ER, endoplasmic reticulum; BDNF, brain-derived neurotrophic factor.

teins, AKAP79/150), ki 4 2 (annexin A2) [ P7 sk ™, KW #HE R TIRRELIRT R, &

) E A pll, o- FHALB)E B (e-actinin) 55 4% 6] 2 BEE ASIC 5 H R $E R 2 (A ELAE B AL A

ASICla [ fi iz U171 (3) T- 7 ASICla /% ZiME I L.

(K RIS SaE s . i ASICla 5 RIP1 458/ G442

FFEEMRBE Y, i ASICla 15 RIPL fgs &l S FREB

AT R . (4) PR Asicla B Rk, SR % S 2 WL, ASIC1a-RIPT 37 85 B% ) K B, +h

FEES R AUE, FIHMRRRRAR SRR, MR BT EG RO RE A LmAmLE AE GEiA R P

RV, KB A T ER ASICla (945 % K RNA B0/ 4% ASICla 1 RIP1 ({45 &3k it A #4591k
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