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EE BT Z K% (transient receptor potential, TRP) i) {2 /04 THIZMAEM S R G, WRIEE | fLFFIBLAK S ZFh
i, FEALARXT SR AAEE RS BB A BT RE . RS R (R A AR, Ll b TRP 3 SRR 27 AN 5 4
J& TRPA. TRPC, TRPM, TRPML. TRPP I TRPV 6 WP 5145 . Horn TRPV WAL & T 6 b, 0 5 o 3 iU il (1)
TRPVI~43838, PhKw Ca® BAT & pe @ A HE 1 1) TRPVS A TRPV6IE . WFT 45 S0, TRPV W5 8 2 5841
W E FRASHE 54 S, EIRERBAAIMEY kS4B B b R IR, JF5EE . O I 5 2R 10 & 4 R %
PIKIE . B R 161 (post-translational modifications, PTMs) J2 Bl i ak 5 1% 5 76 4K 1 G A LR 8 i s st 0 1
HRERTW TR . MOl Z (I Ie 25 I, TRPV WV S [RJRE AT LA & AR IR 8 , i i Tl =2k s . AR S
LR T HATC HGE IR AL . B . 2 F Ak SUMO ML ARILAME MG 45 2 Fh B IR 5 B 1 1 TRPV S5 LA DI BE Y 3222
WFFTHEE, DA it — A0 5 B (&M TRPV 338 A T E TR 1 R 2%, Em TRA TR (A 5 B0 16 1 5 A 3 w21

SR RIAIR.

XA TRPVIIE, BIFXEBIME, HES
FESES Q5. Q7

W B 22 f& #« (transient receptor potential,
TRP) B — AR FiEiE, 2580
BN . SRR, TR 2 SRR T g T A
FH . BRI SEAE AR S 32 NIRRT T B s
JR—A . HET S B O A B 200 A Fh Al
SR A= A B U AT 5 PR AR SO R S 8 1
Ji45E TRPV WA RE MBI FT kAT T 2534 .
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1.1 TRPVEERIEK 537

R PP 9 [A] 5 , i PL %) TRP 38 & 4% 53 6
REFEWE, Hh &R Z KW KW (transient
receptor potential vanilloid, TRPV) JEH & 5 -4
TE Y Y TRPV L AT i 1 BORUER (Y 0 8mi A 44
TRPV WK EA 6 A B, %25 3 Pk
32 W AAEGE 1 TRPV 1~4 DK 3 5 Ca? WOy S I
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ik 19 TRPVS 5 TRPV6 fix 7 78 O KF 40 g b &
WM, 5 TRPVI~ [ RIK G MAERKESR,
TRPVS & % o i T B IE 09 iz i /N 4 (distal
DCT) 1 & # /N 4
CNT) 1, [fif TRPV6 Z171E

convoluted tubules,

(connecting tubules,

T LB B AR . T R
Afr 2,

1.2 TRPVEEMEH R EVPIEFHE
1.2.1 TRPVillifi 8 [ AU 45H

Bl S BRI EOR A R R S, R SR
B Uk OB OB OBOAR
cryomicroscopy, cryo-EM),
2013 4ELA 3.4 AR IR+ BER AT L FEIX
Z J&, TRPV2!#5)  TRPV3'“7 = TRPV4'"®
TRPVS "' TRPV6 22V ({75 [ ot 45 ha AH 4% A5 21 it
Br. @K R R (nano disc) 5 BSR4 v L By
REGBHIELS G, (S IR 1 A SRS P T g
€, TRPV1. TRPV2. TRPVS5 ({45 #4155 gk —
I‘;ﬁ‘lﬁ [22-24] .
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AL FRHES] (1), RS T 6 R o
BRTELS I (S1~S6) . MBI N A (N terminal
domain, NTD) #1 C K ¥ (C terminal domain,
CTD) . 7 C 3t B4 S6 5 i X A & — B 23~25
IR B o 88 75E , FXOM TRP 254935 (TRP
domain) , X BRI T AE TRPV F%E & AR SF
SRESUZER N AT, 5240 K BAR AR
H, Z25WRNIESITE DA%, A BT X
(RN (sensing) FIiEE A A HEE (coupling) .
Hrr, TRPZ5HIITAY TRP & (TRP box) 7FiliE
PR O R R E AR D ZE TRPV
FEIEMIN R %A 6 iR HEE T4 (ankyrin
repeat domain, ARD), ‘Efi1H [ 471 o #2 i€
F1AFEE5H 5L (finger domain) F RN TR 2544
@ i & TRPV il 18 5 H AL 2 1 A B R 255
20270 i F ARD 5 pre-S1 #2UiE 2 6] (1 % 5 X B
(hnker domain) 2 A P47 BT B HT o B2 JiEH4) K .
pre-S1 BRTE rh A IE L ff Y 24 LR (RS 2R ﬂiﬁ’ﬁ
M. ) 8 TRPV WK % PRSP A7EAE 27
1 S6 I B S1~S4 EM, 5 AR HE B A=, ijz
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Fig. 1 The structure of single TRPV channel subunit
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s R R LRI N R R T, TR AR e
S5 F1 S6 Z a4 1% — Bt i i s /K M MR LB iE , FR
JpfLIIE (pore helix, PH), FEM—A~pE it g
% (selectivity filter), fRL “fFEMKZE” (inverted
teepee) =AY Tl E fLIF X (pore loop) . S6
EJIELE TRPV 18 K s BEOR ST, BRI DR a8
16 TRPV 1~4 Hh s ERSF, 176 TRPVS FI TRPV6
FE o RGP E A s

TE TRPV i 38 A9 Mg N ¥ 43, TRP 25 #9 55§ |
S4~S5 EFE X Y pre-S1 =H HAE, 1B NEZ Y Hiv:
PR L N i 42 X B 4% B S
H 5 C i BEEIL[RIF B — 4 B AT 8, FESHISRIE
K19 ARD HAE,  2H % T4 [ B M PN R IR 45 4 S5
(skirt domain) , #5538 i 5 H A 2 71 5 A9 A0 &
,f/l-:‘ﬁa [18, 28-29] .
1.2.2 TRPVillifl o9& e

TRPV il 8 2 AE BE £ VE Y PH & 3, X Ca>
HA —E Mk sE@iERE S, TRPVIH P, P =10,
TRPV2 H P.,: P,=2.9. TRPV5 5 TRPV6 NI X} Ca*
T TEAREIERE S, ASENAEE LU E KT
100, 1 %F4% TRPV i A & F il EPESHAT T
mgk
1.2.3 TRPViEiA K[ 15

B — Y TRPV 38 18 705 18 03 2 RE w7 25 4)
PR AL A o O X, R O 20 B A
(polymodal receptors) . TRPV 1~4 ifi i J& - Il i f
JEF B TmiE , P TRPVI I TRPV2 Bz 15
R, T TRPV3 F1 TRPVA JEAE A5 P 5 B dul o)
W (JELEEWE N ®{E . TRPV1>42°C; TRPV2>52C;
TRPV3 4 31~39°C; TRPV4 A 27~35°C) 75 20310 [
T N R EE KAl . TRPV I RE % 1 ML 5K 17
BB RS 2R E RIS 7. TRPV2 IEAZ G
B iE LB 7 ) . TRPVA 38 38 %15 3 FHLR
J 77 Uk B

B BERAN , TRPV IF S5 i 51 3 E N 1 22
FlAk 22 30 3% . TRPV AT DL R 1 pH . ok 75
(spider toxin) ., FfHZE (capsaicin) FHFH RKIML
BE s I BER AR S TRPVL Y& —
BEhF) 7z R PO TRPV 8 38 (0 35 1 38 32 31 4
PR Fanaf S AR & (prostaglandin, PG) . ZZ¥ Ak
(bradykinin, BK) %595 . TRPV2 i i X Jit 5 Al
PR AU, PR AE R L B R R

= 5 LU KA PR /N 43 F 2-aminoethoxydiphenyl
borate (2-APB) " FINE%EF (Probenecid) %5{k2%
YR > HF =4 H, TRPV2 il =&
— (1 5 Bl 700 AR R, DT B R B T %
TRPV2 il — R AMFSE . TRPV3 il i A7 15
WK (camphor) . 7 /M) (carvacrol) . 2-APB,
AT (menthol) F1E L (thymol) “ 4k &
Y ) f) B . TRPVA4 il 18 & 2 16 4= U K R
(arachidonic acid) "', 4 J% & 15 /£ % (phorbol
ester, 40-PDD). GSKI1016790A (L #% GSK101)
(R R RY s o, b GSK101 & TRPV4 [ FF
SR Eh ) . TRPVS Al TRPV6 7E R M pH FRES 1 1%
PEREAR, 7R mME pH R & M R L e A,
TRPVS5 FI TRPV6 b 57 MEFRZ 15, METEE 1061 771
B IF (tamoxifen) BEASFFAL TRPV6 Y ik A
MM Ca® [fkiz 7 (F1) .
1.3 TRPVHI4EIEIHEE
TRPV1EIEZ 5 . SRas . diiEsy
B MR R T AR L AN, TRPVI TEE I
N 2o i 0 R EOM 2 SR AR, BT TRPVI
AT Ca® M A I AR 1, MRS A TRPV T 38 3
RERFARX AT TSI, R T A A e 1)
IRIT LS TRPVL 50 A% . & . i
THAL R Ge R B B A6 B ) TRPV2 7R 4E 50 i
25 F 5o RE & CE K, TRPV2 LA AR /N
AL ERINRE N R . s ZEEL . SO ILA 4k
5.0 01320 7 AR IE R AR, TRPV2 38 g
PO S T A PR e RS e, Rl S S A
PR S BB A T 6 ) A% . TRPV2 [ 3235 T fE
SEETRIEMIEFRAR L DU BERE . Al
AR | B ST A0 IR S ) R 2 — L 7
Z2 iR 0 40 TRPV2 il (19 2 384 Ar iR,
W TRPV2 19 22 35 7K V- Bifl PR it - 1 Ji e 98 40 e i) 4
SVFIEAL L T2 H I . TRPV3 5 5z Pk i A B
HRUIME, NI . RS RO fE 5%
S, SO TN A o AL A B R B A BT
g s S B4 IR . TRPV3 I 3RA5- 1T Ak
=& A5 5] AN ZE5 Y Olmsted 2% & fF  (Olmsted
syndrome) , CZ—FVFEILA AT R, AE
Yufa ik P HRAE (25) TRPVA 2 5 E 8k Kt
FINLAAL S . A& 5K AR R Y 72 . TRPVS
BT IR E I, A& 4285 TRPVS 6k =
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MEBCR IR, Ca I EIRIBOKE FRE, SEURE
JE B AAE A XU B4 47 . 7 TRPVS 5 A #5708 B
I R B PRAE AR R . TRPV6 2 3¢
Jig B8 %t Ca AR ELAE 71, TRPV6 4K A A Bk 2k T3
B LA . A B I RIS R AR LIE .
TRPV6 fERTFI MG . FLARIE . HURBRIE . 450
) 555 96 11 JBRE R P 988 1) 2 ZURE A v B 1 0T mRNA
FEKTE B o R RE A S 2
SiE [ & ARG
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A HET A& B TRPV ME SR % 0] DA & A i iz £k
(phosphorylation) . #i3Efl (glycosylation) . iZ &
1t (ubiquitination) , SUMO ft (small ubiquitin-
like modifier, SUMO) . It & i (covalent
modification) 4 Z SR BIPE G B, TESE T
TRPV 3 38 (1%) HH 15 fo 16 1 7E 4 55 1 R ik it L 7%
P DIRESE T HAT EEAEH (582) . LITRPVI
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Fig. 2 Post-translational modifications regulate the function of TRPV1 channel
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2.1 BEERILISI

BRAE R P it o 2 P DRt R e AT S I 22
AR . HERIRE G AR b, AR R R
Fiy = BRI & B A B afh, &
il K 23 a2 b 25 3 0 DA T 2 38 3 PR
Bl 3Rk, T I ™ A Ry 2

TR . K. BB R, &
FIEF A (protein kinase A, PKA) il i A J 4
£ # H 79 (A-kinase anchoring proteins 79,
AKAP79) 21t TRPV1 1 S116, S502, T144 fil
T370 {3 i K 4ERF TRPV1 Y DJ6E, 475 TRPV 1 iE
ARG PERENL, By ki iE e, DI e 1 45 A g 48
PEAS JBTXT A A 2 Ay R A R B o, T144
T370 Fi1 S502 =AM s o (AT A — > 5 AEHR 23 BH 1k
I TE AR, S502 1 45 1 3 U 5 Rk 0 G B
B AE NaCLE S R B R AT, 40 0 e
MMM (retinal ganglion cells, RGCs) H1PKA
- TRPVI & H R A& FIRDJFROS & FiliE, &
BB EJIT RGC Y2 ar tE ERDEJE T, i
S I TSI A U N I (R A
(lipopolysaccharides, LPS) 75 5 i) & bet A v |
PKA 5% F#l# C (protein kinase C, PKC) /%
TRPVI YRR IL, SETRPVI ikt b I
B, EHTLPS TSI ENRIRAS . MMM T
HORIEVE ] ' AR O A b, P AR A R
TR S RE AT o i G AR PR SZ AR AR T, B0
PKA #E i@ fL TRPVL, T8 TRPV1 (13T 5
EREAR, DATTIF & SAEA T R sd i 7 . 34k,
SR 200 JHL A e 7 ) RS, TBELAR Tl A 255 FR
3 (acyl CoA binding domain containing protein 3,
ACBD3) RS TRPV2 M EAEH, FE4EPKA, {2
#F TRPV2 B AL, WOG@EIE, 7104
WORLAE 1) FEBes e BRI A 1L 72, 1 B I
0 Y PKA 5 PKC 2 b TRPV3 {f HE g, &
BUR M 5 B AE SN 5 B IR . A AR Bl bk
W R4 LR, H,0, 4 5 TRPVA4 il 18 C K S Y
Ser824 (i xi ¥ PKA B4, 4% TRPVA4 8 iH 19T
&, I RECEE TS AT e, BT R
/NIRRT TE Car VR FEREAIRI, VARG IRIER
(parathyroid hormone, PTH) & fiffi PKA #% iz 1k
TRPV5 i@ iH T709 {5, FETRPVS HuidiE JT UL

2 (open probability) ¥/, 1E{Lf5 A TRPVS i i&
BT WA PRI R Ca* A IR

PKC W] # 2 1k BLJE TRPV1 1% S502. T704 F
S800 v i, f#if5 TRPV I m i ik, $s B %
1%, 5 308 v BORL AR 7L L AR 43 R
RAE SRR 2R RAEA T (WNZZPR) , Agfe
HE PKC 41 5 1 TRPVI S800 177 s B 2 1k , 14 i
TRPVI HYIEYE, ROV AL B PSR o
L 5 2 e 7 BN 3 A 7 A AT 2 S D
(ANZRW) BIRERL, fih & PKC-e BEER L TRPV 1)
S505 5 S800 17 5, SE TRPV 1 X B 10 137 Ha,
MK, SR RMHERE . SRR
PKC X TRPV1 [ iR £k ][3I 18 1Y 34006 3 18 -
P HLHO ) 20 M RS 2, S ECTRPVI IS PR o8
Wonh B EREAL, SR 245 R 5 18 kK
i 0. 2, PKCA T TRPV B 5 1 an e
VIR . 05 IR 2% RV B 2 Ao 406 A8 25 50 2% VT A
X FEARBEE ORIk S0l PKC B R 1
TRPV4IEIEAY S162. T175F1S189 =i, §3%
WL N R A A S MU T, PKC-a
I 5 TRPV4 W B fb . 5 20N B2 40 Mg il 5 &7
gk A Ca® Uk B FRAR I PTH 38 n] {2 fiff PKC iR
£ TRPVS 11 S299 F11 S654 1 i, H1 il i f P A1
FH, 580 i s o TE ek TR, LTS PR
Y B ZESE (nephrotic syndrome, NS)
H IR % B¢ (urinary plasmin) 42 fiff PKC #% iz 1k
TRPVS i S144 i 55, FECa” EM UL ZH ™ . 7F
e &rh, 4 Ca” B, PKC-B &l TRPV6 H
S114 F1 T688 i s W M2 Ak, , B4 R 1k Ff BHL % M 18 5
ATP 454G, Il Ca BT A e

Bk PKA Fll PKC Z 4h, &4 K I+ (nerve
growth factor, NGF) ¢ f#f Src /i 2 IR i B % iR 1k
TRPV1 Y2007 8, Sffiimia ek ik, S5
LIRS AN RN RS, RS sZ i
TR IR AZ B REAIS . I X —7 5 7E TRPV1~4
W E PRSP AEAE, WSS Sre [ 44 R I 1T W R 1k
TRPV Wk i &7 a7 . Mo iR 4 e e
MM (A SRR T | A bR it ),
TRPV1 # Lok g Z MR M BB 1k, 0% TRPV 38
H, ESdM A A Y B EIIT, Srclig
R R Lyn 1] {ff TRPVA 38 18 Y253 {3 S B Rk
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WEEIE , H Lyn Xt TRPV4 18 Y253 4 AR 1L
FEAKB 0% TRPVA T s 19 70 FEAMNIR R I8
R FZ i, B Sre BRI TRPV6 1) Y161/Y162 fif
R, PSS, R AR IR Ca*t . AEXT R
1 o 7 3ok AR e, A AR B AR R R T S
(cyclin-dependent kinase 5, Cdk5) g £k /N
TRPV1 [ T407 fi i, FE TRPVI1 #fk, Ca* N
Ui, AUARXTEIR BT 32 PRI, 7 AT R A R
PRI R B FE IO IR IR T AR ph 2t
JC (mouse dorsal root ganglion, DRG) & & if 2
W, RS JH LS (signal-regulated kinase, ERK)
i 34 TRPV2 H S6 T S760 37 s AR Ik, 38 hi it
N Ca” 7K If S MAPK (5 S, fEdbpi sy
AR CEREHES, REERKKHEFZIE
(epidermal growth factor receptor, EGFR) 4 5
& i C (phospholipase C, PLC) # ERK iz 1k
TRPV3 [ T264 i 5, SECGHEHEH, RIFEELE
BIEF AR ™ EBE S TRPVI B,
B R CEE MK O ME W B T (Ca’-calmodulin
dependent kinase 11, CaMKII ) #%/iR 1t TRPV1 1
S502, T704 {5, BfHERLE A, 8 RS T
b, T A T RO 28 T TR R KR R 2%
itk .
22 HEEALEE

WESEAb A 38 2 ) FH B B KA T o 21

BB a1 BT b BB A G N-BE R AN

O-H LA B . H AT7E TRPV F% & BB SL1L
1B 3 2 N-BHRA L &1

FESPESR T, TRPVI [ N604 o7 15 % /& N-
WEEA B T BT Ca* /BB E T, S8k s
TOXT PR R B T, FTRE R R g MK
SRR B AE R4 R, TRPV2 RREEEALE
A Bl T 5 R 2 0 N AR ) B T RAG
(recombinase gene activator) HAE, A HELE TRPV2
() I A B i h R FEAVE B AE BRI TRPV2 ik
BT OME L AL A7 5 NS67 (A R M S AL S A
N571. N572), WEHEAGR)E BT REAS E A T 20 o
FEE b, i A R AR 0 B S E A TR N T
TRPV4 (1) Asn651 3 f A& A5 B4 56 1k A& 1 25 30 1)
TRPV4 [n] B HS , FEAIR TRPVA XS5 i
S S B M T T T B Klotho 38 5 7K i 4T 87

TRPVS5 1 N358 i i N-#li Ak & 1fi, 2 TRPVS
WIE TS PR R ek i, B VR R AR
FIJL Y 900 £ TRPV6 Il iE 1, TRPVS |2 N358
() [R) IS A N3 57 [R) FEAFAE HY Klotho 145 Y Nk
At >
23 ZENEME

ZEABM AR R 5T T R
(El)., ZE&AH (B2) Az XEERE (E3) o
BOEH T SH0EAMSES, HrEsreimn
SuyH

eSS W R Z b, 250 b PR
(substance P) ikt F+ 5 52 TRPV 1 i iE &tk H.
2 EAKEE A, SECTRPV] BUO0F B4 T 240
B b, DA A ST AR R ORE S5 R R 2 M I R o
YR 2GR A RE A T, AT e AR RS —
A BRI 7 25 2L (NAD-dependent protein
deacetylase) SIRT6 [)ZRiL&E T I#, il I SIRT6
PSR TRPVI 2 £ 55, 5IR&Em, €W
SIRT6 AJVEh & R AR YT #EHR . 76 TRPV4 1Y
B C L fE b, MEMES & &M 0S-9 it
7 e S PESS & TRPV4A, il TRPVA £
Rz £k, MiBHIE T IEW 43 &0 TRPVA &
B 3 ) i 2 2 TR TR L p Al R
(B -arrestinl) F] DA # 44 & #| il & ¥ K R
(angiotensin) AT1aR Fll TRPV4 & i & & 14 I,
Sz 2 i AIP4 5 TRPVA M BEAEH, {2 i
TRPV4 & A= 3Z7 2 AR AE 1 OF- 9l 5 A, 5 3o 457 1
a5 Y RS R BRI NS b Rz AR e
WHEIR T (tumor necrosis factor, TNF) 45§l i A
FR#AIK Klotho & P, X —id B TRPVS 51z
RiEHE UBRA A EAEA, FETRPVSiZ £k
Bk, EUETRPVS N F SRS, S8
WP ARIZ IR Ca KR, PRAGHREE THr . uid
Bl Klotho /15 1) N-H SEAL &4 ol LAt th iz 4k
S TRPVS 85 11338 7K B FEAR % . 78 BRR- 40
Moo e 2R 3k & F Ml &5 (1 Nedd4-2  (neuronal
precursor
regulated 4-2) 5 TRPV6, KILTRPV6IZ ZAk/K
Tt & . Z J5 W5 & B TRPVG6 il i (1 D204H Al
D376H fii 5 /F R 43 - FF 5¢ i 4% TRPV6 1Y 3K ik
TR el

cell-expressed developmentally down-
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2.4 SUMOYL &t

SUMO b 1& i S PR Ry 2
ZALPEIRAAML . Wang 55 7 WEoE E AT i & B,

ZEBT, 51z
TE/N

BT AR ot 2279 A v @ B 22 SUMO L i SENP1 )5,
Il T B e 44 (complete Freund’s adjuvant
CFA) 5 AAERTAR B b o L
JiE /N USRI T 98 % B TRPV 1 2K 1 C i K822 &4

SUMO k&4 ,

—HER

B 57 1 Fi (X TRPV 1 3 3 174 1f

JFEWA N (L (M2 42°CREE 36°C) , FEEVR S

L 2 AR ZE B /R X 8 1 A A R
A G BRI 1 I 2 1K 25 B Al 3 A A 8 i
ﬁft i98]‘

TE DRG W oe i, 2GR 1 4 B
24T TRPV A IE N2 e & (AR C158 i
AU AT B M, TR R GE 5] R S8 W
N AR N B R, TRPVI 6414/\{‘2:5
(C158. C387. C391 HIC767) K H: A&k,

B, AR AN 5 00 38 T8 X AN BRAUER . HORTEL R Y f@TRPVl AR AW BALER, 30 Fé@i
Wl )N, IZAWE R A RN BUR AW T AR TR 9, dEmI SRR AR .
T
Table 1 Biophysical characters of mammalian TRPV channels
F1 THIZMTRPVIEE R E YIRS
TRPV I SRR 5
TRPV1 TRPV2 TRPV3 TRPV4 TRPV5 TRPV6
=T Ca?>Na"~K*~Cs" Ca?>Mg>> Ca>>Na‘= K*>Cs™>Rb*™> Ca?*>Mn*> Ca?>Sr?*~
EPETE ~Li*~Rb* Na‘=Cs">K* K'=Cs" Na>Li* Ba?>Sr* Ba?>Mn?*
[1,101-102] [7] [49] [104] [105] [106]
W miZIMRE [103] PRI [37]  FElw [41] oA ERR [42] MR [47] Mg [46]
WA gk [30] 2-APB [38] &l [41] W RRRTAEY) [44] 4D [35]  4E4E%D [35]
Ik [35] HiEr [39] 2-APB [41] GSK1016790A [43] pH [45]
iz (1] AR ¥ [40] T [41] (27-35°C) [31]
4270 [7] KziEE 6] B [41] BiE [32]
B kpH [1] Utk 7y [6] (31-39°C) [30]
BiEE [7] (>52°C) [8]
JkyE [34]
FE N EmE M (3] K [5] Fek (8] K [9] B [12] nrg [12]
FaksAi e (3] /Mg [5] Fim [8] OE [10] F& [12]
=X [3] B Lol i [8] KRk [9, 10] e [12]
A [3] e (6] Bt [10] e [12]
OfE [3, 4] LfiE L6, 7] Jit [10] R [12]
e [3] e [7] B [10]
HiE [4]
WA [3]

Bk [3, 4]
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Table 2 Post—translational modification regulate the function of TRPV channels
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Research Progress on Post—translational Modification Regulate The Function of
TRPV Channel

YANG Bing-Jie, TIAN Quan, WEI Xin, ZHANG Hao, YAO Jing"™

(State Key Laboratory of Virology, College of Life Sciences, Frontier Science Center for Inmunology and Metabolism,
Wuhan University, Wuhan 430072, China)

Abstract Transient receptor potential (TRP) channels are widely distributed in nervous and non-nervous
systems, responding to thermal, chemical, mechanical and other stimuli. They are emerging as essential sensory
molecules that allow animals to respond to environmental changes. The 27 members of the mammalian TRP
superfamily are grouped into six subfamilies, the TRPA (ankyrin) family, the TRPC (canonical) family, the TRPM
(melastatin) family, the TRPML (mucolipin) family, the TRPP (polycystin) family, and the TRPV (vanilloid)
family on the basis of amino acid sequence homology. The TRPV subfamily is composed of six members,
TRPV1-6. They can be further divided into two groups, TRPV1-4 subgroup which is weakly Ca**-selective and
highly sensitive to heat, and TRPV5, TRPV6 subgroup which is highly Ca**-selective and not heat-sensitive.
Mounting evidences suggest that TRPV channels are responsible for membrane potential regulation and
intracellular Ca* signaling, and thus regulate a large number of cellular functions, such as temperature sensation
and vasodilation. Dysfunction in channel expression and/or activity has been linked to human disease like cancer
and cardiovascular disease. Post-translational modifications (PTMs) involving a functional group being added to a
protein, a chemical change in amino acids, and a structural change in the protein have been implicated in
regulating activity, localization and interaction with other cellular molecules, thereby increasing the functional
diversity of the proteome. Many studies show that TRPV subfamily channels can also undergo post-translational
modifications and PTMs have an important impact on channel function. The aim of this review is to address the
major advances regarding the various post-translational modifications such as phosphorylation, glycosylation,
ubiquitination, SUMOylation, and covalent modification that have been reported to regulate the functions of
TRPV channels. Furthermore, we also discussed the possible functions of TRPV channels before and after PTMs
in physiological or pathological activities, for a better understanding of the relationship between PTM and

physiological or pathological activities.
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