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Transient receptor potential (TRP) protein is a superfamily of cation channels which have 6 trans-
membrane domains and mainly pass calcium ion through themselves. There are seven types of
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subfamilies in the TRP superfamily. TRP channels can be activated by various kinds of stimuli.
Some TRP channels are polymodal receptors because two or more types of stimuli can activate
the same type of TRP channels. TRP proteins can play roles in a living organism as receptors for
sensing outside stimuli or inside local stimuli of itself, as signal conductors, or as signal trans-
ducers. Especially, TRP channels have key roles in thermosensation, mechanosensation, taste, tri-
geminal olfaction and nociception. Therefore, TRP channels can be important subjects of re-
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Fig. 1. Basic backbone of TRP channel protein. C: carboxy termi-
nus, N: amino terminus, TM: transmembrane domain.

Table 1. Classification of transient receptor potential channels

Name of Rooft of . Homologqus
. Protein members channels in
subfamily name )
invertebrates
Group 1
TRPM Melastatin - TRPM1, TRPM2, dTRPM, GON-2
TRPM3, TRPM4,
TRPM5, TRPM6,
TRPM7, TRPM8
TRPC Canonical  TRPC1, TRPC2, TRP
TRPC3, TRPC4,
TRPCS5, TRPC6,
TRPC7
TRPV Vanilloid TRPV1, TRPV2, Nan, OSN-2
TRPV3, TRPV4,
TRPVS5, TRPV6,
TRPA Ankyrin TRPA1 dTRPAT, cTRPAT,
pain
TRPN* NOMPC T TRPN1 NOMPC
Group 2
TRPP Polycystin TRPP2, TRPP3, TRPP5 AMO, cPKD-2
TRPML Mucolipin TRPML1, TRPML2, dTRPML, CUP-5
TRPML3
Other
TRPY T Yeast Not yet named Yvcl

+found in zebra fish, not found in mammlian cells, Tabbreviates
from ‘no mechanoreceptor potential C', Tnot found in animal
cells

Aol EASR= TRP &2+ o34 F72 subfamily 7} &
A 9laL, 7t subfamilyolli= s WA= o6l 714 S5
2] memberE°] 43l 9t (Table 1). TRP £22] A7}
Zap oA ARG ot FEFE =A% TRP &
Zgo] WAL, o5 A EfFe] TRP F2°] sub-
family 47 722 FAMel w27 5 Sk dlE =
™ TRPA19] 74-¢ E-Foll AT 23] (drosophila
spp.) U of|¥armld S (Caenorhabditis elegans) o % &4
gho] gelA] Qlal o5& AR A 188t dTRPAL,
cTRPA1 522 BAI3IL) ol 85 W Ao e
TRP 529 dF<Q duzdo] HAHw” o]F TRPY

subfamily = #F5+= 202 G, ofn|wit NE
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T IFo® BRska Atk
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TRPM5

Ol

n|z} A=) AR 71 A 7 7EA]olnh &
= v|F (taste bud) 2] ™l EAISHE w224 A3
(taste receptor cell) 8] o] TZ& T3 LYK= ol
29 influx7t Q& W 9k ks AoE A gk Al
gro] olgfgt 7| e g A} thE shbe vAEAlA
Zo] Gukia Agk 484 (G protein coupled receptor,
GPCR) &] Ao 25 A= Asdgxb=2] A4
ol 3}k ME =g (downstream action) o] @ gk &
uk 78]31 glutamine®l th3t #|52] w]z}o 2 447 umami
7} olgist 7|d 0w APk’

TRPMb58} wZhate] a8 2002 de] Mount Sinai
o] AFAEo] u|ZellA ofHl AT AR} EATHR=AE
gRlatr] flal AF ] wAgAAEd A FE3 cDNA
£ screeningsh= #494] TRPM57} G protein @ —gu-
stducin (G @ —gus) ] @ v4G-EAAE T4 A
lo] AE A g7 AAHALEY TRPM5E Type 11
vl A3 EAsks, & oy umami®] 8491 T1Rs
oL} 2= Bre] =849l T2Rs?] 7 7H F72] GPCREH
| ALY T1RsUY T2Rs 9} 34 9k (co—express)
e 21& TRPM5S ©]2]ell% phospholipase C— 82 (PLC—
B2)3} inositol 1, 4, 5—triphosphate receptor type 3
(IP3R3)°] $It}.” TRPM5E H]E3§ ole|dt A5
T1R¥} T2Ro] 293} el AXA == 554 5t
& AT AGAANA e §hS TRPM5S #3742
A e A7 (knockout mouse) &= T B, 4= 81, umami®] t]
g 7k2}o] 98] AR AstEtks? A7 TRPMS
7 nZ Rl s AL Al ol Y& sheA YRRl A o
53 Zh(Fig. 2). ¥ 2oy umami, 2 %o 1|2k (test-
ant)©] T1Rs4 T2Rsoll A=< 7Fshd GPCRe AgE
o] Q| G Ao Ga—gus, Geild, GB3, Gy13 59 &
AAE ¥t o] F B/7 subunite] PLC— 2% 24
3}A)717 ©]= phosphatidylinositol 4, 5—bisphosphate
[PI(4,5)P2] & diacylglycerol(DAG) #} inositol triphos-
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Fig. 2. Role of TRPM5 in the signaling downstream of GPCR-me-
diated taste sensation (adapted and modified from J Dent Res
2009;88:212-8).

phate (IP3) & #-afi3tc}, IP3:= 71£2] IP3R37} Agalod]
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A A3 = APRS wle 743} Fdy
= WA dRRhs skl
Z3frato]
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= 7107 Hol TRPM8E EZMA7d M| (nociceptor neu-
ron) ol FRAE = Al opeba 2ok gt Akl
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TRPV1 and Other TRPV Channels

Al (capsaicin) 2]
TEARE F A Y= TRPV1S UCSFQ A-go]
19999l TRPV29l 97 A& Hsii=dl dAlol=

TRP F=ol gk A2 7ide] ob4 gld wiet VRI (val-
linoid receptor 1), VRL—1 (vallinoid receptor—like pro-
tein 1)o]eh= o]F-0% 7P7] W=k VRL-1 +
ZE VR13} HISSSIATE fALolalef] R854 ¢k7] wi
of E07l o]Folt}. o]52 A48 (heat receptor) =A]
TRPV1E 43°C, TRPV2:= 52Celld @Astent!” 5 1
9o westo] F= GRS AAIR FAlelrle] GEAIRl

a3l v

2= = 2T 0
TRPV1E 242517 wjitof 72| Aot} TRPV1-S 7t
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H7go] FULP ol 7+ AR } 717 o e 2%
WA 7e= S she Zlo® ek TRPVIZ
EUIN ST PRI endocannabmmd, anandamide 59| t}&
vallinoid 8}3HEof| %= WkS-5hm 2V o] vkl &3] (camphor),

$3=9] /482! piperine, "] A3l allicin 5ol W8
o] A QIek# Y sk Aacid), olehE, U ?l 2
TRPV19] WHeAE Z7MIRITE S 7] X 7bal o)A
°] TRPV1Z 2% 9 Ui 2546 o8 s 7]
ALl A St 7es S TEAR AEs o=
TRPV12] Z&A)(antagonist) 7} Aafj&-go] S 7sA
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o]gl5% TRPV12 d-gAlo|at FallA=-84 (pungent
receptor) ©|7]% b o= RAA g Al
gl kg8t Al ANEE RIS st 9ES
t}. TRPV1E] A= 1A% /‘gﬁb Artol el sl
AFREEo] glal E5& fEehs Aoy ol tigk vt
S= AA3] AstEo] Yok 2FHE AlolAel 8 A
=] ko] e AFE dHA o, A4t o
= TRPV1e] glojA7h ehel 272 TRPV1C] FAte]
Ae] tfgt whg-so] 9l7] wiEele] deigleh’” TRPV1
2 AA BF T e 8F0] TrkekaL AvnE
F&o] Wolx|&= o] vpehdo] =S, o= TRPV1
| 71A15=8-A (mechanoreceptor) 8] 7]5% Ath= A&
L=
TRPV subfamily?] th& TRP 2% % TRPV32 33
~39°C, TRPV4i 27~34Colld BAsles 2zt
84 (warm sense receptor) ©]tE?? TRPV4E A9

A% (hypotonicity) ol tellA = Hh-g-&Hck>*

O

N

TRPA1
2003del Scripps—Novartis 3&dTEL XA 07
o =ddo| WHEE= ankyrin Y-S 2ty 7)5Fo=E

= TRPMB& A=3h= Astt o yhe 17T olake] 4]
2ol ¥-g-8h= TRP =7} 5= skl ANKTMI©]
gl gste] Esigie* ANKTM1S 2 Al28 TRP
F=o] TRPAlolgh= o]Fo] &olAinh
I8k TRPALO] FAF A258A17 el tiaix= o]
9] Avzo] Aolsh AIE HojFaL glof oA °k7}9]
=go] QItk® ™ TRPA1C] 3}etEdo] thgt faixl=

SAEAE] 750l e & dEA Slvk TRPAL= 1}
A g ols BEEE AR el F4RQD iso-
thiocyanate, #3712 220 acrolein, Al¥7|E2] 4%
Ql cinnamaldehyde, v}g|she] A%<l tetrahydrocan-
nabinol, bradykinin 5] QIth*?6%% nlze] AJRel allicin
& TRPA1% TRPV1 E5E A8 5= 9Ivh?” TRPAL
% TRPV1#} o] CAlGolut w=n ¥ TRPV1H nf
7 E Al AF AR A== A8t} AAzE o
sh=d] FQ3t A5k s= 7oz AZHEY. TRPA1S
o] fRAEZS] F-5A B (stereocilia) o= EAgo] &
2% 1 o] TRPALC] 7|AEAY 7FsAde XA
Jefvk TRPAL 3RS AAR 879 A=els odol

subfamily 2 ¥
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