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Fig. 1 Phylogenetic tree of the Mrg family™"
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Fig. 2 Expressing profiles of rat and mouse Mrg
in adult DRG neurons™ "
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Fig. 4 Schematic diagram of parallel pain pathways® *22
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MrgB4 R AT (/& TG Bl il 0 A A C £F4ER) 20 145
L, ST YRR N A T 05 5 RS R A S
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R A2, T SR A ST AR AT
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4 Mrgs HITNRERR
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e B G 2l Tk S i BB AT 2R A, IR
Mrg 52 /& 5K i 1] BE 2 -5 0 P FR0RG 41 1 7 eosn,
Mrgs 1) Dy BEAIF 9T 15 56 76 BC A4 2 40K R B3 v JE I
(R 1). WFRNE R EAREILA S NS S,
AR AESRBE PRI AR . AR G £ 1 B m]
PAFRIR Mrgs /2 ) F 2Nl K, & M85 S
e FoAth SCHR. Mrgs (1D fE LA MrgC. MrgD. hMrgX1
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Table 1 Characteristics and functions of the Mrg receptors with known ligands

F1 BB Mrg B BERIFIESE

Mrg 524 D EA A A FEAR B E 71 Go W3 e
mMrgAl DRG&TG FLRF, Salusin 3, RFamide Gy P! PNl
mMrgA3 MrgprA3 DRG&TG Chloroquine ESll AU AR R R
mMrgA4 DRG&TG NPAF, RFamide G, or Gy, ES
mMrgC11 DRG&TG ~v2-MSH, NPFF, RFamide Gy PRIREIRER
tMrgA  Adenine receptor DRG&TG, fil, '~ Frfixi &5 Adenine Gigr Gogo™” e
tMrgC rSNSR1 DRG&TG (Tyr%-y2-MSH-(6-12), BAMS8-22, G JAESL
BAM22
hMrgX1 hSNSR4 DRG&TG BAM?22, y2-MSH Gyn&Gy,™ JAESL
hMrgX2 DRG&TG, F i, & LIREH4N  Cortistain-14, PAMP9-12, PAMP20, G &GP WIESC
i, S 4 AngIIT, "5
MrgD TGR7, Mrgprd DRG&TG B-Alanine G, & Gy WIESL

Masl

Angl-7, RFamide

HAbH FH A XSRS FR A : hMrgX7 = hSNSR3, hMrgX3 = hSNSR1, hMrgX6 = hSNSR2, hMrgX4 = hSNSR6, hMrgX5 = hSNSRS. 1T 4E
B R IE T DRG M TG 043 Mrg 324k, (EHABA R AT D RAEAE, WRFTR.

4.1 MrgC

MrgC 1 BEAN S 5 150 A2 BRIR A5 5 IR A% 08
A siRNA 7% F il tMrgC ) mRNA 7KF 3 A 5% i
TRV, fEA A, B TS MrgC s 5P
WS 7 23 kIS PR Lk 758 8 1 O 5 | P B2,
TRPV1 #IES24E R tMrgC 1 Fiii 3 5 Eik S EUmm
TR,

KT MrgC 7 ik ) Dh g, AIRIETR H,
45T tMrgC Bl 77 <3 1 | RS A0 3 AT B {1 0,
M4 t™MrgC (1) siRNA B 58 4> 9 [ A 7185 &
) B9 B o B80T, ) rMirgC R s BB & ] U A
mMrgC11 [RF TR AL, RS MrgC 7] 5 &
i SRS, 3K BEARL P35 ] AR S O MirgC A1 B0
ER. R, FRATSEE =M Bon, SRS T

MrgC (K45 5 35 771 BAMS-22 A 5400 1E A il
{18 AT 0 S IS, AR AR 2R S AR i R JRAT A
BHETS A c-fos SN, BENTES BAMS-22 J5, ¥
TR BE LY /i NMDA 22 /R AN g 5 1 A &
NMDA 5K 1] c-fos Fl—4 40 B Er B it 52 2]
FIE. R € A0 ) A4 (Cell) i IBFR, /NI
— A~ Mrg FE R R (B & mMrgC11 3 R BE 1T i 4
ANFEm SR IR R, (E R 5E A I A AN A X
ST A AR AN R i . X — 25 R 5,
MRS EAL, Wi MrgC NS5 1EH 4
I, T UL L RAE) A T MrgC 2 59808
WL RN EOE MrgC 7 AR A e A1 06 T
BAM22(— o} MrgC A3 1R i £ ) I UsdE Rl v JIk2)
IVF 2 WF 70 A B S FFE2 HAMT I 2, &
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AT 11T 3 UL R R A A TS xMrgC ] A1 ¢ e i
Z PTG RN SLAERED, % R I AL T 18 e e
TS 52 FR) T 7%

BIER, KT MrgC FITIRE, A IFSER =1
A RA K5 H KW e 5850 77k LA
RENPFh ARG R K. A S 0TI RN,
MrgC (1) 2 B2 2 SO L 2 B0 . 182 I AHE
HIMA L, PR
4.2 MrgD

MrgD 1% %2 ¥, B & Mrg K ik T K18 T
DRG 1 TG, HEMGA YA R KIh BA H R [H
PEOC R I ME— R 53, A RE RS MrgD Jil o A Mirg
ZARBIF IR S 118,

MrgD" #1208 TG AE FL A0 Al R e 2% 111X (3 B ROk
JE)R AN ATP 5 AR USRS, % 8 Pk ] Reds T
HoKsE P2X3 2RIk, fE EA 40 M & h &I
MrgD #] # B-alanine £ e VEBGE, JF 5 Gq Al Gi
I, #E DRG i — 25 K I MrgD i 4L )i BA
PTX (1 H % BE 29) BiUS AL I8 (G ) M8 6 HL
(M T KCNQ2/3 W ), 34 A5 47 214 #f 28 7t
(phasic neuron) ' 2l H A7 IR A TR B, 0] K6 A it
B BRI BE I R B, AHER MrgD™ #1470, MrgD™-
P22 0 k7 T B 5 (1) 3 HL UL (theobase), 11 45 T
MrgD (1) %f 5 1 3 2)) 77 B-alanine H % 25 Hb [ fIK
MrgD i1 28 7T ) 5k HL 3 S 185 I LT3 AR 190, G 4
VL MrgD 54k a3 il DRG #1Z JC (1 X A5 1. 1
I 25 A SRR LR 7 1T, Vi 40 B v s 1)
MrgD it/ B, H MrgD fB R 48 004 FART
HUBBR I () SO AR, (200 B/ L4
B MrgD, /IS BSOS R LB J0E 26 P e ), 31X
L6 3B MrgD nJ 8 9 &2, H MrgD 193 B
B, AH RS T A A T SRRl B 5 14 .
4.3 hMrgX1

A FEWIN MrgX1 (e, BF90#H ¥ %2 1k 5
PRFIE TR BB AR TR (AN [ A & ot i vpin, - 25
R, hMrgX1 CIRS] Ga/n 1% Gio G, WS 5k
S HVA (high voltage-activated) % Ca JHIH,
M- B K JETE DL S L 307, X SRR R
WRAFAET AR, MrgX1 55 a7 8 1 & L FE.

44 hMrgX2

hMrgX2 3z /& 7] # PAMP (proadrenomedullin
N-terminal peptides) F cortistain® nmol/L 2 /= 5%
IS, MO R TR R R 2 A — LR AR
I -W-xx-W(F)-xxx-R(K)-*. hMrgX2 B¢t DRG

KIRIEA, e Ab 7 BRI 25> m 3k
k. hMrgX2 725 BRI EA PAMP (524K, Y
JLASTo IR 53 0h %) B DK A0 i S 8 DK 40 ot
WORIVERT, Rk 2800 S NI A7 BRI A, K4 i
W] 53 Mrg 52 R 7 A 5 T IR K4
JHO IR 22 2T 248 1R 2R AH B A S, IXMoH BA AT
REs K Z R U N . Sy Ak, AR FE (4 4.5
wmol/L) ) 1h i AT 7 hMrgX2 5142 hMrgX2 1] fiid
BRI B, $Eom o s MEAE T I, hMrgX2 nl g2
R L]y 52 AR A0 5375 BB I PR 3R

5 ZFEERE

ARLLRIR T R T Mrg S5 (198 70 A2 8 55 s
Mrgs 2153 AEIKREAT & T RAH N AT ZE R, T RES
590 PR 40 1R 1. Mrgs IR ILET IF TR 9040 5
PRS2 2 D e [ k.

HHIA Mrgs BIRF STV AL TR0 B, 8 53
FUAFAE 2 (W MrgC I 8 X3 73 Mrg B 53 19 43
i), 11K 2 H0OZ AR ) & hMrgXs Yy g v A [
. Mrgs WV % F ZHRFAE 5 R 52 AH 5C 1) GPCRs
(2004 4F v DUJR 22y AR 55 AH ALY, $8 7R WG AH 5%
GPCRs MWL rl RER A2 L. HEr, X Mrgs
WFFORE 3= B G AR R ot (B 2% A A
A A B R R E . a2 BE2Z A (E S 2
G A AT B T 32 = Ye gl e gl A0 A
T B BN FIFN RS PR 2 . AF Mrg K
TE IR IR AR NAT DO S I SZ LB R, ik
B2 BRI PR 29 T

s % %
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Abstract
neuron-specific G protein-coupled receptors or SNSRs), was found in 2001. Interestingly, the mRNAs of Mrgs are

A novel receptor family, the Mas-related G protein-coupled receptors (Mrgs, also called Sensory

expressed predominantly, if not exclusively, in non-overlapping subsets of nonpeptidergic neurons in dorsal root
(DRG) and trigeminal ganglia (TG). This specific expression pattern implies significance in physiological and
pharmaceutical sciences of pain processing. Study of Mrgs is a new field and will help us to understand the
mechanism of pain and nociceptor development. It would also contribute to develop a new analgesic with less
central side-effects. The present article summarizes the research progress about Mrgs and provides useful
information, such as classification, distribution, expressing regulation and the possible functions in neural circuit
and nociception.

Key words Mas-related G protein-coupled receptors (Mrgs), sensory neuron-specific G protein-coupled
receptors (SNSRs), dorsal root ganglion, nonpeptidergic neurons, neural circuit, pain
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