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Family B G protein-coupled receptors — from molecular to
clinical perspectives
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Pharmacology and functions of receptors for vasoactive intestinal peptide
and pituitary adenylate cyclase-activating polypeptide: IUPHAR Review 1
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EREE AR (VIP)FI AR IR PR IR B IS 22 Ik (PACAP) AL S5 A MM MR IR — i s i &% > &1
WAL » W BHIB(GIP) A KRB MR (GHRH) — KRR 5L » VIPHIPACAP#E IS 3FIGEE 18
2R (GPCRs) &K 4E/EM » BIPAC, » VPAC,FIVPAC, » Ef1#lE TBZGPCRs (tLMIIZEE /M EFEGPCRs) - 1%
K T A 2540 L 5 VIPFIPACAPHE O [ IR SZ AR B HARSEIRIMER ~ (25 LR B PRI R 7 ~ PR R S HAE K
R W) Z AR Y o PAC, Z AKX PACAPA LM » TIVPAC, FIVPAC,Z AKX VIPFIPACAPHRA = 25 I J W
VIPHIPACAPTE XA R A L P EE/EH » R HI BT A « 22 FOAZ £ REJBORI B I35 I 5145 S B, -
L35 A5 24 58 th 3R I VPA C, 32 AR 505 #0193 ZHIE ) JEE - PAC 2R 50140 J5 BB AR ¢ « FESMNE RgeH
VIPFIPACAP K GBI GBI AAE ~ MR 2 Wh ~ MEF b bl RS0 L2 e AR B E R B & ot
{13 R 33 JTT (co-transmitters) SF HEAEH o ASCVEE & B RS In K252 G & R A KT 4
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Ligand binding and activation of the secretin receptor, a prototypic family B
G protein-coupled receptor
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cleft) o 7SR AYAEE A GG 171X AR AR DIRIER X > 3% XABPAE S H_E5 AZCIRGER F R ERSZ AR LR
ANTF] o 3 WS ER IR A 2 B A DO HAR G s 4 & M Eh 135 F PECAMP RS AE M IE B R EE 8L - BARARIRZ ik
TC (A HE 25 A 1 B A2 AR XIS o 20 Tl B -SR AR AL B A E > (R AR I B RS A T S A DR R
DA ENAIATIE © FOCIERTFTHIE - 709 F Y P DRI R B rT RS2 AR 2 IR EE SR ORAP > 09 R Y B
KR Zee T/KINE > RO ESRRZARAIL » S2AIRI Z R R X R 2L o GIHABIRRINERMER 2K —
B W ER 2 AL BT T B I 55 4 DR D g T B — S5 e e e R R e - X8
EYIXIEEGER A 45 & MK FNZ S AR 2 ARSI R 2L -
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The structure and function of the glucagon-like peptide-1 receptor and
its ligands
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BRIHGHE A M ZARGLP-1RE I BUA AR » SR AL T8 5 EE MR SR EAE - &)agiid
T GLP-1RAEARMRBCAR B9 A B UG R BERE o« GLP-1TCEE/E 1 8 TR I AR 2 1 B9 — FhEE LR > IR T
HE5H ~ DIRERIE IR A AR R B AR -
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VPAC receptors: structure, molecular pharmacology and interaction with
accessory proteins
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IMAEFEE AR (VIP) & —F) 32 A0 T HAX A B 4 R AR > SFE A& B4 R g o B s i
HEAPHETER o VIPEFZAEHIIGRE » AR I WER > IRILKE » RN - G5 - VIPELTEM
LRI B AN SAREME B AT RAFER] - VIPEIYE HLE S PRS2 AL (VPACIHIVPAC2) HHK > BAlZR
TGPCREFIR MBI ZARI I o AILLER T KT VPACSZRGEHF 73 F 25 E 22 LA MR - VPACTZARZE 15T
RERIR REZSBN T 2B > X EFRATRENS B 2 AR RN ~ RR e h ~ Wi 5 IR PRI B &5 & 1Y 20 -3k
filh o ABLERF 5T 5 A M R T VPACT ZAAN- K il S8 X (N-ted) £ VIPIR Bl H At i B EAEH o 3t 25 AR A9 75
P B E SRS - JGSEFIFRIC « NMR ~ 70 T @RI 7 3 )2 L S HOR BT SES0 R B > VIP A T
5VPAC1Z R HIN-ted G HEAEH » TMVPACTZ R HIN-ted AR & & riE) “%w]” [X(Sushi domain)Z5Hs -
VPAC1Z At — S/ AR 20 L5 5 v R AR VE RO B 2 1AM AR » 15 IR VPACSZ 4 S BE 5 3w Y B2
GPCREZ AL, 14 % 56 7 TR U W JRAG R & 8T 40 7 B9 » 351 ATTRT SRE B AN 2R AT R BRI VR T AR
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Calcitonin and calcitonin receptor-like receptors: common themes with
family B GPCRs?
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P45 R A (CTR) FH RS 2K SZAAFESZ AR (CLR) 2 ISP AMEBRIE (S W ERE) GEIMBERZAR(GPCRs) H I Ff -
CTRMICLR G SZARTEMAS M 28 2 [ A EAE 0 T B ATRI 2538 BRI B ATTA AR & NSRRI £ V) 2
B o AT 2B EAYRIT N E - Q0B BUBRANE » BEPRIS > NERERE > WRELZhREA A » fWSLIRALL MAE R o R
a0 AR PR R A2 ARG R S CLRFICTRH? B FC A4 i B T 32 AR J7 T8 U S HY 3 » ARZRR BoR 1 58 R B Ik
GPCRE A1 F X PR G O [F B 5244 o AT SZARA) L IIRE R AT 14508 > BIN- AU A shIX - s
XFNBCAAREE T > P IXFNARAE A Coui X o FRAT™ kb 1F %8 7 5¢ T CLRFICTR & A BR EGPCRs I 25 F4F D) RE &
I > DASRASA SRk 28 g A 77 20 A1 o« CLRFICTRS X 2 A A S MV E IR 19 2 8] & A= A BAE Y s
SONIELEZ AR RGIEIN T 53— R E K > AR G 725 8 ] B GPCR R I AU AR A % % - AR
IR DA H AR P SR B A B O > MERE T BR IR GPCRIF IS AT 13 T/ AR > A T IX 28 R I 5 CTRAN
CLRIX PRI T IR BB A AR 2 [ R AR -
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Targeting a family B GPCR/RAMP receptor complex: CGRP receptor
antagonists and migraine
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RS Z I RAH O IR (CGRP) e i K I O i R AT R ELAF R ATIERT > (HE BB/ Ny FHETURDT
Ktk > WA BARE RIS ESE o DUEEH)— M OREBERECGRPZAA AL o Bl B R ZEdEHUHIHRRE IR A
B4 2R 2 AR Z AR (CLR) M ZARTE P A T T (RAMP) R AH AR A7 « RAMP L& — MR B N B — S IBE > 5
GBI ZRCLRIA K — P DI REIECGRPZ AR - RAMP1) = E I 41 A1 X S AE CGRPSZ AR ST ) i S A 285
GHRAEZEER > X ENTR R 25 B R A TR« REAFRE L4 7 KRR A SO R 25
MR IR B CLRFIRAMP1 54 71 45 & 28 0 B A X3k > 75 0%% 10 T CLR/RAMP 141 AE 4P X 35 (ECD) 1]
EEW - BRIl CGRPSZRANL SNSRI SR LS C 2 B > XA ISR 1 R SARTE R0k > e fit T
AR CGRPEARFE 73 FALE A B ERITR o ALl B e 2 B A AE R BT - AJ00e IR LE R A REAS 2
AR BRI SRE ~ BRI B A > IS SO B 2GR IR A o BAR R SR WITT R X LE A U FE I 1 Bk
Ak (HEBA T CGRPAZARZAGZ 0T i kR ~ 28 L B ok B — bl -
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Conformational switches in the VPAC, receptor

VPAC, 2k Py 5 5%

Ingrid Langer

IRIBHM, School of Medicine, Université Libre de Bruxelles, Brussels, Belgium

B LR Z 1 (VPAC,)JB T GPCRs B I » FE45 & ML & IR (VIP) FH AR ACTHEE 22 JIoph 22 IR T 4
T o VPAC,) A T 5 - Xh NARA: 3822 F0 A B 3 A AR T o R ZEGPCRIYBR IR A —HF »
PN VPAC, 8 E WA RARECAAER W X3 B EYE  ERRALS G ARSI S % SR e L
MRS AR ST T W > X AE—ERE BRI N 5E RS2 R X B Ze i RS54 - Ry HE5 W B S s R %
1 Z AR ERIGPCR-A/ ML R IGEAFAE W EZE 5 o FATIAEAR S B S5 KR VPAC, SLARIE FIE 55 543
THUHEIR A AR S RE S VIPE A WA - VPAC, EIHHERTEERR NIRRT - K SGE AL & MRG
AR AENR -
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Insights into mechanisms of corticotropin-releasing hormone receptor
signal transduction
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R PL 2R B W AE HEA L AR O B T B S A BA A 17 2 S MR RISOR A4 2 A B 20 AL o X SEATLAR A S A A 1 IR 2 el
B _E R R BORER BEOHER (CRH) PR B R (Uens) H iy “ R IR o X LERREREE “RO” — R5IW M
HEMEZ - WU~ S ~ OIMENA RENE ARV NES > ENREE 2T MRS LN - CRHA
Ucnsid i #E W2 CRHZ /4 (CRH-R) RlICRH-R1FICRH-R2 L H8F ] » IX W2 CRHAZ (A8 T G 1B IR AZ 4
(GPCRs)B1%Jik - CRH-RE R ENIZ & Z R GEENIRE G SRELA (LU EN » FHRE LAMBIRMH R 1k 7
25 2 R A 0 25 G AR AR N A8 R 1 (BIcAMP ) Fl— R 51 4 3G (PKs) » JX FRp e 6 & AT 78 I B AR S AL
W R G b BE R HE R AR T o FROTEUEA TT LG M REAS R CRH-RIYAEMIVE I > K™ A% 42 il CRH-RAE M5 PEFI I 45 H
A PRAE ARSI UL (PImRNATY BEal BRI -SRI - ARSI R .45 H BTN CRH-RIF 5 H1&
ARME RN CRHANU ens 41 i sz 1 8 1 LA O 2R A7
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Consequences of splice variation on Secretin family G protein-coupled
receptor function
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SRR IRGHE F MBS (GPCRs) 2 A M F ZE A ZHH N N 0 W 2 IR S2 Ak > 2 2 Rl AR B e 7 - Fir
GPCRs#RE A — 1 TT N AN 5 5 B A - 125 Il A A e AT AR A P o 06 RS2 AR AR
PR BN > KRR A — D SR B R AR ES &5 A — L R BCAZS 3 83X o 12832 MG g
NI G oM Gog THNBAF S HEF L & (HIAMRERPENTR SRR HME S @A S - MRNIRE S
TRAEMFHE=RAGEAE M RIHEA X - CEAUHTEE 1 a4 /AN KA LE 50 52 40
HNFRIREEFG B SN T AT AR Y1 o IEMPORE » X 2L BT AR B IR 52 AN AU R A 5 P A 22 S s - 4
A 2 Y U R AL BT e RE SR A N BRI A3 M Cli > TEIN AR » X 2EHE IR 1 X R IR - H 155
e o« BT Bl A R 2 B AR T R X L BT R A AR BRI - AN BT RE N 2 s R
R R —TC B -
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The pharmacology of Adrenomedullin 2/Intermedin
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B EIRBEPTR2(AM2) » BT R > BRI T 20044 » 2R 2R R SR IIR(CGRP)/ 2 IRFE £ 2 G TG 7 2
— o HIEFHRHAMEAANFRZ > AANERA RIE T ENREZM - AM2] 20 T2 o SNE N I RS2
RIALE - AR S TR IUE » SECSRMAREE - BRI RBE L IR IRAFIGF] - FEREM G
YRR - BV SAMBYERMLL  (HERZRER T R - ELAMTFEEXT 0T EATEREE A2 A
WIFAM2 YRS 5 DU BORER B E REOUSEIE E i T RS 3R S PR S AR 32 AT B I 2 I 3BT AM 3244 » X TFiX
MEEY) > HARGREET SAMMY o B0A LEAM B SR C RS2 - LR s h A2 CGRPH
AMBZAAEGEFRIING] 5 AR A7 AE RIS LERE T B o KSR AERF AM2 S B O L TR - HER LS I T 2y
BREARHE AN Se RS2 A4 LR 3 B9 25 B S Ap e 2 R AP AE — ERR L RN IR RC » ME— BYAM2FE TR B > EATHYIES
PEAER AR - BB R SRR RIAM23 AR > K 258122 BN DU G2 5 ) il g AR5 R 3R A T AR -
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GLP-1R and amylin agonism in metabolic disease: complementary
mechanisms and future opportunities
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o 1R Jie 8 Y0 2 J v ITARE 2R AR K- 1 (GLP-1) A B2 LI R BRE 2R Y i B R e A bl PR BRI T = IX 2R 0 140
FKIHERIVER - ARG PR ST 7% 2 - fEARZER T » AR T GLP- 1R BE RS fE 4
A5 BRAE FHAILE] - BAREATEAA AR AL (I » W2Esr-THBREIR B HESS - BRI IS 2R A S &
B o AHRA- S EA DO MBS RN B8 S-F- 54 F B Al A /sl o J i A BB X1 o FRATIAN » PRARIX LE5) -2 [H]
14 S TR 2 A T e R MR 57 A B R S T 2R Y 125 0E H it A YR TT W bR AR 808 B AR - S fE 3R
T8 7 GLP-1HI R TE Z B A7 2R 5 -
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The third extracellular loop of the human calcitonin receptor-like receptor is
crucial for the activation of adrenomedaullin signalling

NRREES 2 S2 RS2 A0SR = A ANS PR R A B LRI & A 5
SR
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TRAHM © AZTEGHE FBBAZ (AR (GPCRs) 41 iE SN ERIRE5 1 (extracellular loops ; ECLs) X AR E: -5 AR BE
BXEK  HEAXBRIKEGPCRIJECLsILH ZECL3H T REJ LT A o B4 22 AR EZ (R (CLR) &2 — 1 BRI%
GPCR > 532 A1 1 (RAMPs) — 82 A 45 R4 25 R SR (CGRP) F B _E I 50 3R (AM) S2AR F/E AT -
PATEARMFE P 2L T CGRPFIAMSZ A H AR IG5 252 (R 2 ARECL3 I LTI RE

FRIGIE ¢ T RS R Z A2 ARECL3 R A AR F5 28 2 A ZRECL3 IRAL » 5 P RAMP— el S 4L gL 5
HEK-293 40l ; fEFE45 R ZAFEZIRECL3 A A » LAVPAC2 ( — I ANEESRAMPs & 4 M BAE FH 1 BA
GPCR) WECL3#MCLRIVECL3 - S& e AL 40 M (& 5 1 2 R S W Y AR SR T3R8+ MANENIE 1
['*I]-CGRPHI['T]-AM& 5 M A A I cAMPRUR -

REEGM - CLR ECL3{ik & /A 5RAMP2ERAMP3 Y3615 S EAMIZ 3 11 cAMPI5 52 5 P4 - (H2CGRPIH 5 fir
ZRMAAR/N > VB ZARFNIE R [ -AMZS & FI AR R0E B3 - G IR B E WD TAM » (HIA I CGRP » X
JEAFAERAMPTIS LAY 521 o H- AR A HICLR ECL3RASARER S iX Lk B -

SR - MERRES R 2 AFEAZ RECL3X 23 F CLR/RAMP SR — SRR AMIZE S CAMP S A B VEF - X
2 S R B AR AT REBGR T AM S S IR AL o AR5 N E T RAMPHIBR EGPCRs U 1Y 7T &= il £
BET&E -
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Pharmacological characterization of rat amylin receptors: implications for
the identification of amylin receptor subtypes

N BUBRTER G BEARFAE © X PR SZ R MRS i e
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TRAHM © EER(Amy) 2 — M E SR MR TR > TTAMY 52428 FR 9 A IE JHERE R 7 A I R AE A - A28
(h) AMY SZ A AY 2 5 28 (CT) 32 A 5 AR MRS 18R 1 (RAMPs) Y2 &40 5 MG 25 A AMLY 32 ORI 3 g A
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Mandarin Translations

Methylene blue inhibits function of the 5-HT transporter
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HAREE S AR LI o BT S-HTHAS IR (SERT) AL ANS-HTIHR LA T R IVER » AWFSR B ERIAMBXYSERT )
VERRS A -

SR FTE Y IR AR AR GE S PEESERTIEYI4- (4- ( W) -FECIREE) -N-HEEnL i (ASPY) » [PH]S-HTHEEL
AR 5 AR > HEMBXTSERTEHRERIEH] -

FREEEIR - £ R IEGFPHRIC ASERT(hSERT) FEM4ZHAEH » MBRE LA B A1 77 XM ASPRIZE (1CsofH N
1.4+0.3uM) - HENER T HEITTN2AZ L - MBI HE 5 REIR /D PH]S-HTINHEEL - tt4h » hSERTEEA 4
I B 5T S s MBRE S I S -HT S 19 7t © 8-Br-cGMP AL BRI A A MBAThSERT Y& 14 1 1 i /E
F > MBI [R]A4R M P8 45 5 7 ACT AR FFANAE o BE—25 3058 K1 » MBALERJ5 ASP* 5 41 iR TAThSERT Y 45 4 ik
T AR AR AR SEEG > MBEEEE (10 uM 10904 ) S M SERTEA [T RTI-55 MK L5 & -
i 5 ks © MBAREF TTSERTHIIHAE + W5 R WSERTHF & MB ™ A 5S-HTHEME I 55— MEA#E S -

To view the full version of this article please visit http://dx.doi.org/10.1111/j.1476-5381.2011.01462.x
EA 4TI http://dx.doi.org/10.1111/j.1476-5381.2011.01462.x

x  British Journal of Pharmacology (2012) 166 i—xxvii


http://dx.doi.org/10.1111/j.1476-5381.2011.01462.x
http://dx.doi.org/10.1111/j.1476-5381.2011.01462.x

Mandarin Translations

Preclinical development of CAT-354, an IL-13 neutralizing antibody, for the
treatment of severe uncontrolled asthma
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Mandarin Translations

Amelioration of renal ischaemia-reperfusion injury by liposomal delivery of
curcumin to renal tubular epithelial and antigen-presenting cells
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Mandarin Translations

Functional selectivity of central G,-subunit proteins in mediating the
cardiovascular and renal excretory responses evoked by central
o-adrenoceptor activation in vivo
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Mandarin Translations

Effects of P2Y, receptor antagonism on the reactivity of platelets from
patients with stable coronary artery disease using aspirin and clopidogrel
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Mandarin Translations

L-Tryptophan ethyl ester dilates small mesenteric arteries by inhibition of
voltage-operated calcium channels in smooth muscle
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Mandarin Translations

Biochemical and pharmacological characterization of nuclear urotensin-Il
binding sites in rat heart
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Mandarin Translations

Reversed binding of a small molecule ligand in homologous chemokine
receptors — differential role of extracellular loop 2
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Mandarin Translations

Field and action potential recordings in heart slices: correlation with
established in vitro and in vivo models
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Mandarin Translations

G-protein By subunits in vasorelaxing and anti-endothelinergic effects of
calcitonin gene-related peptide
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Sensitivity to p-opioid receptor-mediated anti-nociception is determined by
cross-regulation between p- and d-opioid receptors at supraspinal level
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The gastrointestinal peptide obestatin induces vascular relaxation via
specific activation of endothelium-dependent NO signaling

¥ AN TSR 3 ok % A i 8% 19 B L SN O -5 il B8 5 LS i A R

Andrew J Agnew', Emma Robinson? Carmel M McVicar?, Adam P Harvey?, Imran HA Ali?,
Jennifer E Lindsay? Denise M McDonald? Brian D Green' and David J Grieve®
1School of Biological Sciences, Queen’s University Belfast, Belfast, UK, and *Centre for Vision and Vascular Science,
Queen’s University Belfast, Belfast, UK
WHEAHW : IEREM G2 Ml Z I SR E R TIRE CBFPRIN ) A KA R REXT O L B LR AP T 'S
K o AT 5 RIULEE A FHEA ) 2008 LA ok R sh X 52
FR Tk - MBI TSN RIS (n > 8) 7L {8 FIEAS HTGe2 R I AR 70 O 7 150 JES PR 41 2 0T LA 6 o v 8
AU - 300 > MBIk A K4 (BAEC) HY SR -
FEREEIR © NERERTR) 206 T2 Bk A i ZR BN ik 5 | B2 AT 5K B S AT 70 R AR A8, o JEREAI A 2R 424 (1-23) 5 RS 1Y
ROVEER AT (1-10511-23) 58 » AKALHENEI R (1-23) 51 K M4 &7 K80V 73 A R i« L-NAME
(NOSHIIF ) ~ 4l /NEK ~ GDP-B-S (GEHMEIH]) ~ MDL-12 » 330A (JRIFBREMEEEAEIR)  BEHE
% (wortmannin : PI3K#IHIH]) ~ KN-93 (CaMKIH5]) ~ ODQ ( & HHEREMEEGMHIF] ) Ll Kiberiotoxin
( BKcPHITA) 3k55 - 278 H i ME N EAHRNOGESHIK RSN T > A 5 HRR ML AH X FIGPCR »
PI3K/PKB - Ca** il eNOSHYTEAL LAK AT VA TE S FIRIMURMGE M -F- I LA KR AT E - BAECHHIAE 2K
RERENSI R AL IS - EASERER 74 ~ 41N Ca? S PKBRBRRR /KA 1R 5 » IX &5 R 3R B A N BORIR
AL A7 (EDHFs) #1177 A Bk 15 BT SK . IK oo AN RERAE A A HE S 3R (1-23) 5 1S AYEF 5K S, - #2 7R EDHF a8
RS EHHA -
g ¢ EREITH Zam I AN BN OISR 5 | ke 35 1 A &Y 5K SR » 2 Sl AR LA HE B Y E 4 3 i e
HAEEEAEM - I SHERAIXFE N B D REZEL SO A R G AE H 0 B ARG -

To view the full version of this article please visit http://dx.doi.org/10.1111/j.1476-5381.2011.01761.x
#7542 IV P http://dx.doi.org/10.1111/j.1476-5381.2011.01761.x

British Journal of Pharmacology (2012) 166 i—xxvii  xxi


http://dx.doi.org/10.1111/j.1476-5381.2011.01761.x
http://dx.doi.org/10.1111/j.1476-5381.2011.01761.x

Mandarin Translations

Role of a1- and a2-GABA, receptors in mediating the respiratory changes
associated with benzodiazepine sedation
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Apigenin, a plant-derived flavone, activates transient receptor potential
vanilloid 4 cation channel
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Functional consequences of human airway smooth muscle
phenotype plasticity
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Maximizing tumour exposure to anti-neuropilin-1 antibody requires
saturation of non-tumour tissue antigenic sinks in mice
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Intrathecal neurotensin is hypotensive, sympathoinhibitory and enhances
the baroreflex in anaesthetized rat
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Role of ion channels in sepsis-induced atrial tachyarrhythmias in guinea pigs
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