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G-Protain Coupled Receptors (GPCR)

* Endothelin Receptors (endothelins)

e C-X-C Chemokine Type 3 Receptors
(chemokines)

« Cysteinyl-leukotriene Receptors (cysteinyl-
L eukotrienes)
* Protain Activated Receptors (Thrombin,

trypsin)



Domain Maps of some G-Protein- coupled Receptors

Endothelin Receptor A Endothelin Receptor B
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Comparison between sequences (with Mutlialin)

rhodopsin
ETAR

ETBR
PAR-1
PAR-2
PAR-4
PAR-3
CACR3
CXCR=-3A
CysLT1R
CysLT2R
Consensus

rhodopsin
ETHAR

ETBR
PAR-1
PAR-2
PAR-4
PAR-3
CXCR3
CXCR-3A
CysLT1R
CysLT2R
Conzensus

rhodopsin
ETAR

ETBR
PAR-1
PAR-2
PAR-4
PAR-3
CACR3
CXCR=-3A
CysLT1R
CysLT2R
Consensus

rhodopsin
ETHAR

ETBR
PAR-1
PAR-2
PAR-4
PAR-3
CXCR3
CXCR-3A
CysLT1R
CysLT2R
Conzensus

1 10 20 30 40 50 60 0 80 90 100 110 120 130
| |
HHGTEGPHFYYPFSHKTGYYRSPFEAPOYYLAEPHOFS

HETLCLRASFHLALYGCYISONPERYSTHLSHHYDDFTTFRGTELSFLYTTHOPTHLYLPSHGSHHHYCPOOTKI-———— TSAFK
HRHLHPLAYSLAYILAYGLSRYSGGAPLHLGRHRAETOENOSRSKRGTEDEERKGYOOYYPEEHAEYPRPTHPAGLAPTKPLYATSPHPDKDGGTPDSGOELRGHL TGAPGORLAIONPLYPYTESSYSA
HGPRRLLLYARCFSLCGPLLSARTRARRPESKATHATLDPRSFLLRHPHOKYEPFHEDEEKHESGL TEYRLYSIHNKSSPLOKOLPAFISEDASGYLTSSHLTL
HRSPSARHLLGARILLAASLSCSGTIOGTHRSSKGRSLIGKYDGTSHY TGKGYTYETYFS—-YDEFSASYLTGKLTTY
HHGRLLLHPLYLGFSLSGGTATPSYYDESGSTGGGDDSTPSILPAPRGYPGOY————- CAHDSDTLE-————- LPDSSRALLLGHYPTR
HEKALIFARAGLLLLLPTFCOSGHENDTHHLAKPTLPTKTFRGAPPHSFEEFPFSALEGHT-GATITYKIKCPEESASHLHYKNATHGYLTSSLSTK
HELRKYGPGRLAGTYIGGARASKSATKSDSITKEFLPGLYTAPSSPFPPSOVSDHAYLHDAEVARLLENFSSSYDYGENESDSCC--TSPPCPODFSLNFDRA
HYLEYSDHOYLHDAEYARLLEWFSSSYDYGENESDSCC—--TSPPCPODFSLHFDRA

HDETGHL T-Y5SSATCHDTIDODFRHA

HERKFHSLOPSTISYSEHEPHGTFS-HHHSR-HCTIENFKRE

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

131 140 150 160 170 180 190 200 210 220 230 240 250 260
1 1
HLAAYHFLLIN-LGFPIHFLTLYYTVOHKKLRTPLNY ILLHLAVADLFHYFGGF TTTLYTSLHGYF ————- Y¥FGPTGCHLEGFFATLGGETALHSLYYLATERYYYYCKPHSHFRFGEN--HATHGYAFT
YINTYISCTIFIVGHYGHATLLRITYOHKCHRHGPHALIASLALGDLIYYYIDL PINYFKLLAGRHPFDHHDF GYFLCKLFPFLOKSSYGITYLHLCALSYDRYR-AYASHSRYOGIGIPLYTATETYST
YATHLLALYYFAYGIYGHLSYHC IYHHSY YLKSAHNSILASLALHDFLYLFFCLPIVIFHEITKO-———- RLLGDYSCRAVPFHEVSSLGYTTFSLCALGIDRFHYATSTLPKYRPIERCOSTLAKLAYI
FYPS-YYTGYFYYSLPLHIHALYYF IL KHKYKKPAYYYHLHLATADYLFYSYLPFKISYYFSGS0H————- OF GSELCRFYTAAF YCHHYASILLHTYISIDRFLAYYYPHASLSHRTLGRASFTCLA-I
FLPT-YYTI¥FYYGLPSHGHALHYFLFRTKKKHPAYIYHAHNLALADLLSYIHFPLKIAYHIHGHNH-———- TYGEALCHYLIGFFYGHHYCSILFHTCLSYQRYHVIYHPHGH-5RKKANIATIGISLA-I
LYPA-LYGLYLYYGLPANGLALHY-LATOAPRLPSTHLLHHLATADLLLALALPPRIAYHLRGORH-———- PFGEAACRLATAAL YGHHYGSYLLLARYSLDRYLALYHPLRARAL RGRRLALGLCHA-A
LIPA-IYLLYFYYGYPAHAY TLHHLFFRTR-SICTTYFYTHLAIADFLFCYTLPFKIAYHLHGHNH-———- YFGEVLCRATTYIFYGHHYCSILLLACISINRYLATYHPFTYRGLPKHTYALYTCGL-Y
FLPA-LYSLLFLLGLL GHGAYARYLLSRRTALSSTOTFLLHLAVADTLLYLTLPLHAYD--ARYQH-———- Y¥FGSGLCKYAGALFHINFYAGALLLACTISFDRYLHIYHATALYRRGPPARVTLTCLA-Y
FLPA-LYSLLFLLGLLGHGAYARYLLSRRTALSSTDTFLLHLAVADTLLYLTLPLHAYD--ARYOH-———- Y¥FGSGLCKYAGALFHINFYAGALLLACISFDRYLHIYHATALYRRGPPARVTLTCLA-Y
YYST-LYSHISYYGFFGHGFYLYYL IKTYHKKSAFOVYHINLAVADLLCYCTLPLRYYYYYHKGIH-———- LFGDFLCRLSTYALYYHLYCSTFFHTARSFFRCIATYFPYONINLYTOKKARFYCYG-1
FFPI-YYLIIFFHGYLGHGLSTYYFLOPYKKSTSYNYFHLHLATISDLLFISTLPFRADYYLRGSHH————- TFGDLACRINSYSLYYHHYSSIYFLTYLSYYRFLANYHPFRLLHYTSIRSAHILCGI-I

RN RN T RN R RN -1, - A R | LI A 1) 1 LT - R | R 1 PR { TR e PR TN\ T T JRE- 0 S PR, 19 LT - DR . JRR ¢ . |
261 270 280 290 300 310 320 330 340 350 360 370 380 390
| |
HYHALACAARPPLYGHSR=--=-YIPEGHOCSCGIDYYTP=======| HEETHHESFYTYHFYYHFIIPLIYIFFCYGOLYF TYKERARQOOQESAT TO--KAEKEYTRAYITHYIAFLICHLPYAG---YAFY
HILSFILAIPEAIGFYHY--PFEYRGEOHKTCHLHAT S==———=~ KFHEFYODYKDHHLFGFYFCHPLYCTAIF Y TLHTCEHLHRRHGSLRIALSEHLKORREYAKTYFCLYYIFALCHFPLHLSRILKKT
HYGSHTLAYPELLLHQLAQEPAP THGTLDSCIHKPSASLPESLYSLYHTYOQHARHHHYFGCYFCLPILFT-YTCOLYTHRYRGPPGRKSECRASKHEQCESOLHSTYYGLTYYYAFCTLPENYCHIVYAY
HALAIAGYYPLLLKEOTI---0YPGLHITTCHOYLHET==——=~ LLEGYYR-YYFSAFSAYFFFYPLIISTYCYYSIIRCLSSSAYANR S = ==K =——==| KSRALFLSARYFCIFIICFGF THYLLIAHY-
HLLILLYTIPLYYYKQTI---FIPALHNITTCHDYLPEQ=====~| LLYGDHF-HYFLSLAIGYFLFPAFLTASAYYLHIRHLRSSAHDENSEK=K===—==~ RKRAIKLI¥TYLAHYLICFTPSHLLLYYHY=-
HLHARALALPLTLOROTF=-=-RLARSORYLCHOALPLD==-----A0ASHHO-PAFTCLALLGCFLPLLANLLCYGATLHTLAASGR=—==——= = YGHALRL TAYYLASAYAFFYPSHLLLLLHY-

HATYFLYHLPFFILKQEY---YLYAPDITTCHOVHNTC
HGLCLLFALPDFIFLSAH---HDERLHATHCOYHFPQY

==HLHYYKASLLTLYIF TICFAPSHITLITHH-
——RLRANRLYYYYYYAFALCHTPYHLYYLYDIL

HGLCLLFALPDFIFLSAH---HDERLHATHCOYHFPOY: LRYLOLYAGFLLPLLYHAYCYAHILAYLLYSRGO—=—=—- R==—mm| RLRAHRLYYYYYYAFALCHTPYHLYYLYDIL
HIFYILTSSPFLHAKPQ=—=—- KDEKHHTKCFEPPODH------0TKHHYLYLHYYSL-FYGFIIPFYIIIVCYTHIIL TLLKKSHKKH==L55===—- HKKAIGHINYYTAAFLYSFHPYHIORTIHLH
HI-LIMASSIHLLDSGS=-—-—- EONGSYTSCLELHLYK======TAK=-=LOTHHYIAL-YYGCLLPFFTLSICYLLIIRYLLKYEYPESGLRYS====~ HREALTTITIITLIIFFLCFLPYHTLRTYHLT
HeveoooBaPovuoneas seescsssbalonscans vesesssensssaloceBleaPlos e ieeileernesrassnssoncssseBensssaVenataallfaPuaeaaavh,,
391 400 410 420 430 440 4510 [ [11] 470 480 490493

1 1
IFTHOGSDFGPIFHTIPAFFAK==———= TSAYYHPYIYIANNKOFRHCHYTTLCCGKHPLGDDERSTTYSKTETSOVAPA
YYNEHDKHRCELLSFLLLHDYIGTHLATHHSCIHPIALYFYSKKFKHCFOSCLCCCCYQS=KSLHTSYPHHGTSTOHKHHDONHHHTDRSSHKDSHH

LSTELTROTLDLLGLINOFSTF====== FKGAITPYLLLCICRPLGOAFLDCCCCCCCEECGGASEASAANGSDHKLKTEYSSSIYFHRKPRESPPLLPLGTPC

=—==SFLSHTSTTERAYFAYLLCYCYSSISCCIDPLIYYYASSECORYVYSILCCKESSOPSSYHSSGOLHASKHDTCSSHLHNSTYRKLLT
----- FLIKSOGOSHYYALYIYALCLSTLHSCIDPFYYYFYSHOFRDHAKHALLCRSYRTVKOHOYSL TSKKHSRKSSS5YSS55TTYKTSY
====SOPSPSAHGH-LYGAYYPSLALSTLHSCYDPFIYYYYSAEFROKVRAGLFORSPGDTYASKASAEGGSRGHGTHSSLLE
————AHYYYHNTDG-LYFIYLIALCLGSLHSCLDPFLYFLHS-KTRNHSTAYLTK
HOLGALARHCGRESRYDYAKSYTSGLGYHHCCLHPLL YAFYGYKFRERHHHLLL R--L GCPHORGLQROPSSSRRDSSHSE TSEASYSGL
HOLGALARHCGRESREYDYAKSYTSGLGYHHCCLHPLLYAFYGYKFRERHHHLLLR--LGCPHORGLOROPSSSRRDSSHSETSERSYSGL
F=LHHETKPCDSYLRHOKSYYITLSLARSHCCFDPLLYFFSGGNFRERL-STFRK-HSLSSYTYYPRKKASLPEKGEEICKY
T-H--K¥GLCKO--RLHKALYITLALARANACFHPLLYYFAGENFKDRLKSALRKGHPOKAKTKCYFPYSYHLRKETRY

(PP DR | T N R TR RS o



CHCR3A
CHCR3-B
ETBR
CysLTZ2R
ETAR

PAR1

PAR3

PARZ
bRhodopsin
CysLTI1R
PAR4
Conszenzus

N-terminal part (aligment)

100
+ + + + + |
HYLEYSDHOYLHDAEYAALLEWFS55YDYGEHESDSCCTSPPCPODFSLHFDR
HELRKYGPGRLAGTYIGGAADSKSOTKSDSITKEFLPGLY TAPSSPFPPSOYSDHOYLHDAEYAALLENF SSS5YDYGENESDSCCTSPPCPODFSLHFDR
EERGFPPDRATPLLATAEIHTPPTKTLHPKGSHASLARSLAPAEYPKGDRTAGSPPRTISPPPCOGPIEIKETF
HERKFHSLAOPSISYSEHEPHGTFSHHHSRHCTIEHFKREFFP
Y¥ISDHPERYSTHLSHHYDDF TTFRGTELSFLY TTHOPTHLYLPSHGSHHHYCPOOTKITSAFK
SFLLEHPHDKYEPFHEDEEKHESGLTEYRLYSIHKSSPLOKAOLPAFISEDASGYLTSSHLTLFYPSYYT
TFRGAPPHSFEEFPFSALEGHTGAT=---ITYKIKCPEESASHLHYKHATHGYLTSSLST
SLIGKYDGTSHYTGKGYTYETYFSYDEFSASYLTGKLTT
HHGTEGPHFYYPFSHETGYYRSPFERPOYYLAEPHO
HOETGHLTYSSATCHOTIDDFRHOYYST
GYPGOYCANDSODTLELPDSSRALLLGHYPTRLYPA

B R

1 10 20 30 40 hi B0 Fal 80 90
| + + + + +

No conserved residues in general sequence: ligand binding

sitel

But some conservation between homol ogues.



Comparisons of GPCR external loops

Loop 1
1 10 20 30 33
| } } —=|
xCysLT1R:ext _loopl RYYYYYHKGINLFGDFLCRLSTYALYVH L oop3
yCysLT2R zext._loopl RADYYLRGSHHIFGDLACRIHSYSLYVHHY
bPAR? :ext._loopl KIAYHIHGHHHIYGEALCH
cPAR3 :ext _loopl KIAYHLHGHHHYFGEYLCR
dPARd:ext_loopl PPRIAYHLRGORHPFGEAACRL
aPARL :ext_loopl KISYYFSGSDHOFGSELCR 1 10 o0 95
CACE3:ext_loopl VDARYOHYFGSGLCK | ' ' |
nETBR:ext_loopl REDHPFGAEHCK xCysLT1R:ext _loop3 ORTIHLHFLHHETKPCOSYLRHOKS
nETAR:ext_loopl DLPINYFKLLAGRMPFDINDF GYBLCK yCysLT2Rzext._loop3  RTYHLTTH--K¥GLCKDRLHKA
rhodopsin:ext_loopl TSLHGYFYFGP CXCR3zext_loop3 DILHOLGALARNCGRESRYDY
Consensus  .....e¥esseseMeFgesiConianinas, aPARL *ext._loop3 AHYSFLSHTSTTERARY
bPAR? :ext _loop3 YHYFLIKSQGQSHYY
dPAR4*ext._loop3 LHYSDPSPSAHGHLY
cPAR3:ext _loop3 THHANYYYHHTDGL
nETAR:ext_loop3  KKTYYHEHDKHRCELLSFL
L oop 2 nETBR:ext._loop3 HONDPHRCELLS
1 10 1] 20 24 FhDdDPSin:EHL_lDDPE IFTHuESDFEPI
I . I Consensus eraDlessassssssssssnssns

FﬂKDEKHﬁTKEFEFFﬂDﬁETKHH?L?LﬁT?S
DSGSEONGSYTSCLELHLYKIAKLOTHHYI

HCysLT1R:ext _loop?2
yCysLT2R:ext _loop?

nETAR: ext._loop?
nETBR: ext _loop?2
aPAR1;ext _loop2
bPAR2 : ext._loop?
cPAR3: ext _loop?
dPARA;ext _loop2

rhodopzintext._loop?2

CACR3:ext _loop?d
Consensus

EYRGEOHKTCHLHATSK--FHEFYODYKD
THDYKGSYLRICLLHPYOQKTAFHOFYKT

KEOTIOVPGLHITTCHDVYLHETLLEGYYA
YEOTIFIPALNITTCHDYLPEQLLYGDHFH
LKQEYYLYQPDITTCHDYHRTCESSSPFOL
OROTFRLARSDRYLCHDALPLDAQASHHOPAFTC

GHSRYIPEGHOCSCGIDYYTPHEETHHES

LSAHHDERLHATHCOYNFPOYGR

-l-'--I--I--l-'--I--I--l-'--I--I--l-i[:i-iii-i-iii-i-iii-i-iif‘ii



Loop 1

ETHR

ETEBER
rhodopsin
cysLTRL
cy=slL TEZ
PAR—1
PAR—2
CHCREZR
PAR—3
PARE—A4
Consensus

L oop 2

ETHR

ETEBER
CHCR3IRA
PAR—1
PAR—1
PRAR—3
PAR—Z2
rhodop=in
cysLTRL
cy=s1L TRZ
Consensus

Comparison of

u i A 14
RITYOQHELCHR
YKHEKECHAEHGFH
TYOQHEEKLETFPFLH
ETYHEEKESH
LOPYKEKSTS
LEAEYEEFR
FRTEKKHFA
ERTALS5TD
FRTRSICT
TOAPFR

- .- - -

Pl

DEYEAYASHSEYAOGIGIFLYTHIE
DEYREAYASHSRTKGIGYPEKHT
DREYLHIVHATALYREEGPFFARYT
DREFLAYYYPRAQSLSHETLGR
ORYLALYHFLEAEAL EGEEL
HEYTLATYHPFTYREGLFPK
ORTHYIYHPFAGHSEEKKAHTI
ERTYYW YW CKPFASHFEFGEHH

PYOHNHTHLYTOKKAR

RLLHYTSTR

2yl . e e P r s s s s

Intra cellular loops

ETRHR

ETEBR
rhodopsin
CHEOCR3ZA
PAR—1
PAR—2
PAR—3
cy=L TREZ2
PAR—<1
cy=1L TEL
Consensus

TCEALHERHGSL ETHL SEHL KHEREEYHEK
TCEALREEKESG—HOTALHDHLEQREEYAKT
KEARAOQOOESATTOKAEKEEYTR
CYAHTLAYL L VYSEGOREL EANR
CYVYSTTRCLSSSAYAHRSKEKSER
AYYLHAIRHAL ESSARADEHSEKEKEREEKER
CYARTTRETLHAYOHREHL
RYLLEKYEYPESGLEYSHEKRH
HTLAASGERYGHALRE
TLLEEKSHEKKHLSSHEKEK

e e



Comparison of C-terminal sequence

ETHR

ETEBER
PARE—2
PAR—1
CHECREZR
PARE—A1
rhodopsin
cy=L TREL
cysL TR
PARE—3
Consensus

LLAODOYTGTIHLATHNSCTIHNPFIALYFY
SKEFEHCFESCLOCHOCOSFEEEOSL EEKOSCL KFEAHNDHGYDHFRS5HEKYS555
SHOFEOHAKHAL L C——RS5VRTWEOAQYSL TSEEHSEESSS5YS5555TTYETSY
SSECARYYYSITILCCKESSDPSSYHSSGUHLAASKADTCSSHLHHSTYRKELLT
GYEFEEFHHHALLIL ——FELGCPHORGLAOROPSSSEREDSSHSETSEARSYSGL
SHEFROEYREAGLFARSPGOTYASKASHEGGSEGHGTHSSLL B
HKOFREHCHLTTICCGKHPLGODEASATYSKTETSAOYAPA

SGGHFRERL-5TFRE—HSLS55YTYYPREEKASLPEEKGEEICKY
AGEHFKDELESALREKGHPOKAKTECYFPYSYHLEKETRY
SKTEHHSTRYLTK

srnafMe s s s sl s s ssssssssssssssssasssssssnssssssnnssssss



TM1 aigment

Cy=LTR1
CHCR3
PAR1

PAR2

PAR3

PAR4
CysLTRZ
ETZR

ET1R
Consensus

1 10 20 27
| |

LYSHISYYGFFGHGFYLYYLI
AFLPALYSLLFLLGLLGHGAYAARYLLS
LFYPSYYTOGYFYYSLPLHIHATIYYFI
YFLPIYYTIYFYYGLPSHGHALHYFL
KELIPATYLLYFYYGYPAHAYTLHHLF
LYGLYLYYGLPAHGLALHYLA
IYYLITFFHGYLGHGLSIYYF
YINTYYSCLYFYLGIIGHSTLLRII
YINTYISCTIFIVGHYGHATLL
ervessUawfuvG, . gle,  Lov, ..,

TM2 aligment

Cys=LTR1
CysLTR2
PAR1

PAR3
CHACR3
PARZ

PAR4

ET2R

ET1R
Consensus

1 10 20 30
|

FOYYHIHLAVYADLL-CYCTLP
YHYFHLHLAISOLL-FISTLPF
YWYHLHLATADYL-FYSYLPF
TYFYTHLATADFL-FCYTLPF
TFLLHLAYADTL=-LY¥LTLPLHA
YIYHANLALADLL -S¥TIHFPL
LPSTHLLANLATADLL-LALAL
ILTASLALGDLLHINTDIPTINYYKLL
ILTASLALGDLLHINTDIPTHYYKLL
'I"I"I"I"I"I'ifnLHiaulLiiufilPiiiiiii



tor IL1 IL2 IL3 C-terminus
CaMlIl,PK
parl ckl,pkc A,PKC CKI,CKII,GSK3
CKll, Camll, CKI,GSK3, PKA,
par2 PKC PKA,PKC PKC, PKG
par3 CaMll, PKA, PKC CaMll, CKI, S6K, PKA
par4d CKIl, PKC CKI, CKII
CaMll, CKI, CKII, S6K, PKA,
CLT1 PKC PKC PKC, PKG
CKI,
GSKa3,
CLT2 PKG PKC PKA, PKC Camll, S6K, PKA
CXCR CKl, CKIl, CaMll, CKI, CKIl, GSK3,
3 GSK3, PKA, PKA, PKC, PKG
camll,PKA
ETAR CKIl ,PKC CKI, CKII, GSK3, PKA, PKC
camll,PKA
ETBR ,PKG CKIl, GSK3, PKA, PKC
Rhodo CKI, CKIl,
psin PKC CKIl, CKIl, GSK3




Thanksvery much!

The GPCR team:

Joan Campbell-Tofte (Sweden)
Simona Infantino (Switzland)
Sarah Knight ( Ireland)

Jelena Predic (UK)

Jennifer Gillibert (France)



