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Before this study ...

 GPCRs, heptahelical receptors, transduces
signals for G proteins.

« Each heterotrimeric G protein has a, [3, y subunits.

* Ga subunits are groups into four subfamilies: G,
G, Gy & Gy,

* Rho, a small GTPase, mediates the formation of
actin stress fibers and the assembly of focal
adhesion complexes.



Functional core (GTPase activating) of the RGS
box contains nine alpha helices.

P115 is a GEF specific for Rho.

Ga,, and Ga,; activate Rho in vivo. A physical
interaction between p115 and Ga,; was detected.

P115 RhoGEF stimulates only the intrinsic
GTPase activity of Ga,, and Ga,5, not other Gas.



RGS sequence alignments
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RGS4 (59) AESPEN NHECGLA --YSEENZID I1scEEf]KKI
RGS2 (80) AEARDE ASKYGLAA --FCEENIE LACEDBJIKKT
GAIP (87) AQshyp HSPAGRSYV --YSEENML LACEEMKAE
RGS12 (712) BJA Vv Sl ER QDPVGVRY --FSEENIL QACECHIsHYV
RGS14 (64) AQshER QDPRGLAY --FSAENVT QACERBlooI
pl1l5s |(45) QFQsSMEQRJKRRPAHLMA --FEPGPLLCCLHAEMBAGSL
Lsc (43) QFQSMEQRIKRRPAHLM --FEPGPLLCCLHAEMMssL
KIAA380 (310) fJF o DjdE KSRPAHLG --ADPSPLL F{LcAEVE{oQA
DrhoGEF2 (924) PFNNJAT R -EAENVTF SNSDPAPLLBR{LITELRI{KEG
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RGS4 (102) - -KSPSKLSPEKAKEKBEBR{NE SISV - - - - - QATKE - - - -}AY DSCTREE
RGS2 (123) - -KSPQKLSSKARKPB{TDIEIEK - - - - - EAPKE - - - -} DFQTKSL
GAIP {(130) - -ANQHVVDEKARLPRYEDRAYS I - - - - - LSPKE - - - -jUS DSRVREG
RGS12 (755) PAHDKEKELSYRARERPSISKIEBACS - - - - = KATTEP - - - -} DSQAQLA
RGS14 (107) PASDTEKQLAQEAHUNPSYIH Ef @IS S - - - - = QALSP----Al DRQAWLS
| plls |(BBJ - =-=-~-GPKEAKKAFLDERYIH SPBAEKTAVLR VPVPPNVAE DRTRADL
Lsc (B6) - =-=GPKEAKKAFLD)Y{H SPpBAEKTAVLR VPVPPSVAR DRTRPDL
KIAA380 (353) - --SPEKDSRSLGKDPRYNIPBAEKNAPLR VEIPEMLQA DSRLRN -
DrhoGEF2 (969) ——-TSKDMRKWAYESTVPRAPLSWYRQDESLA DNVLQLE
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RGS4 (137) TSRNMLE--PTITCRIDEAQKKRMFNLJIE KD SRYR KSRFRYILD (176)
RGS2 (158) IAQNIQE-~-ATSGCRITTAQKRRMY SLJJE NN SRYP ESEFR4IQD (197)
GAIP (165) INKKMQE --PSAHTRIDDAQLQRYY TLRHRD SRYP SSPTR4R A (204)
RGS12 (792) DDILNA---PHPDMBJIKEQQLQMMFNLEIKFDsRYT KSQLRYQE (830)
——tL S 14 (144) EEVLAQ---PRPDMPIRAQQLQOQMFNLEIKFDSph{A KSPLRYQE (182)
pl1is (130) ISEDVQ-RRFVOQEVRI0sSs Qoo VARG RQMAEDFR S K GMTPRYEQ (170)
TEC (128) ISEDVQ-RRFIQEVQSQQA&SRQEDE‘RSK GMTPRUEQ (168)
KIAA3B80 (394) -SEDA--RGVLCEAQEAAMPEPIQEQRdHDYRTEKRT GLGSpAY G (432)
DrhoGEF2(1012JYDK‘JEILRTVFLRSRKRAKDLSEQREE‘QQKRTAGLGTYG{lOSL’H



GTPase activity stimulates by
p115 RhoGEF
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GTPase activity stimulates by the
NH,-terminus of p115 RhoGEF

Fusion protein contains the
RGS region of p115, not the
DH or PH domains.

P115 truncates at the N
terminus to eliminate the
RGS region.
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Specific Ga inhibits p115

RhoGEF GAP activity
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GAIP (87) AQSp3ID HSPAGRSYV --YSEENML LACEEPMMEKAE
RGS12 (712) AV SBIER QDPVGVRY --FSEENIL QACECR)ISHYV
RGS14 (64) AQSRJER QDPRGLAY --FSAENVT QACERpPJIOQOQI
p115 (45) QFQSPEQRIKRRPAHLMA --FEPGPLLCCLHAEMMGSL
Lsc 43) QFQSRAEQRAIKRRPAHLM --FEPGPLLCCLHAEMPASS L
KIAA380 310)BFQD E KSRPAHLG --ADPSPLL p(LCAEVR4QOQA
DrhoGEF2 |924) PFNNBATR -EAENVTF SNSDPAPLLERILITELRIKEG
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RGS4 (102) - -KSPSKLSPKAKKRERYINEEBISV - - - - - QATKE - - - -}AY DSCTREE
RGS2 {123) - -KSPQKLSSKAREKPSYTDIEIEK - - - - - EAPKE - - - -t DFQTKSL
GAIP (130) - -ANQHVVDEKARLPESJEDRAYS I - - - - - LSPKE----pMSIMDSRVREG
RGS12 (755) PAHDKEKELSYRARERS3)S Kp@ACS - - - - - KATTP - - - -Rj DSQAQLA
RGS14 (107) PASDTKQLAQEARAHNESYH Ej@AS S - - - - - QALSP--- -AY DRQAWLS
plls (88) ---GPKEAKKAFLDBR{HSPAEKTAVLR VPVPPNVBE DRTRADL
Lsc (86) = =--GPKEAKKAFLDJERHSPEBAEKTAVLR-VPVPPSVAR DRTRPDL
KIAA380 (353) ---SPKDSRSLGKDPEYNIPSAEKNAPLR-VKIPEMLOQA DSRLRN -
DrhoGEF2 (969) ---TSKDMREWAYERPSAS TIMAVPRAPLSWYRQDESLAR DNVLQLE
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RGS4 (137) TSRNMLE--PTITCRJIDEAQKKPIF NLEIE KD SR{R KSRFR4LD (176)
RGS2 (158) TAQNIQE--ATSGCPITTAQKRRMY SLRME NN sShYP ESEFR4QD (197)
GAIP (165) INKKMQE--PSAHTR3IDDAQLQR4Y TLRJIH RDSRYP SSPTRY4RA (204)
RGS12 (792) DDILNA---PHPDMBJIKEQOQLQRdF NLJNK FDSRYT KSQLRBYQE (830)
RGS14 (144) EEVLAQ---PRPDMPIRAQQLQEF NLRI{K FDSR{A KSPLR4QE (182)
p115 (130) ISEDVQ-RRFVQEVRAosSooVvARdcRoMEDFRS K eMTPLJEQ (170)
Lsc (128) ISEDVQ-RRFIQEVRIQSQQAANISRQRBEDFRSK GMTPRYEQ (168)
KIAA380 (394) -SEDA--RGVLCEAQEAAMPEMQOQEQRHDYRTKRTMGLGSPYG (432)
DrhoGEF2(1012JYDK‘JEILRTVE‘LRSRKRAKDLSEQREE‘QQKRTAGLGTYG{lOSL’H
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