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G protein-coupled receptors and diseases: signal crosstalk and therapeutics
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G protein-coupled receptors (GPCRs) and their crosstalks may play an
important role in fine-tuning of many signals in our body, and their signal unbalance may underlie
many disease states. In this study, 1) we have screened and analyzed molecular defects of GPCRs in
diseases and tried to rescue them using small molecules targeting GPCRs in vitro and also in
patients. 2) We have also designed analogues of small molecules that nitrosyl ate and thereby
inactivate GRK2 (G protein-coupled receptor kinase 2 that plays an essential role in many GPCR
desensitization) and analyzed their effects on lipolysis of adipocytes. 3)We have also analyzed
molecular action of GPCRs by combining accumulated data based on G protein/GPCR disease analysis and

structural information.
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1. WFERIAR S WD 5

(1) GZ o= R A (GPCR: G protein-coupled receptor) DiHE{l. « HERE & B -
GPCR X, 7/ A ERKO7 7 I U—%TEa L, R, R, N, R, 7EER. %%,
RIE7e ELFeBB 13- L, &2 TOABEREZH S L 5> THhiws TlE/ev, GPCR 41
FEIIZ < OREBOFRK ERD L L HIZ, EOMITITIRBA N =X LOHRR BT, AP
DHLDODOMRINIRELSEHRL TE 7, £/, B EANENFIZ LIEAIOK) 30-40%1% GPCR
PRERE L AR DA EOEEEN S T Th Vel 5 LB x bivs, FEEE GPCR #FEIX 2012
D) —~IOVEZE Lo TS,

(2) GPCRIEMEALFAEHEED T LW T XA L—RA T AT I=X N

HHAYET A TiE, GPCR IHIEMER & RIEMERL & O/ CE#RIRREICH Y . % GPCR 1EEHHK T
Z DN T DIER THOE I TE -, T4 GPCR OfFHAL o &I k& < &£k L. GPCR
D E R E T IS OTE R ARSI FET 5 Z E B I TWA, % GPCR U T R
134 % O GPCR % = =— 7 7iEERLCHERF L 2 N E N RN o 7V 2 ER S w5, i,
D G 2oL L TEEDOY VA EEE S5 GPCR # /LT, HHV 7 F L
DI EAEE S 2 B BB b FET 5 (biased agonism) ESHEESN TS, 29 LEFlo%
IFHEANOERICBW TR A SN TE N, B, FERD A D =X L0 OBEE T, Nk
IZRBWTTIZH D03, real world [Z8WTXA T AT 7L HBMEEYT 5 6l 2 #) 60 T3 R LT
Z{T>C&7 (PNAS 2007, EJ 2014), AIFKIZBWNTH IO X 2 2ll&E, HE LW 7)o
DBENEFNSED Z L HREICT DT XA A e LTHEMRZ L U< EEZLND,

(3) GPCR OffilaN, fifafs 7 Fnvrsax h—7 .

BMER S 7T %45 GPCR SRk D —H>ThHHL VTN u X h—7 LRBA T =
AL EH S TWA, FETHEED GPCR 203 FMH 2 WIS HIIC/ER L, & H
HIR7R > 7 ORI 21T > T, A O— O BME#EICIERT 5 Gs v 7L L
ERNANEHT D Gq/G13 v T FNAD I v A =7 ThbH, AAEFI7 oA =27 KA N THD
Rho/Rho-GDI ® U kI L Al 2 f#F#H L T & 7= (JBC 2012),

(4) HEHBENPFED GPCR/G & /37 B OIS & i SRt
G & 37 EX° GPCR D53 F- 5L & Sk & I DIRBOMHTIE, IREBA I = X LD L & HiZ
G % 378/ GPCR OIFMIBEE B IR DfiEIA %2 U — B LT & 7o, BRIKOFEM it 7 — & &
L DOHERT 2 5D ZEICK Y FMRS T AN =X LOMABHFES N TN D,

2. WHEOBRK
(1) GPCR O @EikFHE M2 5 a7 v A h—2 iz CTh 5, Gs, Ga/13 HEZHED
SFREERRAUTIEBOA D=L E L IS L, 1REERE2 T A 5,

(2) GPCR OBUR/EAHH 5> GRK2 D= Fu I b &2 5 /Ny F 27 WA 4k L. IEVi
FHRLETAMBE S e A =7 DEFETHLIAZRY) v 7 Ra—ih (METS) £757/41~D
e E D S,

(3) I DOREIE AT EEAR & PR BT IZ X D VERFERE £ 7 L (Nature 1998, PNAS 1996, 2001,
2007) Z#E LT, GPCREHBEDOMAZ O I L, FHHBRIEORREEZIERET S,

3. WDk

(1)FERIZBWT Gs X GPCR D — > TdH 5 V2 ZFIRDOEREEIME R A R 7 ) —= T L,
R U T2 BARICHERE e OVRITE 2 B 8 R 2 VTR %, £70, KD TEEhE D E
BZRIE 7, RECKT HERZRET 5, DIRBAONTZ%E . BRIFE~OSH %
JBET 5,

(2) Gq/i/13 4% GPCR D—>TH 5 Ca EHZREKIZXTHHEOHEEEKE TR ) —=
T4 5, BRUFEFIERO Y 7 FIVEIEVEH 2 2B Mld THREMT 5, X512 calcimimetics &
OFEAER 2t L, 18EE~ BT 5,

(3) GPCR DBUKAEIZEIGF % GRK2 D= b 1 2 UKIZ K 28 240 5 /Ny ¥ &2 T
A AR L, BN (invitro SLAENMINE) 2l & 32 R COMEM (BRI #R1ER)
EWEEL., ~ U AETA~DRE~SEOROT 2,

(4) B SN BINTT — X 1255 < GPCR {EFRERE T T L L R YEfNT T — % % &5 bH T
in silico TR %.
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4. WFERE

AWFFEIL, GPCR ¥ 7 FIVAREE DM, Ml 7 0 A h—27 2B L, > 7 il -5 <
TRIRIERR ZRLE L CT& T,

(1) Gs vs. Ga/13 HEBZHRIKEO T 7 F N7 a R h—0 BREOEBCTOMN « KL 7 F L
1A h—27 X fEx OAEBEREOTHEGRENICE 5325 Z E BRI B E 2o TV D, ARFSE T,
(1) A TIH A STz Gs BB V2 S RN R AT 5 2 & OB PEIR FAEIC E 2 BERERE 2L D
DA =ZALEFALENCTDHEEBHIT, 2% rescue THIIZLAG T v~2m v & L CHEBET
5 V2 RN FAEBRRDIER A = X 5 & 5058 L7 (Vitam Horm 2019, JBC 2016, *%
BRBRELE) ., IO, ZOHREIGH L, V2 ZRME/ Ny FAEENEE 2 - T8 7c e 1R BB 3
L ERALEITVODOB D,

(2)Ga/1/13 4 GPCR D—> T % Ca A K (CaSR) IZxHT 5 B O hiila S HITHA L,
CaSR % Gq ZiEMAL9 228 Gi Z{EME{L L72 V) biased allosteric modulator (BAM) & L C{FEHE)
THZ=— I RERAA =R L EZMPT AL BT, CaSR 2% T 5 potitive allosteric
modulator (PAM) & U C{EMT % cinacalcet(EJ 2019) 12XV . in vitro CHCCHMADOIEM %2 1E
FTIENTEDLZ L, FLEINEBBFIUCHTE L Z L2 YO TR L (JCI Insight 2019),
BIESDITERB EZOMNTT — X2 OB A L T\ D (FRBREE).,

(2) GRK2 = ha s b AZRY v 7w Fa—AMETS) EF /L THOYZF )7 a A h—
7 BT GPCR OBURIEICEI S92 GPCR FF—ED—>ThH D GRK2 (G protein—coupled
receptor kinasae 2) D= hra I UALIZ L AMHIZHONZ L, ZhxfHH NOfE5ARE L TE
@353, NO gas ZEA LRV FDOERIZTH L T& 7= (Circulation Research 2013),
A#FgeciE, (DR EZF.OET o/l 77 e X h—7 e i, Q) =hn
VLB LG T e I K AR 0 fRER &2 % R LIRS K O= 7 X (Cytotherapy 2017
Bid) BT VTN CTh D (FRFEFRIEA 2017, 2018, FFersE M) .

(3) HEEMEHNT OIS VEH A B = X LR L HlfEY — VO RS  GPCRIEMLET L &
PR B BT 255 L CL GPCR/G protein DYEH 31 A 71 = XA LD in silico T 2 flfe. (£%
WFRFERE I, 2016, 2017, 2018), FEATHE RIS < HIEY — B Z BRE L T 5,
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6. AFFERERE

() AFZEsHE 22l
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