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Structural analysis of endothelin receptors in complex with G-proteins

Shihoya, Wataru
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We determined the structure of the human ETB receptor in complex with ETB
selective drugs.These structures elucidated the structural basis for the ETB-selective binding of
the compounds. We have successfully formed a complex between the ETB receptor and Gi protein. PACIR
is a neural GPCR and is activated by the endogenous peptide PACAP. PACIR plays an important role in
feeding control, psychiatric disorders, and lacrimal fluid secretion and is a promising drug target.

In this study, we determined the structure of the signaling complex consisting of PACAP, human PACl
receptor, and Gs protein by single-particle analysis using cryo-electron microscopy. This structure
revealed the detail of the PACAP recognition mechanism.

GPCR PACAP G



GPCR 7 , 800 GPCR

GPCR 1 1 1
GPCR 3 G (Ga, GB,
Gy ) ( 1 , G
, GPCR G
, GPCR ,
GPCR G o ,
Gs cAMP
, Gi cAMP Gq PKC
,G12/13 GPCR G
, G
, GPCR 40 GPCR , GPCR
, GPCR G ,
2011 B2 Gs
, GPCR-Gs X
(Rasmussen et al., Nature, 2011)
, Class A GPCR B (ETBR) PAC1
, G
X , B B
PAC1 PACAP G
B X PAC1
PACIR
mini GsGbetaGgamma
TITAN KRIOS
39
D B
B
A B
IRL1620 B IRL1620 -1 B

A 10 B IRL1620



-3 B 100
B B IRL1620 ET-3
2.7 2.0 1 ET-3
BL32XU Z00
GPCR
B
IRL1620
IRL1620 B
IRL1620 Nature Communications
ET-3f8a R IRL1620f& &%

1 B
2 B
IRL2500 IRL2500
C
IRL2500
IRL2500 B 2.7
IRL2500 ET-1 IRL2500
IRL2500
IRL2500
IRL2500
GPCR Communications

Biology



(3) PAC1
PAC1 B GPCR
PACAP PACAP VPAC1 VPAC2
PAC1
PACAP PAC1 PTSD
PAC1 PAC1
PAC1
PACAP
PAC1
2018 PACAP PAC1
Gs
PACAP PAC1
6 TM6 B
GPCR
PACAP N 14 PAC1
PACIR TM1 T™M7
PACAP PACAP
B GPCR 1 GLP1
PAC1 GLP-1
2 GLP1
PAC1
PACAP PAC1
PACAP PAC1
PAC1
>N S ek N sz:z::if:n
g:hcw % os \‘ 08
Hor @ 07 07 :
3
NanoBIt
G protein dissociation assay G
GLP-1 G PACAP

PACAP



3 1 0 1

Wataru Shihoya, Tamaki lzume, Asuka Inoue, Keitaro Yamashita, Francois Marie Ngako Kadji, Kunio
Hirata, Junken Aoki, Tomohiro Nishizawa, Osamu Nureki

Crystal structures of human ETB receptor provide mechanistic insight into receptor activation 2018

and partial activation

Nature Communications 4711
DOl

10.1038/s41467-018-07094-0.

Nagiri Chisae Shihoya Wataru Inoue Asuka Kadji Francois Marie Ngako Aoki Junken Nureki 2

Osamu

Crystal structure of human endothelin ETB receptor in complex with peptide inverse agonist 2019

IRL2500

Communications Biology 1 10
DOl

10.1038/s42003-019-0482-7

Kobayashi Kazuhiro Shihoya Wataru Nishizawa Tomohiro Kadji Francois Marie Ngako Aoki 27

Junken Inoue Asuka Nureki Osamu

Cryo-EM structure of the human PAC1 receptor coupled to an engineered heterotrimeric G protein 2020

Nature Structural & Molecular Biology 274 280

DOl
10.1038/s41594-020-0386-8




