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X-ray crystallographic analyses of human serotonin receptors for structure-based
drug discovery.

Kimura, Kanako
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The purpose of this research is to understand the ligand-selectivity of
human serotonin receptors that are targets of antidepressants and atypical antipsychotics. In this
study, the crystal structure of serotoninlB receptor bound to a candidate compound of
antidepressant, GR127935, was solved at 3.2 resolution and that of serotonin2A receptor bound to
an antipsychotic drug, risperidone, was solved at 2.7 resolution. These two serotonin receptors
had different ligand-binding modes. The ligand binding pocket of serotoninlB receptor was shallower
than that of serotonin2A receBtor. GR127935 had specific interaction with the transmembrane domain
in serotoninlB receptor. The binding pocket of serotonin2A receptor had a cavity that is not
observed serotoninlB receptor. These results provided a substantial information for understanding
ligand selectivity, thereby helping development of safer and more effective medications that target
serotonin receptors.



13

GPCR

GPCR

basal

D
1B
10

2

©)

(GPCR)

GPCR

1B

2B

1B

1B
GR127935

10

CPM

RI

) X
Lipidic Cubic Phase (LCP)
buffer
( )
1000
_ (D
SPring-8 BL32XU
X
1B 32
2A 2.7

EORZ22AREIK
X1 Bonf-tobt=— 2 BEESR

o=V 1BRAE

@)
1B
GR1275743 50 nM
2A Ketanserin
12 nM
5 10
(2
tAr=V1BRERK tOh= AR BK
., € b
g §on
§. 20- 1000-
mJ [Nin!hy:::]-sl:::57ﬂz(:om) = ' é’o“"“’"““:':‘; *

B2 fERIEICAWVEERARDOUA U FEEEER

@) 1B 2A
1B
1B
(
3 ) GR127935
6
3
1B
GR127935



2A
2A
2B
2A
1B 2A
( 3 2B
)
2A 4 5
( 3 TM4,5)
,}’/f ) 7 — S
Ergqtamin(—/ rgotamine
GB%AHR) N O 5
TH BE
)

TOr=y BRI A=, ZBAK
B3 HEMMTIKYRBAL A= SRAOHK AT

4 1B 2A
GPCR
2011
(Peeters M.C.
et al., 2011 Trends Pharmacol. <ci. 32 35-42)
1B GR127935
2A

2A 1B 2A
- \ |

GRlZ@?@
S Z7)

Wy B el

’ ™~ R|sper|done

RS TIE 18
disorderL TL\% \

) )4
K/' “ L/ﬁ

W h
I4GPCRO>%HH€71~)L 7’%1;;0)%4%15
(ZOb=2 g RBREEOR=Y )\ RERDLLE)

(O
1B
GR127935 2A

1

Takanori Nakane, Shinya Hanashima,
Mamoru Suzuki, Haruka Saiki, Taichi
Hayashi, Keisuke Kakinouchi, Shigeru
Sugiyama, Satoshi Kawatake, Shigeru
Matsuoka, Nobuaki Matsumori, Eriko
Nango, Jun Kobayashi, Tatsuro Shimamura,
Kanako Kimura, Chihiro Mori, Naoki
Kunishima, Michihiro Sugahara, Yoko
Takakyu, Shigeyuki Inoue, Tetsuya
Masuda, Toshiaki Hosaka, Kensuke Tono,
Yasumasa Joti, Takashi Kameshima, Takaki
Hatsui, Makina Yabashi, Tsuyoshi Inoue,
Osamu Nureki, So Iwata, Michio Murata,
and Eiichi Mizohata, Membrane protein
structure determination by SAD, SIR, or
SIRAS phasing in seria femtosecond
crystalography using an iododetergent.
Proc. Natl. Acad. Sci. USA, 113, 13039-44
(2016)

DOI:10.1073/pnas.1602531113

2
Takanori Nakane, Kanako Kimura,
Eiichi Mizohata et al.,( 31
14 ) New lododetergent for

Rapid Experimental Phasing of Membrane
Proteins  in Serial Femtosecond
Crystallography. 14th Conference of the



Asian Crystallographic Association, 2016,
December

SFX

2016 11 17
28

@
(KIMURA, Kanako)
40726204

®

®

©)

(SHIMAMURA, Tatsuro)

90391979




