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We conducted this research to analyze dynamic structures of visual
rhodopsin, which is one of G protein-coupled receptors, using X-ray free electron lasers (XFEL). So
far, time-resolved crystallography using XFEL has enabled to visualize dynamic structures of several

light-sensitive proteins. However, it has been challenging to measure visual rhodopsin crystals
because the crystal is damaged by very weak light. It has been also challenging to obtain rhodopsin
crystals diffracting with high spatial resolution. We developed a new experimental device for
time-resolved serial femtosecond crystallography to transport samples discontinuously for less light
contamination. We performed pump-probe type time-resolved experiments with photo-sensitive samples
using the device and observed structural changes with time. In addition, various expression systems
of visual rhodopsin have been examined, and crystals were obtained under several conditions.



G GPCR 7

GPCR
G-
GPCR
4 GPCR
GPCR 2000
B
2 GPCR X
B2
GPCR GPCR
GPCR
“ ” X
“ ” GPCR oo
GPCR
X
X XFEL XFEL
XFEL X
2013 XFEL SACLA XFEL
SFX
SFX
XFEL
SFX
2016
13
GPCR
SFX GPCR GPCR
A GPCR
GPCR
11-
(photo) (batho) (lumi) (meta)
X

2.7- 3.0



SFX

XFEL

X XFEL
100
XFEL

XFEL SACLA

SFX

SPring-8

SFX

XFEL



5 5 3 5

Im Dohyun Inoue Asuka Fujiwara Takaaki Nakane Takanori Yamanaka Yasuaki Uemura Tomoko 11

Mori Chihiro Shiimura Yuki Kimura Kanako Terakado Asada Hidetsugu Nomura Norimichi Tanaka

Tomoyuki Yamashita Ayumi Nango Eriko Tono Kensuke Kadji Francois Marie Ngako Aoki Junken

Iwata So Shimamura Tatsuro

Structure of the dopamine D2 receptor in complex with the antipsychotic drug spiperone 2020

Nature Communications 6442
DOl

10.1038/s41467-020-20221-0

Wickstrand Cecilia Katona Gergely Nakane Takanori Nogly Przemyslaw Standfuss Joerg Nango 7

Eriko Neutze Richard

A tool for visualizing protein motions in time-resolved crystallography 2020

Structural Dynamics

024701 024701

DOl
10.1063/1.5126921

Shimazu Yoshiaki Tono Kensuke Tanaka Tomoyuki Yamanaka Yasuaki Nakane Takanori Mori 52

Chihiro Terakado Kimura Kanako Fujiwara Takaaki Sugahara Michihiro Tanaka Rie Doak R.

Bruce Shimamura Tatsuro Iwata So Nango Eriko Yabashi Makina

Improving High Viscosity Extrusion of Microcrystals for Time-resolved Serial Femtosecond 2019

Crystallography at X-ray Lasers

Journal of Applied Crystallography 1280-1288
DOl

10.1107/51600576719012846

Nango Eriko Kubo Minoru Tono Kensuke lwata So 9

Pump-Probe Time-Resolved Serial Femtosecond Crystallography at SACLA: Current Status and Data 2019

Collection Strategies

Applied Sciences 5505-5505

DOl
10.3390/app9245505




Shintaro Maeda, Yuki Shiimura, Hidetsugu Asada, Kunio Hirata, Fangjia Luo, Eriko Nango, Nobuo
Tanaka, Masayasu Toyomoto, Asuka Inoue, Junken Aoki, So lwata, Masatoshi Hagiwara

Endogenous agonist-bound S1PR3 structure reveals determinants of G protein-subtype bias

2021

Science Advances

Dol
10.1126/sciadv.abf5325

Eriko Nango

Time-resolved serial femtosecond crystallography of light-sensitive proteins

Belgian Crystallography Symposium BCS-11

2021

Eriko Nango

Measurement Systems for Biomolecular Movies using X-ray Free Electron Lasers

SACLA Users® Meeting 2021

2021

Eriko Nango

Protein structural dynamics revealed by molecular movie analysis

RIKEN BDR Symposium 2021 “ Structuring Biosystems: FunctionsEmerging from Molecules”

2021




43 Expanding Structural Biology

2020

Eriko Nango

A molecular movie of structural changes in the light-driven proton pump bacteriorhodopsin

2019 ESP-1UPB World Congress

2019

ISSP

2019

57

2019




XFEL

2018

(Asada Hideki)

(20399041)

(14301)




