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Development of fixed target micro-crystallography dedicated to structural
dynamics study
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We _have developed a vacuum diffractometer for high-precision data collection
on a fixed target and an in-situ measurement system for the generalization of dynamic X-ray
crystallography. The vacuum diffractometer was found to be effective for low-background high S/N
measurements, as the background was reduced by 99.9% under vacuum conditions compared to atmospheric
conditions. The high-temperature humidity controller for the in-situ measurement system was used to
control humidity up to 70° C and detect changes in protein structure and hydration structure. In
addition, an injector-based microcrystal room temperature serial data collection combining the rtHAG
and SS-ROX methods was successfully used for structural analysis. We also succeeded in developing a

crystallization method suitable for humidity conditioning measurements to create different crystal
systems depending on the scaffold protein.



SFX XFEL

Serial
Synchrotron Rotation crystallography SS-ROX

S/N
S/N
X
100 K
Humid Air and Glue-coating
HAG 4-20
SS-ROX
X
In-situ X
X
X
in-situ
(XFEL) X
X
X
-
X
H¥EEn
XFEL SACLA SPring-8 X@<7440
E—L
S/N
X M) HMERBEEZ -4 v FEFEES
X RIEEpH v v‘ )
HilfEA = Ye'Sy
RoT%x
N\ = 1E,
In-situ Qi g
_5_/.: 1‘\ v /.e’
pH | X ?{%\?
\-2) In-situEfFEIE — <



In-situ

(
S/N
CXDI
a
X
BL19LXU/SPring-8 a
b
X
c
d 100 nm
C
X 12.4
keVv a,b 10° 2a:5.5 x 10° 2b:4.8 x 10°
X 1
c 99.9%
da b C 107 f
B - |
g % A0 gi
. ot
m“O 10 20 an 40 & &’l-“:p E
X a 10 Pa
0 1 b 2.4 x 10° X
X 0 40 c
X
10 Pa
1.8

PDB
17.4 x 10.5 x 10.5 um3
1.8

Rfree



Rfree

PDB
Reree 1.8 A
Rfree PDB 0 .1
Rfree a,b
Reree 0.2056 1 0.2270
Rfree 1.3 - 1.4 A
: 0.2049 1.8 & Retree 1.0
1.1 A& : 0.2293
1.0 - 1.1 4
X X
X
S/N
a 0.30+ b 0.54
0254 - : : D_E e
E ; : ’ £ ) .o
N %}%{‘f%;% 1. . - . . }fl‘
0159 . %
I;\-QL z,'\,':‘ l;\r'; "\(i, f;\i l;\‘i ."N‘i I;\'i 1;3’ f;\g :.,'\t\ :,,':} L}'\?’ ‘7\?‘ I;\{"" :,'\'b 1;\'-\ :.,'\?:
o ‘\'.‘ o \'& X \\(9 & ‘\a\ . ,\Q_Dba\f\k!,\’bb,\“:b,\“ \Gzzﬂ\qu. \'.\L‘
Refinement resolution in PDB record (A) Refinement resolution in PDB record (A)
Reree Rfree @ 1.8
A Rfree b
( In-situ
In-situ
Humid-Air and Glue-coating Method
(HAG )
X
70° C ( )

A S EY
(PEEKMQ)

SS-ROX ‘ / (e
3

HAG A '

SPring-8 BL41XU
(HAG-SSROX ) )
HAG-SSROX
H-Ras

HAG-SSROX



HAG-SSROX

0.5

0.4

0.3

d?

0.2

0.1

0.0

2000 4000 6000 8000 10000 12000 14000
No. of frames

SACLA SFX
on-the-fly SPring-8 BL41XU

Hit rate (%)

100

0

ES)

»

2

................... Hitrate (%) every 100images S - <
c O C woben -] L

- B
<l e - s = s - B
T EE——— S
e o
(« K} s - o e wn - A9 P
Qo s - " oo »e - RPpp—

i e R o

on-the-fly Ul



10 9 2 9

HASEGAWA Kazuya KUMASAKA Takashi 64

Room Temperature Serial Synchrotron Crystallography 2022

Nihon Kessho Gakkaishi 294 299
DOl

10.5940/jcrsj .64.294

BABA Seiki MURAKAWA Takeshi 64

X-ray Crystallographic Analysis of Copper Amine Oxidase in Physiological Environments using 2022

Humid Air and Glue-coating HAG Method

Nihon Kessho Gakkaishi 285 289
DOl

10.5940/jcrsj .64.285

Rose Samuel L. Baba Seiki Okumura Hideo Antonyuk Svetlana V. Sasaki Daisuke Hedison Tobias 119

M. Shanmugam Muralidharan Heyes Derren J. Scrutton Nigel S. Kumasaka Takashi Tosha

Takehiko Eady Robert R. Yamamoto Masaki Hasnain S. Samar

Single crystal spectroscopy and multiple structures from one crystal (MSOX) define catalysis in 2022

copper nitrite reductases

Proceedings of the National Academy of Sciences 2205664119
DOl

10.1073/pnas.2205664119

Matsuura Hiroaki Sakai Naoki Toma-Fukai Sachiko Muraki Norifumi Hayama Koki Kamikubo X

Hironari Aono Shigetoshi Kawano Yoshiaki Yamamoto Masaki Hirata Kunio

Elucidating polymorphs of crystal structures with intensity-based hierarchical clustering 2022

analysis on multiple diffraction datasets

bioRxiv X
DOl

10.1101/2022.09.13.507775




MATSUURA Hiroaki SAKAI Naoki 63

New Applications of the High-Throughput Data Collection System at SPring-8 Macromolecular 2021

Crystallography Beamlines

Nihon Kessho Gakkaishi 219 221
DOl

10.5940/jcrsj .63.219

BABA Seiki MIZUNO Nobuhiro 63

Automatic Data Collection and Remote-Measurement Systems at SPring-8 MX Beamlines 2021

Nihon Kessho Gakkaishi 216 218
DOl

10.5940/jcrsj .63.216

YAMAMOTO Masaki HIRATA Kunio HASEGAWA Kazuya 64

Macromolecular Crystallography at SPring-8 2022

Nihon Kessho Gakkaishi 2 9
DOl

10.5940/jcrsj .64.2

Kobayashi Amane Takayama Yuki Hirakawa Takeshi Okajima Koji Oide Mao Oroguchi Tomotaka 11

Inui Yayoi Yamamoto Masaki Matsunaga Sachihiro Nakasako Masayoshi

Common architectures in cyanobacteria Prochlorococcus cells visualized by X-ray diffraction 2021

imaging using X-ray free electron laser

Scientific Reports 3877

DOl
10.1038/s41598-021-83401-y




Hasegawa Kazuya Baba Seiki Kawamura Takashi Yamamoto Masaki Kumasaka Takashi

7

Evaluation of the data-collection strategy for room-temperature micro-crystallography studied 2021

by serial synchrotron rotation crystallography combined with the humid air and glue-coating

method

Acta Crystallographica Section D Structural Biology 300 312
DOl

10.1107/52059798321001686

Baba Seiki Shimada Atsuhiro Mizuno Nobuhiro Baba Junpei Ago Hideo Yamamoto Masaki 52

Kumasaka Takashi

A temperature-controlled cold-gas humidifier and its application to protein crystals with the 2019

humid-air and glue-coating method

Journal of Applied Crystallography 699 705

DOl
10.1107/51600576719006435

37 4 4

Matsuura Hiroaki, Ago Hideo, Hirata Kunio, Ueno Go, Suzuki Akihiro, Yamamoto Masaki

Development of in-vacuum diffractometer for micro-crystallography at SPring-8

Molecular Movie International Symposium 2022

2022

SPring-8 MX-BL

22

2022




SPring-8 BL41UX

22

2022

48

2022

81 SPring-8

2022

JASRI

SPring-8 2022

2022




Hasegawa Kazuya

Serial Synchrotron Crystallography at SPring-8

Asia-Oceania Conference on Synchrotron Radiation Instruments 2022

2022
X

95

2022

SPring-8
4

2022

XRD

2022




2022

HAG

2022

SPring-8 BL41XU

2022

36

2023




BL41XU

36

2023

HAG

36

2023

2023

21

2021




’ s , , , , , , , Marcel Bokhove,

SPring-8

2021

SPring-8 /

2021

2021

2021




2021

Hiroaki Matsuura, Kunio Hirata, Naoki Sakai, Yoshiaki Kawano, Masaki Yamamoto

A new trend of protein crystallography: polymorph analysis using hierarchical clustering of diffraction data

PDB 50th Anniversary Symposium in Asia

2021
SPring-8 BL41XU
2021
SPring-8 BL41XU
35

2022




I & 11

34

2021

SPring-8

34

2021

SPring-8

2020

2020

2020




SPring-8 PX-BL

SPring-8 2020

2020

SPring-8

58

2020

Kumasaka T, Hasegawa K, Baba S, Kawamura T, Yamashita K, Hirata K, Yamamoto M.

Fixed-target serial synchrotron crystallography combined with HAG method for room temperature measurement

ACA2019

2019

Hasegawa K, Baba S, Kawamura T, Yamashita K, Hirata K, Yamamoto M, Kumasaka T

Room temperature fixed target serial synchrotron rotation crystallography combined with HAG method.

ISDSB 2019

2019




HAG

2019

SPring-8

2019

2019

, , , , , 2022

332




(Kumasaka Takashi)

(30291066)

(84502)

(Ago Hideo)

(Ueno Go)

(Hirata Kunio)

(Hasegawa Kazuya)

(Baba Seiki)

(Matsuura Hiroaki)







