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Cryo-EM structures of the human volume-regulated anion channel LRRCS
Go Kasuya. Takanori Nakane, Takeshi Yokoyama., Yanyan Jia. Masato
Inoue. Kengo Watanabe. Ryoki Nakamura, Tomohire Nishizawa. Tsukasa
Kusakizako, Akihisa Tsutsumi, Haruaki Yanagisawa, Naoshi Dohmae,
Motoyuki Hattori. Hidenori Ichijo. Zhigiang Yan. Masahide Kikkawa,
Mikako Shirouzu. Ryuichiro Ishitani & Osamu Nureki

Nature Structural & Molecular Biologyvolume 25, pages797-804(2018)

2. AIM/IgMIE & K1 E MR
CNETERARZLTVWSREELSNTL IgM AEFE. RE—HAIRERF vy TEROIERMTERAAFELTWD I EHLE
FEMBRITICLDASHICH >, AUEBEBEELZRHETIIXIEARBEHETZIMASY /B AM i ZOF vy FICHRED
AT LSBT, IgM AEFRERENICHES L. TEEELTWS Z EPBELSIMCKE > fe,

INET 50 FLUEHKBZBICEHSIN TV IgM AEROBEEESEZIDIBRRENBENI. £l IgM D5 AIM ZERES BIEELT S
L&D, TERIFWRBICH T DFEN DMEN AR EOBAKICEIMT 5 LM HFI NS,

Mouse IgM-Fc

SE At : YOIRIgMERK
ETF : & FgMARE
IGQMARHDOEFIL

@ Cysat4 U
@ Cys575 Jchan

Human IgM-Fc

The IgM pentamer is an asymmetric pentagon with an open groove that
binds the AIM protein.

Emiri H. Akihisa T. Risa 8. Shigeru M. Satoko A. Masahide K & Toru M.
Seience Advanee. #(10), DOI" 10.1126/sciadv.aaull99(2018).
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We provide research support for structural analysis of proteins, etc. on cryo-electron microscopy using tomographic or single particle analysis

methods
FRlE OHBRIFETKRERKRE A A=Y IEIvaY
K& ®Bruno Humbel, E¥ 5. Malgorzata Hall
AMED @ 1=v bk /%4 BEFIT1I=y b (BERITER)
-3 RE4 I SAABFEMIRICKL DY VN EEBERIT—&E O IEAH DEE
KRR etk R S TN N
REE Bruno Humbel
TEEMOF—T7—K Cryo-sample preparation, single particle analysis, training program, cryo-electron microscopy

Support for structural analysis of biological samples, etc., using the cryo electron tomography
e Consultation on sample preparation and feasibility of a single particle analysis project

e Collaboration on structural analysis of proteins by single particle analysis

o Operation of three cryo-transmission electron microscopes within the allocated beam time

o Offering a programme on single particle analysis for at short-stay training workshop



Titan Krios (Thermo Fisher Scientific) 300kV

') » F# & — : Cryo stage/Autoloader plan 3
AT

FEI Falcon 3EC

Gatan Orius SC200 camera

Gatan K2-BioQuantum

{ts>4%%i: Phase plate, STEM (BF/DF/HAADF detector)

Talos L120C G2 (Thermo Fisher Scientific) 120kV

7' v F#n Z— : Single-tilt holder/High-field-of-view tomography holder
Cryo transfer Holder (Fischione Model2550)

XFY—7 4 MZ— : None

71 £ 7 : FEI Ceta 2 camera

Talos Arctica (Thermo Fisher Scientific) 200kV

7)) v Fn & — : Cryo stage/Autoloader plan 3

X} =7 4 0% —: None

HAZ

FEI Falcon 3EC

FEI Ceta camera

ftlsc> %% : Phase plate, STEM (BF/DF/HAADF detector)
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Cell Reports (2016)

-Tomography
Red blood cells of parasites causing malaria
Membrane protein PFEMP |

Nature Communications (2016)

-Single particle analysis
Bacterial flagellar
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Operating the Imaging Section of Research Support Division at OIST (Bruno Humbel)

He is in charge of managing the OIST common facility for imaging (electron microscopy, light microscopy and x-ray microscopy) and providing
research support service. In this project he supervises the cryo-preparation and structural analysis of proteins by cryo-EM. He also works on the
improvement of sample preparation and imaging.

Operating structural analysis and the short-stay training programme (Bruno Humbel, % 5, Malgorzata Hall)

For structural analysis of proteins they teach and support sample preparation, quality control of samples, acquisition of cryo-EM data and
their analysis. They also accept trainees of members of the national cryo-EM Network for a short-stay training programme in sample
preparation, data acquisition and analysis. The workshop aims at young scientists to disseminate and promote the skills of structural analysis
by cryo-electron microscopy and to expand the network of cryo-electron microscopy users and specialists in whole Japan and other Asian

counties.

Structural analysis of proteins, etc., using the cryo electron tomography (UIf Skoglund, Lars-Goran Ofverstedt)

They collect images of isolated samples or composites, or cell or tissue samples within the vitrified ice layer from various different angles, and
use these images in the 3D structural analysis. At the same time, they also work on the development and improvement of analysis algorithm
and its software package. In 2016, they succeeded in visualizing the process that Plasmodium falciparum erythrocyte membrane protein
(PfEMP1) binds to an IgM antibody to form a bouquet expressed on the surface of a malaria-infected red blood cell, which contributed to

obtaining a clue to a cure against the infection strategy of malaria (Akhouri et al., 2016, Cell Reports 14, 723-736).

Structural analysis of proteins, viral particles, etc. using cryo single particle analysis method (Matthias Wolf)
In 2016, studying the bacterial flagellar hook which functions like a universal joint of the bacterial flagellar, the molecular system that makes
bacteria motile, his team determined the structure of FIgE, the protein forming the hook, and revealed the mechanism of how the protein

polymerizes to form the stable structure of the hook (Matsunami et al., 2016, Nat Commun. Nov 4;7:13425. doi: 10.1038/ncomms13425).
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