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Structural analysis of type 111 protein export apparatus by electron
cryomicroscopy
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In this study, we aimed to elucidate the mechanism of protein secretion in
the type 111 secretion system by using cryo-electron microscopy to reveal the overall structure of
the system at high resolution.

We focused on the bacterial flagellar type 111 protein secretion system, which is classified into

the same type 11l secretion system, and analyzed the structure of the constitutive membrane protein,
revealing that it form symmetries different from those predicted by previous biochemical

experiments. In addition, the structure is similar to the previously reported ion channels suggested
that the function were also similar.



0157

oM ey

PG

Wk
R (REBREE

CM

Wik
(ATPase &1k )
MESBREEREREE RAERARMEEE
1.
0157
2 nm
ATPase 8—~9
2
. . . Sucrose gradient
Top view Side view )

.

EOHBAEE




@

5. 64

@
FIhA FIhB
(Minamino and Namba.Nature.2008)

( ) FIhA FIhB

FINA(V404M)  FIhB(P28T)

FIhA FIhB



ATPase ATP




10 9 1 6

Terashima Hiroyuki Kawamoto Akihiro Tatsumi Chinatsu Namba Keiichi Minamino Tohru Imada 9

Katsumi

In Vitro Reconstitution of Functional Type Ill Protein Export and Insights into Flagellar 2018

Assembly

mBio -
DOl

10.1128/mBio.00988-18

Tahara Hajime Takabe Kyosuke Sasaki Yuya Kasuga Kie Kawamoto Akihiro Koizumi Nobuo 4

Nakamura Shuichi

The mechanism of two-phase motility in the spirochete Leptospira : Swimming and crawling 2018

Science Advances -
DOl

10.1126/sciadv.aar7975

Sasaki Yuya Kawamoto Akihiro Tahara Hajime Kasuga Kie Sato Ryoichi Ohnishi Makoto 13

Nakamura Shuichi Koizumi Nobuo

Leptospiral flagellar sheath protein FcpA interacts with FlaA2 and FlaBl in Leptospira biflexa 2018

PLOS ONE -
DOl

10.1371/journal .pone.0194923

Nagamura Reina Fukuda Masahiro Kawamoto Akihiro Matoba Kyoko Dohmae Naoshi Ishitani 75

Ryuichiro Takagi Junichi Nureki Osamu

Structural basis for oligomerization of the prokaryotic peptide transporter PepTSo2 2019

Acta Crystallographica Section F Structural Biology Communications 348~358

DOl
10.1107/52053230X19003546




Berengut Jonathan F Berengut Julian C Doye Jonathan P K Pre?ern Domen Kawamoto AKihiro a7
Ruan Juanfang Wainwright Madeleine J Lee Lawrence K
Design and synthesis of pleated DNA origami nanotubes with adjustable diameters 2019

Nucleic Acids Research

11963~11975

DOl
10.1093/nar/gkz1056

Nishikawa Miyuki S. Nakane Daisuke Toyonaga Takuma Kawamoto Akihiro Kato Takayuki Namba 10
Keiichi Miyata Makoto
Refined Mechanism of Mycoplasma mobile Gliding Based on Structure, ATPase Activity, and Sialic 2019
Acid Binding of Machinery
mBio -
DOl
10.1128/mBio0.02846-19
Terashima Hiroyuki Tatsumi Chinatsu Kawamoto Akihiro Namba Keiichi Minamino Tohru Imada 10
Katsumi
In Vitro Autonomous Construction of the Flagellar Axial Structure in Inverted Membrane Vesicles 2020
Biomolecules 126 126
DOl
10.3390/biom10010126
Yamada Tomohito Yoshida Toru Kawamoto Akihiro Mitsuoka Kaoru lIwasaki Kenji Tsuge Hideaki 27
Cryo-EM structures reveal translocational unfolding in the clostridial binary iota toxin 2020
complex
Nature Structural & Molecular Biology 288 296

DOl
10.1038/s41594-020-0388-6




Terashima Hiroyuki Hirano Keiichi Inoue Yuna Tokano Takaya Kawamoto Akihiro Kato
Takayuki Yamaguchi Erika Namba Keiichi Uchihashi Takayuki Kojima Seiji Homma Michio

Assembly mechanism of a supramolecular MS-ring complex to initiate bacterial flagellar 2020

biogenesis in Vibrio species.

Journal of Bacteriology -
DOl

10.1128/JB.00236-20

Minamino Tohru Kawamoto Akihiro Kinoshita Miki Namba Keiichi -

Molecular Organization and Assembly of the Export Apparatus of Flagellar Type 111 Secretion 2019

Systems

Current Topics in Microbiology and Immunology

DOl
10.1007/82_2019_170

2018

Rotational symmetry structure of the bacterial flagellar motor for torque transmission revealed by cryo-EM

56

2018




Akihiro Kawamoto, Tomoko Miyata, Miki Kinoshita, Tohru Minamino, Katsumi Imada, Takayuki Kato, Keiichi Namba

Structure and rotational symmetry of the rotor of the bacterial flagellar motor revealed by electron cryomicroscopy.
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Structure and rotational symmetry of the rotor of the bacterial flagellar motor revealed by electron cryomicroscopy.
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