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In this study, we identified the components of comb plates to link cilia,
conducted X-ray fiber diffraction analysis of its structure, and performed in vitro formation of
comb plates to elucidate the fine structure of cilia and the principles of biological structural
formation. As a result, we identified a total of five novel comb plate proteins comprising the comb
plates, revealing their two-compartmented structure. Furthermore, we demonstrated that the comb
plates exhibit a high degree of crystallinity comparable to protein crystals, and that this
crystallinity is lost through freezing or chemical fixation. Additionally, by irradiating X-rays
from various angles and analyzing diffraction patterns, we successfully achieved 3D reconstruction
for the first time in the world, albeit with low resolution, and partially elucidated structural
changes in the live state associated with ciliary bending movements.



100

CL

FERFRRDARRE « A Z T O —F IV wnnrnnnnns MAEER .,

} =R/ CTENO189

| EfizsEE/CTENOG4

B RFHMEE FIA CHA T BRI AR wrrrres R 4



40

SPring8

Intensity (counts)

BU40XU

>

Order

20 30 40

lattice const = 294 nm

12
d-spacing (nm)

0.0 msec |

5.0 msec

zs

10.0 msec

15.0 msec

20.0 msec

25.0 msec




7 4 1 4

Hayakawa Eisuke Guzman Christine Horiguchi Osamu Kawano Chihiro Shiraishi Akira Mohri 6

Kurato Lin Mei-Fang Nakamura Ryotaro Nakamura Ryo Kawai Erina Komoto Shinya Jokura Kei

Shiba Kogiku Shigenobu Shuji Satake Honoo Inaba Kazuo Watanabe Hiroshi

Mass spectrometry of short peptides reveals common features of metazoan peptidergic neurons 2022

Nature Ecology and Evolution 1438 1448
DOl

10.1038/s41559-022-01835-7

Jokura Kei Sato Yu Shiba Kogiku Inaba Kazuo 32

Two distinct compartments of a ctenophore comb plate provide structural and functional 2022

integrity for the motility of giant multicilia

Current Biology

5144 5152.e6

DOl
10.1016/j .cub.2022.09.061

86
2022
2-5
DOI
Konno A, Inaba K. 37
Region-Specific Loss of Two-Headed Ciliary Dyneins in Ascidian Endostyle. 2020
Zoolog Sci . 512-518
DOI

10.2108/zs200095




Jokura K, Inaba K.

7

Structural diversity and distribution of cilia in the apical sense organ of the ctenophore 2020
Bolinopsis mikado.
Cytoskeleton (Hoboken) 442-455
DOl
10.1002/cm.21640
Iwamoto Hiroyuki Oiwa Kazuhiro Shiba Kogiku Inaba Kazuo 21
X-ray diffraction recording from a small amount of fibrous protein materials oriented by a 2024
micro shear-flow cell
Biophysics and Physicobiology n/a n/a
DOl
10.2142/biophysico.bppb-v21.0014
56
2024
9-13

DOl

17 4 5

93 2022

2022




93

2022

2022

60

2022

2023

2023

2023

2023




Kazuo Inaba

Structure, motility regulation and evolution of eukaryotic cilia and flagella

Biofluid Symposium as part of RIMS Research Project Biofluids 2021

2021
CTENO189
92
2021
BmBTBD19 CTENO78
92
2021

Kogiku Shiba, Kazuo Inaba

The role of CNG channel in the regulation of flagellar motility in the ascidian sperm

The virtual Dynein 2021 International Workshop

2021




Kei Jokura, Yu Sato, Kogiku Shiba, Kazuo Inaba

A novel protein CTENO189 is involved in the maintenance of asymmetric ciliary movements in the comb plates of ctenophores

The virtual Dynein 2021 International Workshop

2021

ABiIS Symposium

2022

Kazuo Inaba

Structural and functional diversification of cilia in evolutionary adaptation to aquatic environments

Michael Sars Symposium 2023

2023

Kazuo Inaba

Diversification of ciliary structure and function during eukaryotic evolution

SMBE Satellite Meeting on Mechanisms of Cellular Evolution

2023




94

2023

13

2023

61

2023

2024

2024




2021

273

HP

https://inaba-lab-shimoda.jimdofree.com

(Oiwa Kazuhiro)

ICT

(10211096) (82636)
(lwamoto Hiroyuki)
(60176568) (84502)




