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Regulation of sperm flagellar motility by Ca2+ and cAMP
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Using caged compounds, we analyzed in detail the behavior of cAMP-induced
flagellar waveform change process and intracellular calcium concentration, and found that cAMP
induces different waveform changes in ascidian spermatozoa under two conditions: calcium-dependent
and calcium-independent. The effects of CNG channel inhibitors on sperm chemotaxis were also
examined, suggesting that HCN channels, a type of CNG channel activated by cAMP and
hyperpolarization, may act on calcium efflux during sperm chemotaxis and regulate the appropriate
waveform changes. Our findings provide new insights into the signaling pathways and molecular
mechanisms of flagellar wave regulation to induce the correct timing of swimming direction change
during sperm chemotaxis.



CAMP
Bohboh
CcAMP
UV-LED
1
cGMP

CAMP

CAMP

CAMP
50-60
0.5
Power LED
Condenser Red 627 nm
I;;I 500 ps flash
Chamber
Power LED [ ]
UV pulse UV 365 nm Objective
controller 100 ms flash ’7 20
[ ool 4
[o}e) 0
LED controller } K DM400
H Recording trigger
\---- Sync signal - - - - 11 / 14
L\ / Mirror
High speed Camera
CGMP 200 fps
Ocular [=—]
2 v
Bohboh
LED
1
LED
CANP UVLED
uv

CAMP



cGMP

CAMP AMP
LED
CAMP
CNG cyclic nucleotide gated tetraKCNG (CNGK)
CNG tetrameric, cyclic nucleotide-gated, K+-selective channel
HCN
hyperpolarization-activated and cyclic nucleotide-gated channel
- TELLL
CAMP
CNG DIC KCNG
CNG
CNG
2 CNG Tubulin Merge+DAPI
CNG
CNG ;
tetrakCNG tetrameric, cyclic  1,uuin MorgesDAPI

nucleotide-gated, K+-selective

CNG 2 CNG
_I-ICN hyperpf)larization-activated and KCNG HCN2
cyclic nucleotide-gated KCNG HCN2
HCN2
HCN
HCN
HCN
HCN KCNG
CNG Int J Mol Sci
Commun. Biol.

Current Biol.

PLoS Genet. Sci Adv. BMC Zoology



Shiba Kogiku Inaba Kazuo 23

The Roles of Two CNG Channels in the Regulation of Ascidian Sperm Chemotaxis 2022

International Journal of Molecular Sciences 1648 1648
DOl

10.3390/i jms23031648

Sugiura Kenta Shiba Kogiku Inaba Kazuo Matsumoto Midori 7

Morphological differences in tardigrade spermatozoa induce variation in gamete motility 2022

BMC Zoology 8
DOl

10.1186/s40850-022-00109-w

Kutomi O, Yamamoto R, Hirose K, Mizuno K, Nakagiri Y, , , , , , , Shibata D, Shibata M, Shiba 7

K, Kita M, Kigoshi H, Tanaka Y, Yamasaki Y, Asahina Y, Song C, Nomura M, Nomura M, Nakajima A,

Nakachi M, Yamada L, Nakazawa S, Sawada H, Murata K, Mitsuoka K, Ishikawa T, Wakabayashi K, Kon

T, Inaba K

A dynein-associated photoreceptor protein prevents ciliary acclimation to blue light 2021

Science Advances eabf3621
DOl

10.1126/sciadv.abf3621

Kinoshita-Terauchi Nana Bellgrove Alecia Shiba Kogiku Inaba Kazuo 56

Flagellar motility during sperm chemotaxis and phototaxis in fucalean algae 2020

European Journal of Phycology 85 93

DOl
10.1080/09670262.2020.1767307




Morohoshi Akane Miyata Haruhiko Shimada Keisuke Nozawa Kaori Matsumura Takafumi Yanase 16

Ryuji Shiba Kogiku Inaba Kazuo Ikawa Masahito

Nexin-Dynein regulatory complex component DRC7 but not FBXL13 is required for sperm flagellum 2020

formation and male fertility in mice

PLOS Genetics €1008585
DOl

10.1371/journal .pgen.1008585

Jokura Kei Shibata Daisuke Yamaguchi Katsushi Shiba Kogiku Makino Yumiko Shigenobu Shuji 29

Inaba Kazuo

CTENO64 Is Required for Coordinated Paddling of Ciliary Comb Plate in Ctenophores 2019

Current Biology

3510 3516.e4

DOl
10.1016/j .cub.2019.08.059

Sasaki Keita Shiba Kogiku Nakamura Akihiro Kawano Natsuko Satouh Yuhkoh Yamaguchi 2
Hiroshi Morikawa Motohiro Shibata Daisuke Yanase Ryuji Jokura Kei Nomura Mami Miyado

Mami Takada Shuji Ueno Hironori Nonaka Shigenori Baba Tadashi Ikawa Masahito Kikkawa

Masahide Miyado Kenji Inaba Kazuo

Calaxin is required for cilia-driven determination of vertebrate laterality 2019
Communications Biology 226

DOl
10.1038/s42003-019-0462-y

13 4 3

Kogiku Shiba

The role of Ca2+ in the regulation of flagellar movement during sperm chemotaxis

RIMS Workshop “ Biofluid Mechanics of Reproduction” in Biofluids 2021

2021




CNG

92

2021

92

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

3D

2022

2022

2022




45

2022
KCNG
90
2019
CAMP
90
2019

CAMP

2020




https://inaba-lab-shimoda.jimdofree.com/home/%E7%99%BA%ESNA1%ABNEBUABIIGUEE%I6%87-publications/

https://ww.shimoda.tsukuba.ac.jp/publications.html




