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Analysis of mechanisms for spindle bipolarization in mammalian oocytes

Kitajima, Tomoya
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This study aimed to reveal the molecular mechanism for spindle
bipolarization in oocytes. We focused on mechanisms based on NDC80, a kinetochore protein required
for spindle bipolarization in mouse oocytes. We found that the inhibition of the kinetochore kinase
MPS1 impairs spindle bipolarization when NDC80 phosphomimetic mutations that reduce
microtubule-binding activity are introduced. We showed that MPS1 phosphorylates the C-terminal
domain of NDC80 and the microtubule cross-linker PRC1. MPS1 inhibition significantly delayed spindle

bipolarization, which caused kinetochore-microtubule attachment errors.



(Yoshida et al., 2020 Nat Commun, PMID: PMC7253481)

NUF2 N
NDC80-NUF2

NDC80-NUF2

NDC80
NDC80-NUF2
NDC80-NUF2

NDC80-NUF2
NUF2

NDC80
RNA NDC80
NDC80-NUF2

MPS1

NDC80 N
NDC80

NDC80

NDC80
PRC1
PRC1
NDC80-
RNA
3D
NDC80
NDC80
NDC80
NDC80-9D NDC80
NDC80  NDC80-9D
MPS1 NDC80-9D



MPS1

MPS1
MPS1
MPS1
MPS1
proTAME
MPS1

MPS1

MPS1 NDC80-NUF2 PRC1

MPS1 NDC80-NUF2
NDC80-NUF2 C
In vitro NDC80-NUF2 C
NDC80 MPS1
NDC80-NUF2 C
NDC80
MPS1 NDC80O-NUF2 C
NDC80-NUF2 PRC1  MPS1
In vitro MPS1 PRC1
PRC1 NDC80
PRC1
MPS1 NDC80-NUF2 PRC1
MPS1
MPS1
MPS1
MPS1
MPS1 KIFC1

MPS1

MPS1
MPS1

KIFC1



10 9 1 7

42
2024
403 407
DOl
10.18958/7407-00001-0001143-00
Aizawa Eishi 0Ozonov Evgeniy A Kawamura Yumiko K Dumeau Charles- Etienne Nagaoka So 42
Kitajima Tomoya S Saitou Mitinori Peters Antoine HFM Wutz Anton
Epigenetic regulation limits competence of pluripotent stem cell- derived oocytes 2023
The EMBO Journal -
DOl
10.15252/embj . 2023113955
Nishimura Hiromi lkawa Yayoi Kajikawa Eriko Shimizu- Mizuno Natsumi Hiver Sylvain Tabata- 28
Okamoto Namine Mori Masashi Kitajima Tomoya Hayashi Tetsutaro Yoshimura Mika Umeda Mana
Nikaido Itoshi Kurokawa Mineo Watanabe Toshio Hamada Hiroshi
Maternal epigenetic factors in embryonic and postnatal development 2023
Genes to Cells 422 432
DOl
10.1111/gtc.13024
Ogonuki Narumi Kyogoku Hirohisa Hino Toshiaki Osawa Yuki Fujiwara Yasuhiro Inoue Kimiko 23
Kunieda Tetsuo Mizuno Seiya Tateno Hiroyuki Sugiyama Fumihiro Kitajima Tomoya S Ogura
Atsuo
Birth of mice from meiotically arrested spermatocytes following biparental meiosis in halved 2022
oocytes
EMBO reports 54992

DOl
10.15252/embr 202254992




Kyogoku Hirohisa Kitajima Tomoya S

69

The large cytoplasmic volume of oocyte 2023

Journal of Reproduction and Development 19
DOl

10.1262/jrd.2022-101

Murakami Kenta Hamazaki Nobuhiko Hamada Norio Nagamatsu Go Okamoto lkuhiro Ohta Hiroshi 615

Nosaka Yoshiaki Ishikura Yukiko Kitajima Tomoya S. Semba Yuichiro Kunisaki Yuya Arai

Fumio Akashi Koichi Saitou Mitinori Kato Kiyoko Hayashi Katsuhiko

Generation of functional oocytes from male mice in vitro 2023

Nature 900 906
DOl

10.1038/s41586-023-05834-x

Nishimura Hiromi lkawa Yayoi Kajikawa Eriko Shimizu- Mizuno Natsumi Hiver Sylvain Tabata- -

Okamoto Namine Mori Masashi Kitajima Tomoya Hayashi Tetsutaro Yoshimura Mika Umeda Mana

Nikaido Itoshi Kurokawa Mineo Watanabe Toshio Hamada Hiroshi

Maternal epigenetic factors in embryonic and postnatal development 2023

Genes to Cells -
DOl

10.1111/gtc.13024

Courtois Aurelien Yoshida Shuhei Takenouchi Osamu Asai Kohei Kitajima Tomoya S 22

Stable kinetochore-microtubule attachments restrict MTOC position and spindle elongation in 2021

oocytes

EMBO reports

DOl
10.15252/embr.202051400




Mishina Tappei Tabata Namine Hayashi Tetsutaro Yoshimura Mika Umeda Mana Mori Masashi
Ikawa Yayoi Hamada Hiroshi Nikaido Itoshi Kitajima Tomoya S.

20

Single- oocyte transcriptome analysis reveals aging- associated effects influenced by life 2021

stage and calorie restriction

Aging Cell -
DOl

10.1111/acel .13428

Mori Masashi Yao Tatsuma Mishina Tappei Endoh Hiromi Tanaka Masahito Yonezawa Nao 220

Shimamoto Yuta Yonemura Shigenobu Yamagata Kazuo Kitajima Tomoya S. lkawa Masahito

RanGTP and the actin cytoskeleton keep paternal and maternal chromosomes apart during 2021

fertilization

Journal of Cell Biology

DOl
10.1083/jcb.202012001

20 18 8

Kitajima Tomoya

Chromosome dynamics and aneuploidy in mammalian oocytes

RIKEN International Symposium on Nuclear Structure and Function 2024

2024

2024




7 Chubu Cytogenetics Conference

ccC

2024

2023

96

2023

26 IVF

2023




41

2023

Kitajima Tomoya

The role of the two-pronuclear state in mammalian zygotes

Seminar at Institute of Animal Physiology and Genetics CAS

2023

Kitajima Tomoya

Mechanisms of chromosome segregation errors in oocytes

IGH Summer School, Montpellier University

2023

Kitajima Tomoya

Visualizing chromosome-specific dynamics in oocytes

IGH Summer School, Montpellier University

2023




Tomoya Kitajima

Functional relevance of the two-pronuclear state in zygotes

EMBO Workshop Chromosome segregation and aneuploidy

2022

Tomoya Kitajima

Roles of the two-pronuclear state in zygotes

23

2022

2022

EDGE-J Endocrinology Debate and Global Exchange in Japan 2022

2022




Tomoya Kitajima

Roles of the two-pronuclear state in zygotes

Cold Spring Harbor Laboratory Germ Cells Meeting

2022

Tomoya Kitajima

Roles of the two-pronuclear state of zygotes

EMBO Workshop "The Cell Cycle: One Engine - Many Cycles"

2022

Osamu Takenouchi, Tomoya Kitajima

Probing chromosome-type-specific dynamics in live oocytes

The International Symposium ” Totipotency and Germ Cell Development"

2022

39

2021




44

2021

2022

http://chromosegr.riken.jp/index.higl
https://www.bdr.riken.jp/ja/research??abs/kitajima—t/index.html
https://wwu?riken.jp/research/labs/bdr/chromo_segr/
http://chromosegr.riken.jp/index.higl
https://www.bdr.riken.jp/ja/research??abs/kitajima—t/index.html
https://wwu?riken.jp/research/labs/bdr/chromo_segr/index.html







