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In cell division, stable maintenance and accurate distribution of
chromosomes are critical for stable inheritance of the genome. The centromere and telomere regions
on eukaryotic chromosomes play a crucial role in the stable maintenance and distribution of
chromosomes.

In this study, using fission yeast as a model system, we revealed one aspect of the molecular
mechanism by which post-translational modifications by SUMO regulate the function of centromere and
telomere regions. Furthermore, we found that SUMO modifications are required for the growth of
circular chromosome cells, which are closely related to the disease. Research on centromeres and
telomeres has been greatly exganding not only in the basic field but also in the field of clinical
application. We expect that the results of this research will establish an important foundation that
will contribute to applied fields in the future.

SuMo



DNA
10
1
1
SUMO(Small Ubiquitin-like Modifier)
SUMO
SUMO
SIM(SUMO-Interacting Motif) SIM SUMO
SUMO
SUMO-SIM
SUMO-SIM —
SUMO
SUMO
SUMO
Tpzl  SUMO
1 SuMO
SUMO
SUMO
SUMO  G1/S @ SUMO
3
SUMO
SUMO
SUMO SUMO
BiolD SUMO
2 SUMo
1 Tpzl
S SUMO Stnl-Tenl1(CST)
@ Tpzl  SUMO
2 SUMO
SUMO Tpzl SIM

SUMO Tpzl SIM



1 SuMO

SUMO

SUMO
SUMO

DASH

SUMO

SUMO

SUMO

DASH
DASH
2 SUMO
SUMO
stni®
Stnl SIM
SIM

Stnl  SIM

SUMO-Stn1l
SUMO

SUMO
SUMO
SUMO
SUMO-Stnl

SUMO

SUMO
SUMO
E3
DASH M
SUMO  Mis6
SUMO
G1/S SUMO
G1/S Flag
G1/S
SUMO
SUMO
SUMO
BiolD SUMO
SUMO
M SUMO  Mis6
BiolD
SUMO
Tpzl SIM
Tpzl SUMO Stnl- Tenl
Tpzl SUMO
SUMO Tpzl Stnl SIM
3
SUMO Stnl BS3
SIM
Stnl
Tpzl SIM
Tpzl SIM
Tpzl
SUMO
3
@
SUMO
SUMO

DASH

SUMO



SUMO

K. Tanaka, et al., Mol Cell Biol, 1999
K. Miyagawa, et al., PNAS, 2014
S. Matmati, et al., Sci Ad., 2018



9 9 0 1

Teramura Hiroshi Yamada Kazuma Ito Kahori Kasahara Keisuke Kikuchi Tsubasa Kioka Naoya 96

Fukuda Masato Kusano Hiroaki Tanaka Katsunori Shimada Hiroaki

Characterization of novel SUMO family genes in the rice genome 2021

Genes & Genetic Systems 25-32
DOl

10.1266/ggs - 20-00034

Kazuki Ishida, Katsunori Tanaka, Kei Kawakami 10

Generation and characterization of a temperature-sensitive mutant allele of the second largest 2022

subunit of RNA polymerase 1 in Schizosaccharomyces pombe

microPublication biology 17912
DOl

Pinotsi Dorothea Tian Rui Anand Pratyush Miyanishi Koichiro Boss Jens M. Chang Kevin Kai 5

Welter Pol So Frederick T.-K. Terada Daiki lgarashi Ryuji Shirakawa Masahiro Degen

Christian L. Segawa Takuya F.

Distance measurements between 5 nanometer diamonds - single particle magnetic resonance or 2023

optical super-resolution imaging?

Nanoscale Advances 1345 1355
DOl

10.1039/D2NA00815G

Mahana Yutaka Ohki lzuru Walinda Erik Morimoto Daichi Sugase Kenji Shirakawa Masahiro 7

Structural Insights into Methylated DNA Recognition by the Methyl-CpG Binding Domain of MBD6 2022

from Arabidopsis thaliana

ACS Omega 3212 3221
DOl

10.1021/acsomega.1c04917




Fujisaku Takahiro So Frederick Tze Kit Igarashi Ryuji Shirakawa Masahiro

Machine-Learning Optimization of Multiple Measurement Parameters Nonlinearly Affecting the 2021

Signal Quality

ACS Measurement Science Au 20 26
DOl

10.1021/acsmeasuresciau.1c00009

lgarashi Ryuji Sugi Takuma Sotoma Shingo Genjo Takuya Kumiya Yuta Walinda Erik Ueno 142

Hiroshi lkeda Kazuhiro Sumiya Hitoshi Tochio Hidehito Yoshinari Yohsuke Harada Yoshie

Shirakawa Masahiro

Tracking the 3D Rotational Dynamics in Nanoscopic Biological Systems 2020

Journal of the American Chemical Society 7542 7554
DOl

10.1021/jacs.0c01191

Tanaka Yuka Morimoto Daichi Walinda Erik Sugase Kenji Shirakawa Masahiro 529

Quantitative monitoring of ubiquitination/deubiquitination reaction cycles by 180-incorporation 2020

Biochemical and Biophysical Research Communications 418 424
DOl

10.1016/j .bbrc.2020.06.008

Fujisaku Takahiro lgarashi Ryuji Shirakawa Masahiro 8

Nanometre-Scale Visualization of Chemical Parameter Changes by T1-Weighted ODMR Imaging Using a 2020

Fluorescent Nanodiamond

Chemosensors 68 68
DOl

10.3390/chemosensors8030068




Morimoto Daichi Walinda Erik Takashima Shingo Nishizawa Mayu Iwai Kazuhiro Shirakawa 60

Masahiro Sugase Kenji

Structural Dynamic Heterogeneity of Polyubiquitin Subunits Affects Phosphorylation 2021

Susceptibility

Biochemistry 573 583
DOl

10.1021/acs-biochem.0c00619

11

SUMO
44
2021
Mrclclaspin
44
2021
53

2020




SUMO

43

2020

SUMO

38 19

2021

SUMO

45

2022

45

2022




RNA polymerase |

45
2022
55
2022
BiolD
55
2022
SUMO
55

2022




https://sci-tech_ksc.kwansei.ac.jp/~tanaka/achievement.html

(Shirakawa Masahiro)

(00202119)

(14301)




