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Removal Mechanism of Nuclear Aggregates - Are nuclear aggregates transported out
of the nucleus by the same mechanism as viruses?
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Cells maintain their cellular functions by removing unnecessary protein
aggregates. We found that the nuclear membrane was greatly deformed and the protein aggregates were
ejected from the nucleus, when protein aggregates were accumulated in the nucleus of C. elegans
neurons. Using proximity-dependent labeling, we comprehensively identified a group of molecules that

interact with nuclear aggregates and found FG repeat proteins that closely resemble the constituent
molecules of the nuclear membrane pore complexes. The liquid-liquid phase separation role of FG
repeat protein is known as a selective barrier for nuclear transport, but its other functions were
not known. The function of FG repeat protein in the removal process of protein aggregates was
clarified by our study.

C. elegans - FG



36

(PolyQ)
1
PolyQ
EEIINIELTORERDDFRIZE
fpaE ERSYI0E \
C. elegans / - AN T
P ‘}/ Y
’ AN RE5Y/0H
/= 1 \ / \
! ~8 Jo77vea it
[ e "2 | ~9
| »
\ o &
v R Y y 7O05FY-4
\\ ? ,’ A-17P5—  "om
\_ N==" =
TurbolD
LC-MS/MS
- © FG
FG -
FG
FG
FG repeat domain
- IFG motif FG motif FG motif FG motif FG motifiEmELIEN.
& & @ - — RERAMBERIFIAN

I
spacer

spacer

spacer

RARZERAI



INTUSIBRL (o PERKL JSTES BIFEANHRTREA
= (D >
ey KRTI/10 ) | 3 ZOMZE--

BRRFLAY DB RINTE, FG-richBRIV B HEETFES Do

FG-

Nup FG UniProtKB/Swiss-Prot

FG 563552
2863 FG FG
FG

FG
100 FG
FG

FG



10 10 0 6

Kuramochi Masahiro Dong Yige Yang Yue Arai Tatsuya Okada Rio Shinkai Yoichi Doi 29
Motomichi Aoyama Kouki Sekiguchi Hiroshi Mio Kazuhiro Tsuda Sakae Sasaki Yuji C.
Dynamic motions of ice-binding proteins in living Caenorhabditis elegans using diffracted X-ray 2022

blinking and tracking

Biochemistry and Biophysics Reports

101224 101224

DOl
10.1016/j .bbrep.2022.101224

Kuramochi Masahiro Zhu Shumiao Takanashi Chiaki Yang Yue Arai Tatsuya Shinkai Yoichi Doi 628

Motomichi Mio Kazuhiro Tsuda Sakae Sasaki Yuji C.

A mutation to a fish ice-binding protein synthesized in transgenic Caenorhabditis elegans 2022

modulates its cold tolerance

Biochemical and Biophysical Research Communications 98 103
DOl

10.1016/j .bbrc.2022.08.073

Akahoshi Yuto Sugai Hiroka Mimura Masahiro Shinkai Yoichi Kurita Ryoji Shiraki Kentaro 24

Tomita Shunsuke

Phase-Separation Propensity of Non-ionic Amino Acids in Peptide-Based Complex Coacervation 2023

Systems

Biomacromolecules 704 713
DOl

10.1021/acs.biomac.2c01148

Ozawa Kazuki Shinkai Yoichi Kako Koichiro Fukamizu Akiyoshi Doi Motomichi 770

The molecular and neural regulation of ultraviolet light phototaxis and its food-associated 2022

learning behavioral plasticity in C. elegans

Neuroscience Letters

136384 136384

DOl
10.1016/j .neulet.2021.136384




Nanaura Hitoki (+11 authors) Shinkai Yoichi (+20 authors) Mori Eiichiro

12

C9orf72-derived arginine-rich poly-dipeptides impede phase modifiers 2021

Nature Communications -
DOl

10.1038/s41467-021-25560-0

Mimura Masahiro Tomita Shunsuke Sugai Hiroka Shinkai Yoichi Ishihara Sayaka Kurita Ryoji 9

Uncharged Components of Single-Stranded DNA Modulate Liquid-Liquid Phase Separation With 2021

Cationic Linker Histone H1

Frontiers in Cell and Developmental Biology -
DOl

10.3389/fcell.2021.710729

Shinkai Yoichi Kuramochi Masahiro Miyafusa Takamitsu 9

New Family Members of FG Repeat Proteins and Their Unexplored Roles During Phase Separation 2021

Frontiers in Cell and Developmental Biology -
DOl

10.3389/fcell.2021.708702

Mimura Masahiro Tomita Shunsuke Shinkai Yoichi Hosokai Takuya Kumeta Hiroyuki Saio 143

Tomohide Shiraki Kentaro Kurita Ryoji

Quadruplex Folding Promotes the Condensation of Linker Histones and DNAs via Liquid-Liquid 2021

Phase Separation

Journal of the American Chemical Society 9849 9857

DOl
10.1021/jacs.1c03447




Wang Xuan Shinkai Yoichi Doi Motomichi 552
Retrogradely transmitted o -synuclein is taken up by the endophilin-independent endocytosis in 2021
the C. elegans neural circuit

Biochemical and Biophysical Research Communications 176 182

DOl
10.1016/j .bbrc.2021.03.029

FG repeat

5 LLPS

2021

96

2023

C9orf72

46

2023




57

2023

605

(Doi Motomichi)

(50344213)

(82626)




