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Actin filament elongation is regulated by a number of proteins. Actin
capping protein (CP) binds to the end of filament and inhibits their elongation, whereas CARMIL
protein binds to CP and can dissociate it from filament. Structural flexibility of CP is expected to

be the key to this dissociation. In this study, using molecular dynamics simulation and elastic
network model, we comprehensively investigated the effect of binding of CARMIL on the flexibility of
CP. As a result, we clarified which part of CARMIL significantly changes the flexibility of CP. We
also clarified the characteristics binding patterns of the parts that change the flexibility.



CP

CARMIL
CARMIL

CP/

CP

CARMIL

Motion Tree

CP
CARMIL

CP

CP CARMIL
CARMIL
CcP

CP CP

X
CP/CARMIL
CARMIL CP CP
CARMIL
CARMIL CP
CP
CARMIL
CARMIL CP
CP
MotionTree
CARMIL CP
CP
CP CARMIL
CcP

V-1 V-1 CP

CARMIL CP/V-1 V-1 CP
CP cP V-1
CP V-1
V-1
Motion Tree

CP CP/CARMIL



CARMIL
Cp
CARMIL
Twinfilin TW-tail
tail
CP
CARMIL CP V-1
1 CARMIL
CP/V-1
CP/V-1
CP V-1
CP

CP

CP

CP/V-1/CARMIL

CP Motion Tree

Motion Tree

Effective Node EN A

Rigid body

=

CPDIEED T N (Co RMSD)

CP

CP

CP/TW-

CP/V-

20

CP  CARMIL

w

V-SSR 5DTh

CARMILIESBO 5D TH {

5
Magnitude

10

100

(A)

200 300 400 500

ESiE! L
V-1
EN A
EN B



Motion Tree

300
CP 20000
100ns 5 15000 |
CcP % 10000 |
5000 |
wEV—7
B 0o—e < ;
0 100 200 300 400 500
B (ns)
200ns
CARMIL
CARMIL CP
A
200ns
200ns CP V-
1 Ccp CARMIL
V-1 CARMIL
CP V-1
400ns
V-1
V-1
CARMIL CP
Tw-tail CP
TW-tail CARMIL o
CARMIL CPh V-1
CP/TW-tail TW-tail CP
CARMIL  CP
CARMIL  TW-tail
CP/TW-tail CP/CARMIL TW-tail
CARMIL CP
Ccp
PDB Protein Data Bank 600 CP/TW-tail
1000 CP/CARMIL
CP/CARMIL
CP/TW-tail
CPh V-1 TW-tail CP
CARMIL  CP CP V-1
CP/TW-tail
Ccp

CP/CARMIL



CARMIL

CP CP-L CP-S
CP-L CP-S
Tw-tail CP-L CP-S
CP/TW-Tail Ccp
CP CARMIL
Koike & Ota 2023
0.5 ,
CP/CARMIL —
GRS Rt o CP/TW-tail -
CP-LRA1>
:~; . %gozs
TVVJ&L‘ <j£? |
0 - -r"‘ .
0.6 0.7 0.8 0.9
coso
CP/TW-tail CARMIL CARMIL  Tw-tail CP
TW-tail CP CARMIL CARMIL  TW-tail CP

coso

CP

coso
Kotke & Ota 2023 (DOI:
10.1002/prot.26560)
© Wiley 2023



Ryotaro Koike, Motonori Ota

Elastic network model reveals distinct flexibilities of capping proteins bound to CARMIL and 2023

twinfilin- tail

Proteins: Structure, Function, and Bioinformatics -
DOl

10.1002/prot.26560

Takeda Shuichi Koike Ryotaro Fujiwara lkuko Narita Akihiro Miyata Makoto Ota Motonori 433

Maeda Yuichiro

Structural Insights into the Regulation of Actin Capping Protein by Twinfilin C-terminal Tail 2021

Journal of Molecular Biology

166891 166891

DOl
10.1016/j . jmb.2021.166891

Shuichi Takeda, Ryotaro Koike, Takayuki Nagae, lkuko Fujiwara, Akihiro Narita, Yuichiro Maeda, 77

Motonori Ota

Crystal structure of human V-1 in the apo form 2021

Acta Crystallogr F Struct Biol Commun 13-21
DOl

10.1107/S52053230X20016829

Koike Ryotaro Amano Mutsuki Kaibuchi Kozo Ota Motonori 29

Protein kinases phosphorylate long disordered regions in intrinsically disordered proteins 2019

Protein Science 564 571

DOl
10.1002/pro.3789




Koike Ryotaro Ota Motonori 16

All Atom Motion Tree detects side chain-related motions and their coupling with domain motion 2019

in proteins

Biophysics and Physicobiology 280 286
DOl

10.2142/biophysico.16.0_280

Kanematsu Yusuke Narita Akihiro Oda Toshiro Koike Ryotaro Ota Motonori Takano Yu 119

Moritsugu Kei Fujiwara lkuko Tanaka Kotaro Komatsu Hideyuki Nagae Takayuki Watanabe

Nobuhisa Iwasa Mitsusada Maeda Yuichiro Takeda Shuichi

Structures and mechanisms of actin ATP hydrolysis 2022

Proceedings of the National Academy of Sciences 2122641119

DOl
10.1073/pnas.2122641119

10 0 2

21

2021

Ryotaro Koike, Motonori Ota

Elastic network model analysis shows distinct flexibilities of capping protein bound to CARMIL or twinfilin

59

2021




Ryotaro Koike, Motonori Ota

Structural flexibility of actin in molecular dynamics simulation

2021

2021

Ryotaro Koike, Motonori Ota

Structural flexibility of actin studied by molecular dynamics simulation

58

2020

Motion Tree

19

2019

19

2019




Ryotaro Koike, Motonori Ota

Full-atom Motion Tree detects side-chain motions and their coupling with domain motions

57

2019

Ryotaro Koike, Motonori Ota

Structural flexibility of actin monomer in molecular dynamics simulation

11th Toyota Riken International Workshop, Actin Workshop

2019

ANBO Hiroto, SAKUMA Koya, KADO Yumiko, SAKAMOTO Shigetaka, HOSODA Kazuo, SHIKAMA Noriko, DAIYASU Hiromi, TAKAGI Daisuke,
YAMAGUCHI Atsuko, HATANAKA Hideki, KOIKE Ryotaro, HIROAKI Hidekazu, FUKUCHI Satoshi, OTA Motonori

IDEAL

2022

2022

Ryotaro Koike

Structural changes of ATPase complexes in the PDB

60

2022




Koike Ryotaro, Ota Motonori

2022

Springer Nature

224

Protein Structural Changes Based on Structural Comparison (Chapter 8 of eBook "Practical Guide
to Life Science Databases" edited by Imad Abugessaisa, Takeya Kasukawa)




