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Terada, Tomoki

3,300,000

Recent developments in experimental techniques have revealed that proteins
not only have a unique native structure but also serve their functions through conformational
transitions between multiple structures. In this study, we constructed the chameleon model as a
coarse-grained model to describe protein conformational transitions and to clarify the design
principles of molecular-level interactions that enable conformational transitions, and applied it to

multiple proteins that undergo conformational transitions in various ways. In particular, for
adenylate kinase, the temperature dependence of the conformational transition rate obtained from
free energy landscape calculations well explains the temperature dependence of the enzymatic
reaction rate, confirming that we have successfully constructed a valid model.



NMR

L DER SRR
RTE AT R

2

TA—IT125: ~805FEK —>W0ER~RE
iR BE —>

HBIEETIL+42 0B OB IRE
S>KEMLESURRr—TDEE

(Teradaet al., J. Phys. Chem. B 117, 12864-12877 (2013))



NMR 1

(Teradaet al., J. Phys. Chem. B 117, 12864-12877 (2013))

¢y

CORE 2 2

LID

a5 v p— 1145 - 1190
E 4 1150 1185
= i
L 3s {_”55 1180 ’L
»‘ 3 £l ns H
i | -1e0 "
= 25 ;e 1170 N
N N\ mes | -
E 2 = 1es T
b /
H s E-mn 7 1160 Tﬂ
\ S /
., i o \ .
- 1180 \_ # r\/’/i A 1150 ;
’ N’ 2
] 1185, - 1145
8 s 4 2 0 2 a 6 [] 8 Iy 4 2 o 2 4 6 8
RMSD(open)-RMSD(closed) RMSD(open)-RMSD(closed)



1800
1600
o L]

1400

L]
1200 L} )
1000 ) a T .
(Wolf-Watz et .
a., Nature Structural and Molecular Biology, 11, - A
945-949 (2004)) . i
0 ©
s 200 : ot
0
o 10 20 30 40 50
=ETI[C]
2 360 10
@ = - N
"od 300 ‘ k=
NtrC I 0] . é
c 240 80
S 2104 6 e
o 180 S
e 150 1 4 @©
< 120 o
Z g w
2 o :
30 4
0 0

-4 -3 =2 -1 0 1 2 3 4

RMSDGE#E:E) —RMSD (RiE i) [A]

NtrC

(Mukuta and Miura, Biophys. Physicobiol. 17, 14-24 os
(2020y)

06

10kT

d!

04

02

00

54



®

[ 13 ] Afisaua aaiq
w w - m o - =

oy X
™

2
1
05

(aswd

RMSD(T)

*

XCL1

NtrC

XCL1



4 0 0

Taisel Nagata, Masaki Sasai, Tomoki P. Terada

Free energy landscape analysis of conformational transition of NtrC by chameleon model

59

2021

59

2021

Taisel Nagata, Masaki Sasai, Tomoki P. Terada

Conformational transition of NtrC elucidated by the improvement of dihedral angle potential in chameleon model

2020

Ryota Mori, Masaki Sasai, Tomoki P. Terada

Conformational transition of adenylate kinase studied with the improved chameleon model

57

2019







