AO1 i #t

#® EE (L LIFLI)
[(AERZFELR] ZoNERFNEELTMEEHOER L B

RBREXZREBZMABEZER KR

[E-mail] hayashig@kuchem.kyoto-u.ac.jp

(2 ] 2F2IalL—23aVICEdRFRE - £YYERE

[(¥—T—F] BRRW. AZBEARFZVNVE, E—5 -5/
8. N Ty F QU/MM k. KFEHFEE

HII2NA TV v RagFvIab—variEezlnT, BESTFOESTORLNENE
72 B I LS PE D 45 %1‘&1‘%0)?@&%%@&5&? éﬁ LI GF NI ER M RIS & |
BB BEENYE 2 T 2Ry TR0 FORGHI R L £ 7,

(MEITIL—TF7OT4ETA—)

HRNAT )y F2FLITal— HEEFTRAVLONDER2 VNV E
VAVIZKSBERRICOHE DBEEERD R FRIIFRE

reactant ‘& N - product S’: 2 Theoretically predicted models Absorption spectra of AR3 (exp.)

bacteriorhodopsin (bR)
Q;S g’ Native Mutant _
RPSB 8
L1 b= L1 ,@ \ Met118
. ‘ M118A g
/
o ) @ 3 JPA N i
L2 Z Qsm $141G
v . N 5 7 \ 18\ ¢
g > N » -\ > ZIM~ G1zz pisa G122
10.2 channelrhodopsin (C1C2) X-ray structure of C1C2 (exp.)
s MD(short) d
3 Intact Mutant ifference map mutantmap
& g KEh T
RPSB > : &
- MD(lon, RPSB 1! L 7 4]
46 ong) . 1o o
; % » o 17 ‘ B\ \ i (D) g
reactant TS % kealimol 6 T1oe c = 71986 -q,‘ Y
5 P266 P266 ol =3
L 74 G202
Chemical Step
product

KBELFF—ILEEF NV ER BUNRVEORBRBREELRILETA
LR D BRI EANT TEHEFROIaAL—YavFED
B 5

Positions of mutations in hCRBPII color variants Comparison of absorption maxima

T53 _T51

final

local

g 8

absarption maximum (calculation)
»
3

© &
g 8

400 450 500 550 600 650 700
absorption maximum (experiment)

Exclusion of a water molecule producing a red-shift from M4 to M6

initial

before free energy optimization after free energy optimization

globalv




AO1 Analysis

Shigehiko HAYASHI
[Research Subject] Theoretical Analysis and Rational Design of Catalytic Activity of
Flexible Molecules

Professor

Department of Chemistry, Graduate School of Science
Kyoto University

[E-mail] hayashig@kuchem.kyoto-u.ac.jp

[Speciality]Molecular Science and Biophysics by Computer Simulations

[ Keywords ] Enzymatic Reactions, Photoaceptor Proteins, Motor

Proteins, Hybrid QM/MM Simulations, MD simulations.

We pursue theoretical studies to understand molecular mechanism of catalytic activity of
flexible molecules such as enzymes and supramolecules by means of new techniques of hybrid
molecular simulations. Our aim is to rationally design novel catalytic activities of the flexible
molecules on the basis of physical chemistry.
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Atomistic Design of Color Variants
of Optogenetics Tools

Role of Protein Flexibility in
Enzymatic Catalysis
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Development of a Molecular
Dynamics Simulation Method for
Prediction of Large Conformational
Changes of Protein
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