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Microscopic breakthrough in the molecular crowding effects promote
the functions of biomolecules
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WFZER R OMEE (F30) : Molecular crowding condition in the cytoplasm was modeled by
osmolyte TMAO found in the cells of deep-sea fishes. Thermodynamic quantities (partial
molar volume and transfer free energy) of the protein in crowding solution were calculated
by Kirkwood-Buff (KB) theory using the atomic configurations of the solvent species
generated by MD simulation. Furthermore, 3-dimensional distribution and dynamics of
those quantities were revealed with uniquely developed space-time deconvolution
techniques of the KB integrals. These data provided the microscopic picture of the
molecular crowding effect.
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Three—dimensional Imaging of the Protein
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Crowding Condition with TMAO

5% 50 BT FS AR Ah R
K

2012 409 A 22 H~20124-09 A 24 H

FA VNS

©® ELA, PHAST, EMIERE
EAEBMBE BT R LX—DZEM A0S
2 HWERIFFEORE . A RAET A MZ
5010 7Y

T A TBRETOYA

56 Bl TR R RS KT

2012 409 H 18 H~2012 4 09 A 21 H
WK

5.
&

@ EoAa, PHEAAT. EMIER
=TTy K- NTHEMECIHPEAER
MHERBRT XL —0 FHE LB 17
TUT 4 T RE

OB BRI 1 T

%5 15 [RIEGR LR

2012 4E 05 A 24 H~2012 405 H 26 H
&g~ =

® #Eoa, PHISTF, BIERE

R AXAFALT I N—AF FTHEAL7ZH
JERE~DTRIA 7o U BfHEHT
FNX— =T Ty R - NTREMEICL D
REZE [ AT

HAALFEEE 92 BEES

201243 A 27 H

B R

©® #EoA, PHIST, EIERE
EHKENKETTRIL 7 a v OEfr
IKFAREZAL - B ik L EdE 5 —
77y K- NTREGIEIC L 5B

1R RS 2011

201149 A 21 H

FLgH L= R arkr2—

@ #EoA, PHEASF. ERMIERE

High Pressure—Induced Hydration Volume
Change around the Protein:

Kirkwood-Buff Approach combined with
Molecular Dynamics Simulation

% 49 IR SRS

201149 A 17

e SNV NE S

® #Hoa, PHAAF. EMIERE
Molecular Dynamics Picture of Protein
Partial Molar Volume Reduction under High
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