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Computational Simulation Study on Proteins Under High Pressure Condition;
A Molecular Dynamics Study on DHFR enzyme

Yasushige Yonezawa '

Abstract

Thermal measurements and experiments have been provided significant insight into the structural
characteristics and thermodynamical properties of proteins, Recently, in addition to the thermal
measurements, studies on proteins under very high pressure conditions are attract much attention to
extract the novel thermodynamic properties. Pressure is a substantial axis of thermodynamical
parameters and should play a significant role in mechanism and structural properties of proteins. In this
report, we have conducted molecular dynamics simulations in terms of DHER, in a variety of pressure
ranges at 1 bar, 1000 bar, and 2000 bar and analyzed the data from the simulations. The results
including RMSD, Radius of Gyration, Distance map, clearly show that pressure does not much impact on
the global averaged static properties of DHFR, However RMSF and Cross Correlation analysis in terms of
the amino-acid residues provides significant impact on thermodynamically important fluctuation
properties for the amino-acid residues, indicating molecular dynamics simulations using high pressure are
useful in thermodynamic studies on proteins.

Key words: protein, molecular dynamics simulation, high pressure
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