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Abstract

In this work, molecular dynamics approach was used to study of thermal
denaturation mechanism of spinach plastocyanin protein and related
molecular dynamics advantages are presented. The only significant

change in C, RMSD and Rg plot was seen at fovK temperature. At this
temperature, less stability for Metay with respect to the other residues
was found. More flexible region was found for residues t--a¢ at all

temperatures. In our simulation, three steady states including native,
intermediate and denatured states and two transition states ensembles

have been found at fovK temperature. Secondary structure analysis have

shown that the structure of first transition state is more similar to the
native state while the second transition state is more like to denatured
state.

Also, molecular dynamics simulations were performed to anaysis
dynamics and structure of water molecules during therma unfolding
process. Some water characters such as diffusion coefficient and radial
distribution function were used to trace water behavior during protein

unfolding. Water diffusion coefficients at & ? around considered protein

were determined in presence of four different temperatures. Radia
distribution function analyses were done around residues with large
solvent accessible surface area at all temperatures. Radia distribution
function analyses demonstrate that some water molecules around
specific residues can participate in unfolding process via disruption of

hydrogen bonds.
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