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Molecular Dynamics Simulation Study on the Unfolding Processes
in Trp-cage protein under high-Pressure and high-Temperature

Yasushige Yonezawa *

Proteins spontaneously fold in living system, obeying thermodynamics principle. However, at present, it
is not possible to provide the three-dimensional structure from the corresponding amino-acid sequence by
only using theory and computation. Proteins are very complex matter in the world, involving huge degree
of freedom. We have tackled the folding problem with respect to well-studied 20 residues mini-protein
Trp-cage. We conducted three different long 0.5 us molecular dynamics simulations, 1) 310 K and 1 atm,
2) 350 K and 1 atm, 3) 310 K and 2000 atm together with explicit water environment. As a result, it was
observed that high-temperature increases the fluctuation of the system, in particular, the secondary
structure, the accessible surface area and the radius of gyration of Trp-cage protein. In contrast, high-
pressure decreases the fluctuation significantly. These observation suggests that the secondary structure
and hydrophobic core are fluctuating cooperatively. The results are useful for further study toward the

general folding process of proteins.
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