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Elucidation of dependence of secondary structure on the formation of protein
structure and development of new forcefield incorporating effects of secondary
structure
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The classical molecular dynamics simulation is important for the
understanding of the protein functions. However, the accuracy of the molecular force field used in
the simulation is insufficient. Since hydrogen bonds (H-bonds) in protein backbones are essential to

form their characteristic three-dimensional structures based on their ordered secondary structures,
alpha-helices and beta-sheets, H-bond interaction energies in &alpha;-helices of short alanine
peptides were systematically examined by precise DFT calculations in this project. Our computations
showed that H-bond interaction energies in alpha-helices were always significantly weaker than those
in the minimal H-bond models, in which only H-bond donors and acceptors exist. we found that the
reduced H-bond energy originated from the depolarizations of both the H-bond donor and acceptor
groups, due to the repulsive interactions with the neighboring polar peptide groups in the
alpha-helix backbone.
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