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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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Negative Fragmentation Approach (NFA)

To develop a new force field function and its parameters that depend on the
protein structure, in particular secondary structure, hydrogen bond (H-bond) energies were
calculated for representative secondary structures using a combination of quantum chemical
calculations and the Negative Fragmentation Approach (NFA) and compared with the classical force
field. Our computational results suggest that the destabilization of the H-bond is attributed to the

depolarization caused by the adjacent residue of the helical backbone connecting the H-bond donor
and acceptor. Based on the findings from our computational results, a model was constructed in which
the atomic partial charges of the N-H and C=0 groups of the backbone peptide groups forming H-bonds
are changed by the neighboring peptide groups, respectively, reproducing the H-bond energies of
alpha-helices and 3_10-helices given by the NFA computation. We expect that this modification could
lead to more reliable MD simulations.
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D: depolarization
P: polarization
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