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Free energy analysis on stable structures of amyloid—forming peptide
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I would like to quantitatively evaluate the stable structure of amyloid-forming peptides by
calculating the free energy in simulations. Since proteins can take on multiple conformations, I first
performed steered molecular dynamics simulations using a fragment of DNA, a biomolecule with a
clearer structure, to verify the effectiveness of the method by calculating the work to unwind the
double strand. As a result, I obtained the unexpected result that a chain with only adenine-thymine
base pairs, which has the lowest number of hydrogen bonds between bases, requires the most work.
Since the change in the number of hydrogen bonds is actually the smallest for the adenine-thymine

base chain, it is likely that contributions other than hydrogen bonds are in effect.
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