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Abstract

In this study, the molecular dynamics simulation of beta-amyloid peptides, which are responsible for the
formation of amyloid plagues in Alzheimer's disease, was investigated. Four simulation systems were designed,
which included two forms of peptide AB1-40 and its shortened form AB1-36. The aim of this study was to
investigate the effect of the sequence arrangement of phenylalanine 19, isoleucine 31 and leucine 34 on the
stability and dynamics of peptides. In two designed systems, the sequence of phenylalanine 19 was placed on
the opposite side of the sequences of isoleucine 31 and leucine 34, and in the other two systems, phenylalanine
19 was placed on the same side as the sequences of isoleucine 31 and leucine 34. The RMSD values and the
angle between the alpha carbons in the sequences mentioned in the studied systems were calculated. The
HOMA index was obtained as a measure of the flatness of the side chain of phenylalanine 19 from density
functional theory calculations. The results showed that the shortening of the peptide leads to a decrease in
relative stability and an increase in its dynamics. Energy and aromaticity calculations showed that the deviation

from the planar state increases as the length of the peptide shortens and the sequence arrangement changes.

Keywords: Alzheimer's, side chain, aromaticity, amyloid.
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