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Abstract: The aim of the thesis was to study the effect of phosphorylation on the
conformation of peptides and proteins. I focused on three amino acids which are phos-
phorylated the most – serine, threonine and tyrosine. I studied the conformational
changes upon phosphorylation in dipeptides and pentapeptides by the metadynamics
technique. I found out that the phosphorylation of amino acid residues led to the
conformational changes characteristic for each amino acid. Whereas the phosphoryla-
tion of serine increased the preference of right-handed alpha helix conformation, the
phosphorylation of threonine led to the extended structure and the conformation of
tyrosine was not influenced by phosphorylation at all. Using classical molecular dy-
namics, I also studied the conformational changes in longer peptides derived from the
phosphorylation sites of disordered proteins. Moreover, I simulated phosphorylated and
unphosphorylated variants of three proteins with a known structure from the RCSB
PDB database. I compared the calculated results with available experimental and
computational studies.
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