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ABSTRACT

Molecular docking, molecular dynamics simulations and free energy
calculation have been performed to study how the scFv against HIV-1 epitope at the
C-terminal on p17 (scFv anti-p17) binds with wild type p17 and its natural mutants
and by comparing the calculation with the experimental values from the peptide based
enzyme-linked immunosorbent assay (ELISA). Decomposition of the binding energy
into ligand-residue pair interactions shows that important residues such as ASP31,
ASN35, TRP50, MET100, LYS101, SER103, TYR104, SER162, ASN169, LEU18S5,
LYS188, ASP190, TRP224, GLN225, HIS228 and LEU229 have favorable binding
interactions with five peptides (p17.1, p17.3, p17.7, p17.8, p17.9). The computational
alanine scanning has been investigated to determine a specific side chain group of a

specific residue in CDRs of scFv anti-p17 plays an important role in bioactivity. And



Vi

with combination of pairwise decomposition and alanine scanning calculation, the
point mutation has been initially selected at the position MET100. Wild-type scFv-p17
was mutated methionine at position 100 to glutamic acid, asparagine, glycine,
threonine, lysine, tyrosine, phenylalanine, tryptophan, and valine, respectively. The
complex of mutant form (M100G) of scFv-pl7 - peptides has the interaction energy
more than complex of wild type scFv anti-pl7 - peptides. The comparing of ELISA
results with molecular docking (CDOCKER) and MM-PBSA between two mutants
scFv-p17 (M100G and M100R) and five peptides suggested that the experimental
values of M100G have correlation with the calculation results. The insights gained

from this study can be helpful in designing more potent antibodies in treating HIV-1.
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