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Abstract
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The interactions of a designed zinc-finger protein (ZFP) with DNA containing the specific
recognition sequence of the HIV-1 integrase and with a non-specific DNA were studied with molecular
dynamics simulation techniques. Molecular models of the designed ZFP bound to the 2-long terminal
repeat (2LTR) circle junction and to a non-specific sequence were constructed based on an X-ray
crystallographic structure of a designed six finger motif-DNA complex (PDB code 2113). Molecular
dynamics simulations were employed to gain structural insights into DNA recognition patterns of the
designed ZFP. The molecular mechanics/generalized Born surface area (MM/GBSA) approach was
then used to calculate relative binding interactions. The results showed that the binding enthalpies of
the specific and non-specific DNA binding to the designed ZFP differed significantly. The pairwise
decomposition method was further applied to calculate the interactions between each recognition
residue and the 2LTR target. Mutations of E162 at the position +6 of the recognition helix to positively
charged amino acid residues are likely to enhance the binding affinity of the designed ZFP to the
2L TR site. This finding may have significant implications for zinc finger design toward improvement of

its binding affinity
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