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Both of feline immunodeficiency virus (FIV) and human immunodeficiency virus type 1
(HIV-1) belong to the lentivirus family, and their proteases (PRs) share only 23% amino acid
sequence identity, while their 3D structures are very similar). We clarified the differences in
the properties of these sterically similar PRs in terms of their interactions with a common
ligand, Lopinavir (LPV), one of the HIV-1 PR inhibitors. The complexes of each PR and LPV
were equilibrated by molecular dynamics simulations. Using the obtained equilibrium
structures, we carried out single point calculations by fragment molecular orbital to perform
pair interaction energy decomposition analysis (PIEDA) between each amino acid residue
and ligand. Both PRs are homodimers, and one of the two aspartates in the active site is
protonated. Results from PIEDA showed that two amino acids, G49 and 150 in the monomer
with the protonated aspartate, in HIV-1 PR, interacted strongly with the ligand whereas three
amino acids, 157, G58, and V59, interacted strongly in FIV PR. These amino acids are
located in the loop moiety of the flap region and the loop of FIV PR is longer than that of
HIV-1 PR, which makes the amino acids in the FIV PR more accessible to the ligand.
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