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“Target identification of HIV-1 inhibitors by using protein-ligand docking™ or thai title
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thesis was done at King Mongkut’s University of Technology Thonburi under

collaboration with Biostatistics and Informatics laboratory, Genome Institute, BIOTEC,

Thatland.
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Abstract

Acquired Immune Deficiency Syndrome (AIDS) is a global pandemic disease caused
by human immunodeficiency virus type 1 (HIV-1). Currently, there is no therapeutic
vaccine or drug that can cure this disease. Antiretroviral drug is the only option used to
limit viral replication in patient’s body, thereby prolonging the development of full
AIDS. To find a new antiretroviral drug, scientists have screcned 42,689 chemical
compounds against HIV-1 in vitro; 1,504 of which exhibited strong inhibitory activity.
However, the inhibitory mechanisms of these inhibitors have not been elucidated. This
study aimed to identify a viral protein target of these inhibitors by using protein-ligand
docking approach. The X-ray crystal structures of seven HIV-1 proteins, i.e. protease,
reverse transcriptase, integrase, gp4l, capsid, nef, and tat were retrieved from the
Protein Data Bank (PDB). The three dimensional structures of the inhibitors were
downloaded from the ligand.info database. Each inhibitor structure (ligand) was then
docked into the active site of each viral protein by using AutoDock 4.2 program. The
binding affinity in terms of calculated inhibitory constant (K;) was calculated for each
protein-ligand pair, and was used as an indicator to identify the target of the inhibitor.
The results showed that 116 ligands were predicted to fit with high aftinity with HIV-1
proteins: 46 ligands (3.06%) fit with CAI binding site of the capsid, 41 ligands (2.73%)
fit with CAP-1 binding site of the capsid, 37 ligands (2.46%) fit with the NRTI binding
site of the reverse transcriptase, 36 ligands (2.39%) fit with gp41, 30 ligands (1.99%) fit
with protease, 17 ligands (1.13%) fit with integrase, 4 ligands (0.27%) fit with the
NNRTI binding site of the reverse transcriptase, and 6 ligands (0.40%) fit with nef
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protein. Among the ligands that fit with the viral proteins, 54 ligands showed
multitarget feature, i.e. the ability of the ligands that could bind with several proteins
with high affinity. Most of the multitarget ligands had high affinity with protease and
capsid since these proteins have large hydrophobic pockets that allow a wide range of
ligands to easily access. The rest of the ligands (1,100 of 1,504) did not bind with
significant affinity with viral proteins. This study suggests a list of potential target of
HIV-1 inhibitors that may be experimentally verified in the laboratory. Further
experiments such as mutagenesis study and ligand optimization may also be done to
improve the potency of these inhibitors. This study also shows the utility of
computational methods that can be applied to quickly identify potential targets of the

inhibitors that the inhibitory mechanisms are unknown.

Keywords: AIDS/ Computational Docking Method/ Target Identification
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