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Study of Molecular Docking of an HIV-1 Protease Inhibitor——
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Abstract The HIV protease-inhibiting activity of streptolydigin was studied using docking methodology.
To reflect the binding state of streptolydigin and enzyme receptor more exactly, the flexibility of the active
site was taken into consideration. A two-step docking method involving FlexX (for rough docking) and
Flexidock (for precise docking) was used. In rough docking, in order to find out whether there is a structural
water molecule mediating the contacts of the ligands and the protease, two different active site models were
designed. The two-step docking result was obtained for Aha006, a non-peptide HIV-1 protease inhibitor
whose binding mode in the active site is already known. The docking result coincided with actual binding
state of ligand and receptor, indicating that the docking method used was reliable. The binding result of
streptolydigin and active site of HIV-1 protease exhibited that the ligand binds to the active site under the
help of five hydrogen bonds and no water molecule participates in the binding. Streptolydigin molecule oc-
cupies the binding site and covers the active-site triad (Asp25-Thr26-Gly27), thus the biological activity of
the protease is inhibited.
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Figure2 Activesite excluding structural water molecule
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Figure 3 Active site including structural water molecule which
forms hydrogen bonds with [1e50/11e50’ of the flap region
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Figure 4 Hydrogen bonds between Aha006 and active site ac-
cording to the docking result
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Figure 5 Hydrogen bonds in the X-ray crystal structure be-
tween Aha006 and active site
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Figure6 Comparison between the docking result (gray) and the
X-ray crystal structure (black)
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Figure 7 Hydrogen bonds between streptolydigin and active
site
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