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Abstract
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Project Title : Comparing the interaction energy contribution between first and second
generation inhibitor on the binding site of HIV-1 reverse transcriptase based
on quantum chemical calculations
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Project Period : 2 (two) Year From July 01, 2006 to June 01, 2008

Quantum chemical calculations and the ONIOM method have been used to investigate
the interaction of nevirapine and efavirenz with the binding site of HIV-1 RT, in regard to both
the wild type and Tyr181Cys mutant systems. To obtain reliable solution for the complex
geometry of these interactions, the two-layered ONIOM2 (B3LYP/6-31G(d,p):PM3) method was
applied to minimize the complexes. The present results show that the binding interaction
between nevirapine and the Y181C substitution is more electro statically repulsive than the wild
type RT. This results in a decreasing of the stabilization energy of nevirapine and its binding
pocket. The binding energy of HIV-1 RT binding site and efavirenz might not be influenced by
the Y181C mutation, which is not directly interaction between the inhibitor and the binding
pocket. Consequently, those ONIOM2 structures were used for the particular interaction for
each system at the B3LYP and MP2 methods with a 6-31G(d,p) basis set. Research results
indicated that there are more attractive interactions between the inhibitor and the surrounding
residues for the wild type as compared to the Tyr181Cys mutant HIV-1 RT at the MP2
calculation. Comparing the interaction energy between B3LYP and MP2 methods, the calculate
results show that the B3LYP provide more repulsive interactions between the nevirapine
inhibitor and all residues surrounding the binding pocket for the Y181C mutant than is the case
regarding the wild type. These repulsive interactions in the Y181C mutant are the origin of the
reduced stability of nevirapine binding as compared to the wild type. Moreover, the MP2 results
produce more attractive interaction than the B3LYP method. These results clearly show that the
B3LYP method cannot be use in exhibiting the intermolecular interaction between the H-atom

and the aromatic ring of the amino acid in the molecular system.
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