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ABSTRACT-- The two-layered ONIOM (our Own N-layer Integrated molecular Orbital 

molecular Mechanics) calculations were applied to the interaction of pyrimethamine (Pyr) 

with the Plasmodium vivax dihydrofolate reductase (PvDHFR) binding site. Based on the 

ONIOM approach, the systems of both wild type (WT) and SP21 double mutant type, 

Ser58Arg and Ser117Asn, PvDHFRs are defined as the bound complex of Pyr in its binding 

pocket consisting of surrounding residues with at least one atom interacting with any of Pyr 

inhibitors. A combination of HF/6-31G(d,p):PM3 and B3LYP/6-31G(d,p):PM3 with the 

counterpoise method of Boys-Bernardi approach was performed to complex structures of 

Pyr/WT-PvDHFR and Pyr/SP21-PvDHFR. The analysis of these complex structures allows 

many of the basic features of the interactions with Pyr inhibitor and comparisons in terms of 

inhibitor-enzyme interactions between the WT and SP21 mutant type system were observed. 

The obtained results clearly indicate that SP21 mutation reduces the binding affinity and 

stability of Pyr by 3.80 kcal/mol, which is in well agreement with experimental data (3.40 

kcal/mol). In addition, the particular interaction energy between Pyr and each residue 

surrounding the binding site indicate key main contribution of the binding and this structural 

information can be helpful for the design of potent inhibitor against mutant enzyme.    

 

KEY WORDS -- ONIOM, Interaction energy, Pyrimethamine, Plasmodium vivax 

dihydrofolate reductase 
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