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Abstract

Introduction: The blocking of the enzymatic activity of dihydrofolate reductase
(DHFR) is a key element in the treatment of many diseases, including cancer, bacterial
and protozoal infections, and also opportunistic infections associated with AIDS
(Pneumocystis carinii pneumonia, PCP). The main objective of the present thesis was
the design of inhibitors of the DHFR enzyme using AutoDock molecular docking
software.

Methods: The designed 3,6-disubstituted\,v,¢-triazolo[3,4-b]-\ r.¢-thiadiazoles  were

drawn by MarvinSketch 16.8.15.0 and their geometries were optimized by HyperChem
softwares. The crystalline structures of enzymes with the PDB code of 1PD8, 1IKMV,

yooo, <000, yDaO, 000 vOOO 0000 0000 00 0000000 000 000000000 00 00000000

binding and calculation of binding energy of the selected compounds to DHFR. For the
ligand-flexible docking studies, AutoDock4.2 software package was used by
Lamarckian Genetic Algorithm (LGA). The target-proteins and the ligands were
prepared based on the tutorial of AutoDockTools 1.5.6. The best protein-ligand
complexes (lowest binding energy) were reported.

Results: The results of docking simulation exhibited that the compounds 6 (R=R'=3,4-
dimethoxy), 2 (R=3,4,5-trimethoxy; R'=3,4-dimethoxy), 1:¢ (0=¢-00000000 0O'=3,4-

dimethoxy), 2 (R=3,4;5-trimethoxy; R'=3,4-dimethoxy), 9 (R=3-methoxy; R'=3,4,5-
trimethoxy), and 7<(R=3,4-dimethoxy; R'=3-methoxy) displayed the following binding

energies -4.4A,/=\+A, 474, -AgY\, -\.4v, 000 -4.¢0 DOOO0O/000, respectively by

interacted-insactive site of 1PD8, 1IKMV, 3QGT, 4DFR, 2W9S, and 3QLS as DHFR
enzyme, respectively.
Conclusion: To sum up, by evaluation of the results of molecular docking of 3,6-

disubstituted \,v,¢-00000000(v,¢-0]-\,*,¢-00000000000 00000000000 OO0 0000000000000

reductase inhibitors, it can be pointed out that the existence of a heterocycle system with
a nitrogen atom and methoxy substitutions as hydrogen bond donors or hydrogen bond
acceptors play the key role for the interaction of these compounds with target enzymes.

Due to the inhibitory effects of these compounds, it could be expected to show suitable
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anticancer, antimalarial, anticandidal (antifungal), and antibacterial (against gram-
positive strains) effects in biological studies.
Keywords: Dihydrofolate Reductase Inhibitors, Docking, Antibacterial, Antifungal,

Antimalaria, Anticancer Activity.
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