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Abstract

Introduction: Today, due to the development of cancers multidrug resistant, the requirement
to design and synthesize new anticancer compounds become so importent. Anti-tubulin
compounds are one of the most well-known cytotoxic compounds that inhibit cell growth by
acting on af-tubulin heterodimers. The main purpose of this dissertation was to investigate
the molecular docking and quantitative structure-activity (QSAR) relationship of some
colchicine binding site inhibitors (CBSIs) as anti-tubulin agents.

Methods: In this section, a collection of compounds with tubulin inhibitory effect was
selected and screened by connecting to the colchicine site by examining reliable sources.
Anti-tubulin activity, as 1Cso values, was used for QSAR modeling studies. Then, using
MarvinSketch 16.8.15.0 software, the two-dimensional structures of the ligands were drawn
and the structure of each ligand was optimized by optimization methods including molecular
mechanics (MM +) and semi-emprical quantum-based method (AM1) using Hyperchem
software. Dragon and PaDEL-Descriptor software were used to calculate the descriptors. To
obtain the necessary descriptors for modeling, the data were first divided into two categories
including training and test. Due to the multiplicity of descriptors, those descriptors that had a
suitable correlation were selected. To generate QSAR equations, was firstly used simple
multiple linear regression with stepwise variable selection (MLR) and to build the final
model, MLR (linear method) and LS-SVM (non-linear method) was then applied. For
flexible ligand docking studies, the AutoDock4.2 software package was used by the
Lamarkin Genetic Algorithm (LGA). Target proteins and ligands were prepared according to
the instructions of AutoDockTools 1.5.6 software. The best protein-ligand complex (lowest
binding energy) was reported.

Results: RMSE for LS-SVM model for training and test sets were 0.301 and 0.323,
respectively, and the calculated value of Q2 was equal to 0.7614, which showed the
reliability of the obtained LS-SVM model. RMSE values for MLR model for training and test
sets were 0.712 and 0.324, respectively. The docking simulation results showed that
compound 39 with binding energy of -11.05 kcal/mol showed the best energy.

Conclusion: In general, in this project, molecular docking and structure-based QSAR method
were performed to discover the structural features, orientations and deformation of some
tubulin polymerization inhibitors. A model based on QSAR structure was constructed using
MLR and LS-SVM. The results showed that the performance of LS-SVM model was better
than MLR model. The selected descriptors showed that the size, degree of branching,



aromaticity and the presence of heterocyclic rings with the basic property, especially
imidazole ring, affect the inhibitory activity of these inhibitors.

Keywords: Molecular Docking, QSAR, Colchicine Binding Site Inhibitor,
Anti-Tubulin.
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