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Abstract

This thesis focuses on identification of potential lead molecules against
Malaria and neurodegenerative diseases providing atomic level computational
insights on the mode of action of these molecules. A few novel potential lead
molecules have been identified against malarial and neurodegenerative disease
targets using computational approach. These designed molecules were further
assayed experimentally and found to be in good conformity with computational
predictions.

The thesis is divided into seven chapters. Chapter 1 discusses the current
status of computer-aided drug design in general and its role in drug discovery
process. A brief overview of the current state of research on malaria and
neurodegenerative diseases has been reported as well.

Chapter 2 is devoted to identifying a plausible mechanism of action
artemisinin, a widely used antimalarial, via exhaustive computational approaches.
This chapter also includes a justification and modeling of the target enzyme and
elucidates atomistic level interaction between ligand and target enzyme. Chapter 3
and Chapter 4 presents identification of some novel hit molecules against
phosphoethanolamine N-methyl transferase enzyme (PfPMT). A de novo drug
design strategy is adopted to target PfPMT. Designed molecules were synthesized
and assayed against malarial cell lines in collaboration. Further PfPMT enzymes
were expressed and purified. Isothermal titration calorimetry assays were carried out
to understand the binding kinetics of ligands and protein. Cell based studies

(schizont maturation inhibition assay) were carried to identify best inhibitors against



malaria. These molecules showed low nanomolar activities against malarial cell
lines.

Chapter 5 focuses on identification of novel molecules against Alzheimer’s
disease. Calcium-calmodulin dependent kinase IV (CAMK4) enzyme was targeted
for the treatment of Alzheimer’s disease. Binding of curcumin and pyrimidine based
derivatives were identified as good binders, and their modes of binding were also
elucidated. Acetyl cholinesterase (ACh) is a widely known target for the structure
based drug designing because of its direct association with Alzheimer’s disease. A
few triazine hybrid molecules were designed using computational approaches.
Experimentally, they were found to be show good activity against Ach in low
nanomolar range.

Chapter 6 discusses a detailed theoretical account that is substantiated with
some new experimental investigations on the molecular origins of the differential
affinities of iminocyclitols with various glycosidases. These newly designed
compounds show interesting selectivity towards the target enzymes. One of the
designed molecules is shown to be a stabilizer of a-galactosidase enzyme indicative
of its chaperon activity. Finally in chapter 7, a summary and some perspectives

emerging from the thesis work are discussed.
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