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Abstract

Drugs play a vital role in human health care. Drug design is the process by which we
develop suggestions for new drugs to treat diseases and disorders. Constant effort is required
to develop new methodologies to make this process time and cost efficient. This thesis focusses
on providing some new solutions towards this end.

The thesis is divided into seven chapters. Chapter | provides a brief overview of the
current state of computer aided drug discovery (CADD). It assesses the merits and limitations
of some of the methodologies currently used in CADD. Emphasis is laid on emerging fields of
study which hold the potential to open avenues for new and better methodologies for drug
design.

Chapter Il elaborates a new methodology for predicting biomolecular targets for organic
molecules called BAITOC. This methodology has the potential to predict targets for known
bioactive compounds as well as their off target binding. This methodology can be helpful to
predict Adverse Drug Reactions (ADR) and toxicity early in drug development cycle. BAITOC
methodology also holds the potential to be used for drug repurposing. The accuracy of the
methodology has been tested on 100 FDA approved drugs. The methodology has been web
enabled and provided free of cost for the scientific community.

Chapter 111 describes a new methodology and web server for multi target drug design.
Multi targeting is an upcoming field of work which utilizes a single drug compound to modulate
activity of more than one biomolecule. The methodology described is capable of selecting
compounds binding to multiple drugs in a time efficient manner. The methodology has been
tested using FDA approved drugs. The server is web enabled and provided free of cost to the
scientific community.

Chapter 1V studies the case of allosteric control of Human Serum Albumin by

Testosterone. This study based on a series of molecular dynamics simulations provides a
i



plausible mechanism of allosteric control. The results of the study have been verified in
collaboration with experimental group using 2D NMR. The study is expected to be helpful in

designing novel drugs capable of harnessing the benefits of allostery.

Chapter V describes a new, first of its kind, free and user friendly Android application
(App.) capable of performing all major steps involved in computational structure based drug
design. The App. has been made freely available on Google play store and the results can be

downloaded to desktops if required using a user friendly web portal.

Chapter VI is an extension of the work done in chapter Il. It aims to develop a new
methodology for elucidating a scaffold for better binding to a defined protein target. The

methodology is under development but shows promising results.

Finally, Chapter VII presents summary and perspectives that have evolved from this
thesis work. It also discusses the merits and limitations of the work presented. Future work

which can be done is also considered.
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