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Preamble
Computational tools have become increasingly important
in the drug discovery and design processes. Methods
from computational chemistry are used routinely to study
drug-receptor complexes in atomic detail and to
calculate properties of small molecule drug candidates.
Tools from information sciences and statistics are
increasingly essential to help in organizing and
managing the huge chemical and biological activity
databases. All pharmaceutical companies now possess,
and to make optimal use of these databases. Today, the
use of computational chemistry methods permeates all
aspects of the drug discovery process. Some of these
computational methodologies are able to model the
physical details of biochemical systems, such as,
protein-legend molecular recognition and binding affinity.
In this context, a great deal of excitement emerged in
90’s when computational docking methods were first
applied in the virtual screening of new drugs.

The workshop is so designed that the participants
would spend about 50% of time in learning from lectures
covering basic concepts of computational chemistry with
emphasis on drug design and drug discovery. The other
50% of time they will acquire hands-on experience on
useful computational chemistry tools applied to drug
design and drug discovery, through elucidation of some
case studies. A project will be assigned to each
participant to work on problems. The workshop will cover
the knowledge of computational chemistry, structural
biology and molecular modeling, molecular designing
and docking tools. This workshop will cover the hands-
on sessions on various software such as, Chemsketch,
Chemdraw, JDraw, JMol, SPDBV, ArgusLab, AutoDock,
FOLDIT, ROSETTA, Procheck and several other
standalone and Web based tools.

Significance

e One of the frontier and interdisciplinary area which
involves applications of Mathematics, Computer
Science, IT etc. in Biological Sciences.

e Large volume of data has resulted from Biological
Experiments which need to be collected described and
organized in the form of databases/data warehouses for
analysis.

e The huge volume of biological data posses’ new
challenges and opportunities for the development of
computational models, Algorithms, Tools and Software’s
for analysis and discovering new hidden patterns and
relationships in data to predict the dynamics of biological
processes.

e |t creates new opportunities for Biomedical scientists

and Biotechnologists to use IT tools for design of new
biotech products like drugs etc. to meet the new
challenges of food, energy and health due to growth of
population.

Objectives

e To familiarize basic concepts of computational
chemistry/biology for molecular structure and drug
design.

. Hands on Practice in various computational
chemistry/biology software tools.

e To provide practical knowledge of working with live
problems on molecular modeling and drug designing
through project works.

Topics/Contents to be Covered

System biology and its role in Drug Designing

e  Molecule structure representation and visualization

e  Structure databases: PDB, CATH, SCOP, FSSP,
PubChem
Molecule Drawing tools: Chemsketch and JDraw

e  Structure optimization: Molecular mechanics and
dynamics. Force field

e  Computational methods in protein folding study
Protein structure prediction: Homology modeling and
threading

e  Computational methods in Molecular docking: Protein-
protein, drug-protein, DNA-Protein

. Methods in drug designing

e  QSAR study

° Case studies.

Resource Persons From
Institute of Liver and Billiay Science, New Delhi,

Institute of Cancer and Preventive Oncology, Noida,

Center for Interdisciplinary Research in Basic
Science, New Delhi,

Bioinformatics Center, University of Pune,
MANIT, Bhopal and DBT center Barkatullah
University, Bhopal.

Awards

* The participants will be given project to work
upon and the best project will be awarded.

* Course material, lecture slides and other reference
material will be provided on CDs.

(You can visit our website www.svnit.ac.in for details)
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