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RESEARCH DESCRIPTION
The blueprint of life for each organism is resident in its genome. Nucleic acid metabolizing enzymes play critical
roles in ensuring proper information transfer from the genome for synthesis of effector molecules. Members of this
broad group of enzymes are also instrumental in the maintenance of the genome. Perturbation in the function of
these enzymes due to mutations or inhibitors has an adverse effect on the survival of the organism. A chemical and
topological description of enzymes in their functional state - in the form of three-dimensional structures- has
always provided important insights into the mechanism of their action and the molecular basis of related diseases.
In my laboratory we are using this approach to study three processes involving the action of nucleic acid
metabolizing enzymes on the genome. These processes are (a) DNA Mismatch repair (b) DNA damage tolerance and
(c) Japanese Encephalitis Virus Replication. Using X-ray crystallography as the primary tool in conjunction with
relevant biochemical methods and allied biophysical techniques, we aim to provide structural insight into the
mechanism of action of enzymes/enzyme complexes that are critical in each of these processes. Through ongoing
and new collaborative efforts, we aim to shed more light on the relation between biochemical and structural
properties of these enzymes and their observed and predicted roles in physiology. Also, generally, for all cellular
processes to function optimally, the integrity of the genome has to be maintained. However, it has been seen that
creation and retention of error in DNA allows for the evolution of the genome in order to relieve selection pressure
imposed by an adverse environment. These two conflicting requirements have led to the presence of molecules and
molecular mechanisms that either prevent (e.g. DNA mismatch repair) or facilitate (e.g. error-prone DNA
Polymerases) the appearance of mutations. I aim to unearth the chemical and structural strategies employed by
such molecules/molecular assemblies to understand how these molecular throttles modulate the rate of evolution.
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