
The cellular processes in the human body and all other organisms are very complex and each event is intertwined with 
numerous other processes. There are two ways to study these processes. One can either study the cascade of events as a 
whole to see how they affect the functioning of the cells, or the process can be broken down into its constituting molecules 
and each molecule studied individually in detail. In the second approach, the properties of the molecules studied 
individually are then patched together to give an in-depth account of what happens in the cell. Proteins, the workhorse of 
our body, constitute the major component of these cascades in the cell and are required for all the basic functioning. To 
study these proteins individually requires the second approach. It is quite tedious and requires powerful tools that can 
examine atomic level details. 

Our lab focuses on getting the atomic level view of the proteins that function in the cell cycle. We use cutting-edge research 
tools mainly NMR (Nuclear Magnetic Resonance) spectroscopy to understand the structure of the proteins and their 
motion. Any discrepancies in the cell cycle will lead to the cell losing control of its proliferation and may lead to cancer. 
Hence, understanding how proteins behave at an atomic level not only gives us an insight to what really happens when the 
cell divides, but it also helps totarget these proteins in case something goes wrong. We first illustrate the structure and 
dynamics of the molecule using NMR, and this information obtained is then combinedwith high-end computational 
methods and other biophysical tools to decipher how two or more proteins will interact in the cell. Such information can 
then be used by cancer biologists to put together cell-signaling pathways in cancer or by pharmaceuticals for designing 
targeted drug delivery systems.

Another area that the lab focuses on is the study of protein fibrils. These large molecules are implicated in various 
neurological disorders like Parkinson's disease and Alzheimer's disease. The atomic details of these molecules can only be 
studied using NMR. We are trying to put together structures and interaction patterns of these fibrils to make way for newer 
targets in treating Parkinson's.  
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