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Research profile 
 
I have extensive experience in diverse computational techniques (classical Molecular Dynamics 
simulation, enhanced sampling methods, docking, etc.), and I leverage these skills to elucidate protein 
dynamics, accelerate drug discovery, and understand protein-ligand interactions. I am also highly 
proficient in advanced MD simulation methods like concentrated ligand docking (ColDock), 
supervised molecular dynamics (SuMD), and computational electrophysiology (CompEL) simulation. 
I also employ AI based molecular docking tools (e.g. GNINA, DiffDock) for large scale Virtual 
screening purposes. Complementing these efforts, I routinely develop Python codes to analyze and 
extract insights from MD simulation trajectories.  
 
 I have worked on the following projects: 
    • AI-Driven Large-Scale Virtual screening of small Molecules targeting β-Cardiac Myosin for the 
therapeutic management of Hypertrophic Cardiomyopathy (HCM). 
    • Investigation on the ion permeation process through Dengue virus M channel protein using a   
combination of   Computational electrophysiology (CompEL) and SuMD simulations. 
    • Markov state modeling (MSM) of the conformational changes in the Dengue virus envelope 
protein. 
    • Modeling the possible Oligomeric form of the HIV-1 Vpr inside POPC lipid bilayer. 
    • Modeling the assembly process of the Dengue virus Membrane-Capsid-RNA complex. 
    • De novo generation of new drug like candidates and repurposing existing drugs to target viral 
proteins. 
    • Computer aided design of peptide based vaccine against Nipah virus and mammarenavirus. 
    • Computer aided design of nanobodies against Dengue virus Capsid protein.  
    • Mechanistic investigation of SpCas9 tolerance to PAM-distal mismatches using both experimental 
and computational approaches. 
 
 
 

Computational skills  

 
Molecular dynamics (MD) Simulation methods: Classical MD| Enhanced sampling methods 
(Metadynamics, Gaussian accelerated MD, Umbrella sampling, Steered MD)|Coarse-Grained (CG) 
MD simulation (MARTINI, CABS, UNRES)|multiple walker supervised MD (mwSuMD) 
simulation|Computational electrophysiology (CompEL) simulation|Concentrated ligand docking 
(ColDock) simulation|Random Acceleration Molecular Dynamics (RAMD) 

Molecular dynamics Simulation packages: GROMACS|ACEMD |Desmond | AMBER 

Visualization softwares: BIOVIA Discovery Studio|VMD|PyMol|Chimera 

Molecular Docking programs: Any open-source program (Autodock|Autodock 
VINA|LeDock|AutoGrow4), AI-based docking program (GNINA, DiffDock, SurfDock) 

Programming Language: Python  

Language proficiency: English, Hindi, Bengali  
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