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Biological complexes, structured ensembles of proteins and nucleic acids, perform many vital cellular
functions and dysfunctions of those result in severe diseases. In order to understand diseases and develop
treatments, the functional mechanisms of these biological complexes need to be elucidated. A crucial step
in this process is the characterization of the structure and dynamics of these complexes. Our goal is to
develop computational methods to obtain atomic level description of the functional states of biological
complexes. Such methods will rely on the integration of computational simulations with various
experimental data such as high resolution X-ray crystallography, lower resolution cryo—EM and X-ray
Free Electron Lasers.

The research in the lab is interdisciplinary. We use physics, chemistry, and computational science to
study biological systems. More specifically, to describe the dynamics and energetics of biological
molecules, we use empirical force fields based on the physico—chemical properties of atoms or, to reduce
complexity, we also use coarse—grained models. Then methods such as molecular dynamics
simulations,/normal mode analysis are used to obtain structural models by incorporating experimental data
into the modeling procedure, where numerical optimizations techniques, such as Monte Carlo and gradient

following techniques, need to be implemented in programs.
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