Computational Interface Physics In Solvation Sciences

The Risselada group (TU Dortmund) conducts research in biophysics and molecular science with a
core focus on computational interface physics, operating within the RESOLV excellence cluster's
interdisciplinary framework. Our work centers on molecular simulation techniques and their
applications to interface phenomena.

Core Research Area: Biological liquid-liquid interfaces

e Lipid membranes
e Protein condensates

Methodological Framework: Multiscale simulations

Our primary focus involves developing enhanced sampling and multiscale molecular simulation
methods to investigate solvation phenomena at liquid-liquid interfaces, including biological lipid
membranes, and liquid-solid interfaces such as metal surfaces and graphene in contact with solvent.

Current Research Direction: Evolutionary optimization

A key aspect of our research is to investigate how small molecules like solutes [1] and biomolecules
like peptides [2] can recognize and selectively bind to fluid interfaces despite their disordered and
dynamic nature. This recognition is based on highly transient interactions (solvation effects). Our
investigation involves the development of Evolutionary Molecular Dynamics (evo-MD) simulations [2]
that integrate evolutionary algorithms with coarse-grained molecular dynamics to gain unique insights
into the mechanism and driving forces of solvation-driven molecular recognition mechanisms by
resolving optima in chemical space.
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