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In this seminar I will give an overview of current state-of-the-art molecular dynamics simulations aimed at understanding cellular processes in atomic or near atomic detail.  Examples include the formation of transmembrane toroidal pores by antimicrobial peptides [1], the gating of mechanosensitive channels in response to osmotic shock [2], and the membrane mismatch induced self-assembly of G protein-coupled receptors [3]. 
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Self-assembly of rhodopsins [3] in a DOPC bilayer, modeled with coarse grained molecular dynamics [4], viewed from the top. On a multi-microsecond timescale, string-like rhodopsin oligomers are observed to form due to a subtle interplay of lipid mediated hydrophobic matching and direct protein-protein interactions.
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