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Allosteric regulation plays a fundamental role in biology. In signalling proteins such as protein 
kinases and G protein-coupled receptors (GPCRs), ligand binding to allosteric sites are able to 
up- or down-regulate the catalytic activity and activate downstream signalling cascades. 
Understanding the molecular mechanisms underlying the observed allosteric effects is of great 
importance for the rational design of novel biologically active allosteric regulators. One major 
challenge and opportunity in computational chemistry is the accurate description of the 
conformational landscape prior to and upon the binding of the allosteric regulator. To this aim we 
have developed, tested and successfully applied various enhanced sampling algorithms (based on 
Metadynamics and/or Hamiltonian replica exchange) together with atomistic simulations. Here 
we show how these methods were successfully used to compute complex conformational 
landscapes associated with kinase and GPCR activation and predict how they change in response 
to ligand binding and post-translational modifications.[1-8] We also show how atomistic 
simulations were used to reveal a previously unknown catalytic activity of glutamine 
synthetase.[9] 
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