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Our recent work on modelling some of the key processes taking place on the ribosome will be presented. This includes simulations of the peptidyl transfer reaction in peptide chain elongation, calculations of the energetics of codon-anticodon recognition and simulations of the translation termination reaction where the nascent peptide chain is released from the last coding tRNA. Some pertinent issues such as: the similarity between the elongation and termination reactions, whether the ribosome is really a ribozyme, the possible differences between the reactions with tRNA and the common puromycin model substrate, as well as the amplification of base pairing energetics by the ribosome, will be discussed. We will attempt to demonstrate that a combination of computational tools including automated docking, molecular dynamics, empirical valence bond and free energy calculations can provide a very powerful way of addressing some major unsolved problems in ribosomal translation. Moreover, it could even be argued that computational approaches are essential in order to make the connection between the complex ribosomal structures and biochemical experiments.
