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Protein synthesis lies at the heart of cellular function, and is a major control point in gene expression. During protein synthesis, ribosomes undergo large-scale, co-ordinated movements as they add amino acids to the polypeptide chain. Usually translation adheres to the genetic code, but is subverted by some RNAs and, rarely, nascent peptides, which promote non-canonical decoding (e.g. frame-shifting). Understanding these unusual events provides information on gene expression, and translation itself, as it highlights connections between ribosomal components and how signals are transferred to and from the decoding region and peptidyl-transferase centre (PTC). 

This project will focus on ‘2A peptides’, found in many viruses, that, when translated as part of a single ORF, interact with the ribosomal exit tunnel/PTC to promote translation termination on their final, sense codon, then efficient ‘reinitiation’ generating a separate protein from downstream sequences.  This remarkable activity has let to extensive use of 2A for protein co-expression, from model laboratory systems to clinical trials in gene therapy. Conversely, understanding the 2A reaction may lead to defining routes to inhibiting it and thus antiviral strategies.

Based on the hypothesis that the 2A reaction is driven by significant changes to ribosomal conformation generated by interactions of the 2A peptide with the exit tunnel/PTC, the student will use a combined biochemical and genetic approach to define these changes
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