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Structural bases for mRNA cleavage on the ribosome by RelE, a bacterial toxin
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The bacteriotoxin RelE is an RNA endonuclease inhibiting protein synthesis
by cleaving mRNA on the ribosome in response to starvation of amino acids. Since RelE does not have
the typical residues of ribonucleases, the reaction mechanism has remained unclear. In this study,
we attempted to elucidate the reaction mechanism by determining the structures of RelE-ribosome-mRNA

complexes in pre- and post-cleavage states. By examining the determined structures and a model
structure in the pre-cleavage state, in which the deoxynucleotide of the cleavage site was replaced
with a ribonucleotide, we proposed a revised mechanism of the previously suggested general acid-base

catalysis mechanism.
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