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            Abstract
The rates of RNA decay and transcription determine the steady-state levels of all messenger RNA and both can be subject to regulation. Although the details of transcriptional regulation are becoming increasingly understood, the mechanism(s) controlling mRNA decay remain unclear. In yeast, a major pathway of mRNA decay begins with deadenylation followed by decapping and 5â€²â€“3â€² exonuclease digestion. Importantly, it is hypothesized that ribosomes must be removed from mRNA before transcripts are destroyed. Contrary to this prediction, here we show that decay takes place while mRNAs are associated with actively translating ribosomes. The data indicate that dissociation of ribosomes from mRNA is not a prerequisite for decay and we suggest that the 5â€²â€“3â€² polarity of mRNA degradation has evolved to ensure that the last translocating ribosome can complete translation.
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                    Figure 1: 
                        Decapped mRNA is associated with polyribosomes.
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Figure 2: 
                        mRNA decapping is initiated on polyribosomes.
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Figure 3: 
                        mRNA decapping occurs on polyribosomes in wild-type cells.
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        Editorial Summary
mRNAs lost in translation
Once a messenger RNA has done its job, and its genetic information has been turned into a polypeptide by the ribosome, it undergoes a process of degradation. A widely accepted model of that process holds that 'spent' mRNA is first deadenylated at the 3â€²-end, and then the cap at the 5â€²-end is removed, making the polymer susceptible to a 5â€²-to-3â€² exonuclease. Importantly, it was thought that this mRNA was no longer associated with ribosomes, and was present in 'P bodies', zones in the cytoplasm containing high concentrations of RNA processing enzymes. A new study suggests that this view is inaccurate. Instead, decay takes place while mRNAs are still associated with actively translating ribosomes, and sequestration into a ribosome-free state is not a prerequisite for initiation of mRNA decay. Such co-translational degradation can achieve efficient decay while allowing the final translating ribosome to complete its synthesis.
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