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Ribosome profiling (ribo-seq) is a recently developed technique that provides Genome Wide 

Information on Protein Synthesis (GWIPS) in vivo. It is based on the deep sequencing of 

ribosome protected mRNA fragments which allows the ribosome density along all mRNA 

transcripts present in the cell to be quantified. Recent studies have adapted the ribosome 

profiling technique to specifically capture initiating ribosomes [1,2,3]. As well as revealing 

surprisingly widespread initiation at non-AUG codons, ribosome profiling of initiating 

ribosomes allowed the identification of multiple translation initiation sites (TISs) for many 

mRNA transcripts in human and mouse. We have utilised initiating ribosome density data 

from these studies [1,2] to develop a computational model of translation initiation based on 

the process of leaky scanning [4]. The model allows to calculate the probability of initiation 

at a given start codon. Application of our model demonstrated that despite the high frequency 

of non-AUG initiation, the probability of initiation at non-AUG codons is considerably lower 

than at AUG codons. This suggests that initiation at most non-AUG codons contributes to the 

noise of gene expression rather than to the generation of protein products with functions that 

are distinct from AUG initiated products. Our computational model of leaky scanning 

provides a simple and efficient method for evaluating the strength of individual initiation 

codons based on ribosome profiling data.  
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