Translational enhancement by 5’ A/U-rich element in Escherichia coli
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Translation initiation is a rate-limiting step in protein biosynthesis involved in a number of gene expression regulating mechanisms. The Shine-Dalgarno (SD) sequence, start and second codon are widely known as mRNA elements responsible for ribosome binding [1]. Their action is influenced and complemented by various enhancers from which 5’ A/U-rich element is unique in its ability to bind directly with S1 ribosomal protein [2]. 
In the established experimental system based on dual fluorescent proteins CER and RFP [3] we studied the interplay between A/U stimulating effect and influence of the second mRNA codon. We found that A/U-rich sequence inserted upstream of the CER initiation region enhanced translation in all +1 codon arrangements. Positive effect was more pronounced in case of efficient translation initiation regions: for AAA +1 codon addition of A/U enhancer increased translation by a factor of 16, compared to reference system. Although absolute values for less efficient +1 codons, e.g. GAG were smaller, A/U-rich enhancer was still active and decreased GAG diminishing effect 10-fold. This allows to conclude that +1 codon and A/U-rich enhancer don’t stimulate translation co-operatively: strong second codons are enhanced with the same relative efficiency as weak ones.
Another interesting observation was made when short A/U-rich enhancers were incorporated in CER/RFP construct. Addition of 1-3 nucleotides enhanced translation 2 to 4-fold, which contradicts the popular statement, that S1 is able only to recognize sequences 7-11 nucleotides long [4]. Surprisingly insertion of C nucleotides upstream of SD had almost the same positive effect on translation as in case of A/U short sequences.
Further experiments are needed to elucidate if the observed effects can be detected  in vitro. Effect of spacer length between A/U enhancer and SD as well as A/U element consensus pattern are planned to be studied. 
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