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The expression of long proteins with repetitive amino acid sequences 
often presents a challenge in recombinant systems. We report a genetic 
construct that circularizes mRNA in vivo by rearranging the topology of a 
group I self-splicing td intron, thereby enabling “loopable” translation. 
Using a fluorescence-based assay to probe the translational efficiency of 
circularized mRNAs, we identify several conditions (30°C; 20 mM Mg2+) 
that optimize protein expression. Our data suggested that translation of 
circularized mRNAs could be limited primarily by the rate of ribosomal 
initiation; therefore, using a modified error-prone PCR method, we 
generated a library that concentrated mutations into the initiation region 
of circularized mRNA and discovered mutants with markedly higher 
expression levels. Combining our rational improvements with those 
discovered through directed evolution, we report a loopable translator 
that achieves protein expression levels within 1.5-fold of the levels of 
standard vectorial translation. 


