[bookmark: _GoBack]The major goal of this project is to create a novel platform for metabolic engineering of bacterial cells in fermentations by specifiable and portable control of enzyme levels by controlling multiple messenger RNAs. The principal application is for n-butanol biofuels fermentation, but the platform could be applied in other instances to improve fermentation selectivity by suppressing carbon flux through pathways that generate undesired metabolic side reactions. We are interested in using small regulatory sRNAs as a tool for achieving this tuning. As some of these side reactions generate needed energy for the fermentation strain itself, the capacity to tune down (rather than knock out) these side reactions with sRNAs will improve fermentation selectivity while minimizing deleterious effects to the cell.

The basis of our work is DsrA sRNA, a well-characterized small regulatory RNA of E.coli that governs post-transcriptional expression of two target mRNAs via base pairing interactions between DsrA and its two mRNA targets. Two different small structural domains (stem-loops) of DsrA bind to their two distinct mRNA targets. The ultimate goal is to reprogram DsrA to bind relevant mRNAs in fermentation and tune-down their expression, for example the acetate kinase and phosphotransbutyrylase (ack, ptb) mRNAs utilized in ABE fermentation (acetone, butanol, ethanol) to improve fermentation specificity and yield. There is evidence that the sequences that comprise these DsrA stem-loops can be mutated to target new, non-native sequences if the sRNA structure is conserved to some extent.

One aspect of dual-targeting sRNAs that is not well understood is how an sRNA partitions between two mRNA targets, and whether changes in the level of one mRNA alter the activity of the sRNA at it second target mRNA. To delineate this relationship, a set of rationally designed DsrA stem-loop 1 mutant variants were created that sample a range of predicted binding free energies between DsrA and rpoS mRNA. In silico analyses of sRNA-mRNA pairings were used to inform the sRNA design, and specific sRNA variants were created by molecular cloning into a DNA plasmid vector that affords control of sRNA expression from the classic lac promoter. Quantitative analyses of DsrA-responsive hns and rpoS reporter genes (beta-galactosidase and green/cyan fluorescent protein expression) were used to determine (a) expression of DsrA mutants, (b) efficacy of rpoS-disrupted DsrA mutants at hns, and (c) efficacy of rpoS-disrupted DsrA mutants at rpoS. Initial results suggest that most variants maintain some degree of activity at hns, with some variable activity at rpoS. It is not clear that the activity of the rpoS reporter is directly related to the predicted free energy of DsrA-rpoS dimer formation.
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