
Future Directions

Now that we have an optimized in vitro assay, we can investigate additional research questions. In the future, we can determine why fewer ribosomes lead to more signal – is it only aggregation? Preliminary results indicate that this is reporter-specific (nLuc vs GFP), so I am not sure what factors are impacting nLuc activity or signal strength (competition with kit factors?). We might be able to determine what is leading to rRNA processing in BugBuster-lysed cells. Having a functional in vitro translation assay will allow us to easily measure translation efficiency of mRNAs with different UTRs, identifying what leader sequences lead to preferential translation by ribosomes with bS21-2. We will also be able to compare translation efficiency of ribosomes with different bS21 homologs. Finally, with this assay, we can measure translation inhibition by antibiotics and test compounds that may inhibit ribosomes. Future experiments might test ribosomes from the same species with different ribosomal protein homologs, ribosomes from different species, or validate potential antibiotics.

· Optimize French press lysis by learning proper technique and using a different valve if necessary
· Clone more plasmids with other UTRs and modifications
· Isolate ribosomes with only one homolog (KB)
· Investigate rRNA processing of ribosomes from FP-lysed cells (send for mass spectrometry analysis)?
· Test translation efficiency of 5’ UTRs with ribosomes from WT cells vs ribosomes from ΔrpsU2 cells
· Further investigate effects of ribosome concentration on translation efficiency
· Isolate ribosomes from cultures grown to different ODs and run on sucrose gradients
· Analyze sucrose gradient from LVS grown in MHB
· Experiment further with full dialysis (ON dialysis into low Mg using cassette followed by ON dialysis into high Mg using cassette) with ribosomes from FP-lysed cells, running final sample on a sucrose gradient to check for a distinct 70S peak and the absence of peak smearing or a 100S peak
· Examine structure of bS21-2 bound ribosomes with Duke University, using ΔrpsU1 ΔrpsU3 LVS
· Analyze sucrose gradient profiles with ribosomes from FP-lysed cells by rerunning fractions after dialyzing to remove sucrose (?) or by sending gradient fractions for RNA-seq or mass spec. to look for rRNA processing or the presence of hibernation factors?
· Optimize run-off step by adequately chilling cultures before and during pelleting
· Keep sucrose gradients adequately chilled to prevent mixing
· Use a different gradient range (10-40%) for better peak separation and to prevent smearing?
· Run RNA gel with fewer samples and larger lanes to better assess rRNA composition and processing of ribosomes from FP-lysed cells
· Perform ribosome purifications with better attention to maintaining an RNase-free environment and work at 4C (Mehta et al., 2012)
· Test leader sequences from mraY, iglA, rpsU2, yqeY, and other genes identified in the proteomics screen as being regulated by bS21-2 (test with WT sequence, ideal SD, two enriched motifs, mraY motif (GACUCU), and other sequence motifs)
· [bookmark: __RefHeading___Toc235935208]Perform site-directed mutagenesis with bS21-2 to ID residues necessary for regulation.
· Lyse LVS cells with French press, then add BugBuster to ½ of lysate. Proceed with ribosome purification, then run on gradients at ~1000 pmol to see if the distinct 100S peak is only present in sample with BugBuster added.
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