Honors Project Spiel 

Introduction to Project
· Staphylococcus aureus is a Gram-positive pathogenic bacterium, commonly known for causing staph infections and has multiple antibiotic-resistant strains that have emerged in recent decades. This has become a very relevant problem in clinical settings as it is becoming difficult to deal with S. aureus infections.
· Moving on, the Ramsey lab is very interested in the ribosomal protein, bS21, which is encoded by the gene rpsU. The loss of this protein affects gene regulation in other organisms and in S. aureus, loss of bS21 has been linked to reduced sensitivity to vancomycin.
· But vancomycin is an antibiotic that works by disrupting the cell wall, which inhibits the bacteria’s ability to grow and divide. Why would the loss of a ribosomal protein cause resistance to an antibiotic that affects the cell wall and not ribosomes?
· Hypothesis:  Well, loss of bS21 leads to changes in gene regulation in other organisms, and we hypothesize bS21 is involved in the regulation of the cell wall synthesis, which may lead to thicker cell walls, and we know from previous literature that thicker cell walls results in increased resistance to vancomycin.
· To test this hypothesis, we attempted to make S. aureus cells which lack bS21
· To reach this goal, I had to do a couple of things
· Create a plasmid, which is a circular piece of DNA, that would allow for the deletion of the chromosomal copy of rpsU through homologous recombination.
· I then wanted to introduce the plasmid into S. aureus cells, and then screen for cells where homologous recombination had occurred and the gene was deleted
Methods
· To make a plasmid, I effectively copy and pasted a bunch of DNA pieces together; I performed a PCR to make a lot of flanking regions, which are DNA pieces that are around the gene rpsU but not the gene itself, and these pieces will eventually replace the native gene through homologous recombination
· (Point to digest gel) I then digested the ends of these flanking regions (which is basically just cutting), along with a plasmid backbone, and ligated everything together (which is basically gluing everything together).
· I then put this plasmid into E. coli to make a bunch more and then sequenced it to make sure it had everything I wanted, and it did.
· Now how would this plasmid delete the chromosomal copy of rpsU in S. aureus?
· Through the process of allelic replacement, which involves two rounds of homologous recombination.
· (Point to the plasmid allele) The allele on the plasmid, consisting of the two flanking regions, will align with the flanking regions on the chromosome and the plasmid can integrate into the chromosome.
· (Point to the first expected homologous recombination event) If the plasmid aligns and integrates at Flanking region 1, this is the expected result
· After the second homologous recombination event, two results are possible
· 1: (Point and show the plasmid hopping out from FR1 to FR1, leaving the wild-type allele still in place) The plasmid hops out and leaves the wild-type allele, resulting in no deletion of rpsU
· 2: (Point and show the plasmid hopping out from FR2 to FR2, leaving the FR allele) The plasmid hops out and brings the rpsU gene with it, leaving the plasmid allele in the chromosome, and this is the deletion we are looking for

Future Directions/Next Steps
· Unfortunately, I was unable to make it to the first integration event, but I was able to make the plasmid and confirm that it is the one needed for the next step
· The Ramsey lab had not worked with S. aureus like this before, so I was pioneering a new protocol and I am content with the progress I made.
· Some future steps would be to first get the plasmid into S. aureus, then to test for vancomycin resistance, and finally to see whether the cell walls are thicker than normal


