
    

Abstract 

Staphylococcus aureus is the most common etiological agent responsible for bovine mastitis causing considerable economic 
damage to the dairy industry. Since medically important antibiotics are being phased out of use in Canadian agriculture, early 
diagnostics and novel prophylactic/therapeutic strategies need to be developed to prevent bovine mastitis. In this study, we 
hypothesis that the bovine udder microbiome hosts symbiotic bacteria and some interactions between such symbiotic 
bacteria and S. aureus can be exploited to develop mastitis prophylactics/therapeutics. We investigated S. aureus at the 
species, intra-/inter-species, and bacterial community level in the context of bovine clinical mastitis (CM). First, we performed 
comparative genomic study on S. aureus genomes isolated from humans and dairy cows. We specifically investigated 
restriction-modification (R-M) genes. R-M system in S. aureus were lineage-specific and the distribution of clonal complex 
exclusive genes were correlated with the presence of R-M systems in S. aureus. Secondly, to screen bovine commensal bacteria 
with antagonistic activity against S. aureus, we developed a more effective and efficient screening strategy than traditional 
methods by engineering two plasmids (pQS series) to carry reporter genes controlled by a quorum-sensing (QS) promoter of 
S. aureus. The high stability of pQS series allows co-culturing of S. aureus with other bacteria while monitoring S. aureus 
growth and QS simultaneously. Lastly, this study characterized changes in the microbial community present in raw milk before, 
during, and after S. aureus CM in healthy and sick quarters. The microbiota of healthy quarters was distinguishable from 
quarters with mastitic quarters before infection but recovered after the mastitis. Interestingly, some of bacterial species were 
highly abundant in milk from quarters with low inflammation, suggesting their potential roles in a microbial barrier against 
mastitis pathogens. The knowledge generated in this study aid in maintaining the sustainability of the dairy industry.  
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