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Abstract: Staphylococcus aureus is a highly adaptive pathobiont capable of colonizing and infecting
many sites within the human body, resulting in different clinical outcomes. An early and important step
in bacterial colonization and infection is adhesion to the host, which is essential for S. aureus pathogenesis.
The research in this thesis explores the role of FmtA in S. aureus host adhesion. The teichoic acid (TA)
D-alanine (D-Ala) esterase, FmtA, was previously found to have an uncharacterized role in S. aureus
adhesion by the Cox Lab. TAs are cell wall polysaccharides decorated with D-Ala moieties that alter the
overall and intrinsic negative charge associated with the TA backbone. FmtA hydrolyses the ester bond
between positively charged D-Ala residues and the TA backbone. Modification of TA charge impacts
overall cell surface charge, influencing many cellular processes. Using cell surface charge and adhesion
assays, the importance of surface charge in S. aureus host adhesion was uncovered. Further investigation
revealed that TA charge also plays a role in the spatial regulation of the cell wall-anchored (CWA)
Staphylococcal protein A (SpA) adhesin. Overall, | propose that S. aureus can dynamically regulate cell
surface charge in response to different environments to enable optimal adhesion, promoting infection and
colonization. The FmtA-associated adhesion phenotype is likely due to two factors: increased
electronegativity and reduced surface display of CWA adhesins.
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