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Abstract: The emergence of antibiotic-resistant strains of Staphylococcus aureus has threatened our
antibiotic arsenal. As such, it is crucial new therapeutic strategies are developed for treating S. aureus
infections. One such example is anti-virulence therapeutics that target the mechanisms used by bacteria to
infect the host. Adhesion to the host environment is crucial for colonization and infection. In S. aureus,
this process is mediated by numerous cell wall-anchored (CWA) proteins that are covalently anchored to
the peptidoglycan. This research describes the optimization and validation of a whole-cell ELISA-based
adhesion assay for genetic and chemical screening of S. aureus adhesion to host ligands. This assay
delineated the genetic determinants of S. aureus adhesion to the host ligands fibronectin, keratin, and
fibrinogen. This screen highlighted the major murein hydrolase, autolysin (Atl), for its widespread role in
adhesion. Here, the role of this hydrolytic protein in the surface display of CWA proteins was
characterized, revealing that Atl-mediated daughter cell separation is critical for maintaining optimal
surface levels of S. aureus CWA proteins. As such, disrupting autolysin function reduced the affinity of
S. aureus for host ligands, negatively impacting the early stages of bacterial colonization in a systemic
model of S. aureus infection. A chemical screen was also performed to identify anti-adhesive compounds
that attenuate S. aureus adhesion to keratin, a major component of the anterior nares and the primary
ligand associated with nasal colonization. This screen identified a polyunsaturated branched-chain fatty
acid, Geranylgeranoic acid, exhibiting broad-spectrum anti-adhesive activity against fibronectin, keratin,
fibrinogen, and immunoglobulins. This research highlights the multifaceted role uFAs play in the host-
pathogen interaction while providing a better understanding of the regulation of CWA proteins. Overall,
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this research highlights two new classes of anti-adhesive agents with distinct mechanisms of action. These
compounds are promising candidates to be advanced in future studies as new therapeutics to prevent
and/or treat S. aureus infections.
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