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Abstract: The O-acetylation of peptidoglycan (PG) in bacteria confers a protective effect from lytic 
enzymes. The mechanism for PG O-acetylation by the two discrete domains of OatA is known in Gram-
positive bacteria, but many questions remain about the pathway in Gram-negative bacteria. The PG O-
acetyltransferase A (PatA) and B (PatB) are known to be necessary and sufficient for Gram-negative PG 
O-acetylation. Like the two domains of OatA, PatA and PatB are predicted to be an integral membrane 
protein and an extracytoplasmic O-acetyltransferase. The purpose of this thesis was to explore the 
mechanism of PatAB-mediated cell wall O-acetylation. To test the hypothesis that PatA and PatB function 
analogously to OatA, the structure and function of PatB from C. jejuni are described. I establish that PatB 
is a peripheral membrane protein and not a soluble periplasmic protein. I found the PatB periplasmic 
SGNH hydrolase superfamily domain represents an active O-acetyltransferase with broad substrate 
specificity. Screening of several artificial and natural candidate acetyl-intermediate species failed to 
support the hypothesis that a natural periplasmic species serves as an acetyl-intermediate in the pathway. 
The alternate hypothesis that PatA directly acetylates PatB in vivo was then tested. Although PatA 
production in E. coli was toxic and prevented its biochemical characterization, acetyl-tyrosine and a 
chemically acetylated, highly conserved PatA peptide served as an acetyl donor to PatB in vitro. Taken 
together, the data in my thesis supports a model whereby PG O-acetylation in bacteria involves a shared 
mechanism despite major genetic, structural, and biochemical differences in the pathway. 
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