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Integrated understanding of the beta-lactam resistant mechanisms in mutations
responsible for the beta-lactam resistance in oxacillin susceptible MRSA
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Recently oxacillin-susceptible mecA-positive S. aureus (0S-MRSA) have been
increasingly reported worldwide. 0S-MRSA may be prone to generate the highly beta-lactam-resistant
mutants following antibiotic selection due to mecA carriage, ultimately leading to beta-lactam
treatment failure. The research aim is to clarify mechanisms of beta-lactam susceptibility and
beta-lactam resistance acquisition by beta-lactam exposure in 0S-MRSA. Genome analysis of 43 0S-MRSA

revealed a high diversity of genetic background. 100 oxacillin resistant mutants generated by
oxacillin exposure carried a total of 141 mutations in 46 genes and 8 intergenic regions. Among
them, the mutations were most frequently identified in RNA polymerase genes (rpoBC). The mutations
on rpoBC disrupted in vivo RNA synthesis and caused accumulation of ribonucleotide triphosphate and
peptidoglycan precursors. It might affect oxacillin resistance in the mutants.
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