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Identification of genetic factors responsible for multidrug resistance of
methicillin-resistant Staphylococcus aureus (MRSA)
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Vancomycin-intermediate Staphylococcus aureus (VISA) affects the sensitivity of
not only glycopeptides (vancomycin and teicoplanin) but also daptomycin. To understand the overall
vancomycin resistance mechanism of VISA, we performed whole genome sequencing of 45 VISA strains isolated
by vancomycin selection, and identified mutations using a comparative genome analysis. The results
indicated that mutations in rpoB and rpoC genes, in addition of two-component regulatory systems, led to
changes in the flow of metabolites, and caused increased peptidoglycan production and reduced autolytic
activity. We also found that the functional alteration of the genes in multiple metabolic pathways in
addition to those with regulatory functions can achieve hVISA-to-VISA phenotypic conversion. This
explains the high frequencies of hVISA-to-VISA conversion and the characteristic shape of the population
curves of hetero-VISA strains.
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(a) sVISA, slow VISA; hVISA, hetero-VISA.
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(a) When the MICs and doubling times for the strains carrying the pSR.
plasmids were measured, 10 mg/L chloramphenicol was added to the
BHI agar plates and medium to maintain the plasmids.

(b) The value of MIC was determined at 72h.
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