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ANALYSIS OF THE DRUG RESISTANCE MECHANISM OF STAPHYLOCOCCUS
AUREUS BASED ON WHOLE-GENOME RESEQUENCING TECHNOLOGY

ZHANG Zhi-Xuan', WANG Zi-Yan', WANG Ze', LIU Yan', LIU Song-Yi',
QIAN Peng-Yu?’, YE Huan’, HAN Jiao-Jiao', ZHOU Jun', SU Xiu-Rong'

(1. School of Marine Science, Ningbo University, Ningbo 315211, China; Zhejiang Zhenghegu Biotechnology Co., Ltd, Ningbo 315048,
China)

Abstract Staphylococcus aureus is the main common pathogen in coastal waters, and could seriously threatens the
safety of the contactees. Antibiotic treatment is an important method for the treatment of S. aureus infection; and however,
the occurrence of its drug resistance has been highly concerned. In this paper, a combination of whole-genome
resequencing and KEGG enrichment analysis was combined used to analyze the resistance mechanism of salt-tolerant S.
aureus ZS01 and salt-intolerant S. aureus 502A treated with erythromycin, chloramphenicol, and vancomycin. Results
showed that compared with S. aureus ZS01, S. aureus 502A had showed more mutations after antibiotic treatment, and both
of them had more variation after treated with chloramphenicol. Erythromycin, chloramphenicol and vancomycin treatments
affected mainly the pathogenicity of S. aureus. Erythromycin and chloramphenicol may affect the lipid metabolism of S.
aureus and make caused changes in drug resistance. In addition, there were many mutations of TIGR01741 family proteins
and hypothetical protein genes in the three antibiotic treatments, which are speculated to be related to the drug resistance
and pathogenicity of the strains. Salt-tolerant S. aureus could develop erythromycin resistance through efflux system, and
salt-intolerant strain also could increase their tolerance to vancomycin due to mutations in genes related to cell wall
components. The results of this study can provide basic data for understanding the study of the resistance mechanism of
salt-tolerant and salt-intolerant S. aureus and the effect of antibiotics on the pathogenicity of S. aureus.

Key words Staphylococcus aureus; whole-genome resequencing; KEGG enrichment analysis; drug resistance

mechanism; pathogenicity



