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Screening of pathogenic molecular markers of Staphylococcus aureus in children
based on whole genome sequencing technology

CHEN Jian-Yu, WANG Xu-Lin, LI Wen-Yu, CHEN Min-Qi, ZHOU Jun-Li, YAO Zhen-Jiang, FU Jin-Jian, YE Xiao-Hua.
School of Public Health, Guangdong Pharmaceutical University, Guangzhou 510310, China (Ye X-H, Email:
smalltomato@163.com)

Abstract: Objective To explore the molecular characteristics of Staphylococcus aureus (S. aureus) in children,
and to compare the molecular characteristics of different types of strains (infection and colonization strains) so as to
reveal pathogenic molecular markers of S. aureus. Methods A cross-sectional study design was used to conduct
nasopharyngeal swab sampling from healthy children in the community and clinical samples from infected children in
the hospital. Whole genome sequencing was used to detect antibiotic resistance genes and virulence genes. A random
forest method to used to screen pathogenic markers. Results A total of 512 S. aureus strains were detected, including
272 infection strains and 240 colonization strains. For virulence genes, the carrying rates of enterotoxin genes (seb and
sep), extracellular enzyme coding genes (spl4, splB, sp/E and edinC), leukocytotoxin genes (/ukD, lukE, lukF-PV and
lukS-PV) and epidermal exfoliating genes (eta and ezb) in infection strains were higher than those in colonization strains.
But the carrying rates of enterotoxin genes (sec, sec3, seg, seh, sei, sel, sem, sen, seo and seu) were lower in infection
strains than in colonization strains (P<0.05). For antibiotic resistance genes, the carrying rates of /nud, InuG, aadD, tetK
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and dfrG were significantly higher in infection strains than in colonization strains (P<0.05). The accuracy of cross-

validation of the random forest model for screening pathogenic markers of S. aureus before and after screening was 69%

and 68%, respectively, and the area under the curve was 0.75 and 0.70, respectively. The random forest model finally

screened out 16 pathogenic markers (sem, etb, splE, sep, ser, mecA, InuA, sea, blaZ, cat(pC233), blaTEm-14, aph(3')-111,

ermB, ermA, ant(9)-Ia and ant(6)-1a). The top five variables in the variable importance ranking were sem (OR=0.40), etb
(OR=3.95), splE (OR=1.68), sep (OR=3.97), and ser (OR=1.68). Conclusions The random forest model can screen out
pathogenic markers of S. aureus and exhibits a superior predictive performance, providing genetic evidence for tracing

highly pathogenic S. aureus and conducting precise targeted interventions.
[Chinese Journal of Contemporary Pediatrics, 2023, 25(11): 1161-1169]
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scn 233(97.1) 264(97.1) <0.01 0.987 0.99(0.35~2.78)
4 Mg G ]
aur 237(98.8) 268(98.5) - 1.000* 0.84(0.19~3.83)
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