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Whole-genomic sequence analysis of Staphylococcus aureus from different sources

CHEN Chi, SHI Ji-chun, WANG Chun-e, LIANG Li, LONG Xin-xing, YE Qiang, XU Ying-hua
(NHC Key Laboratory for Research on Quality and Standardization of Biotech Products s National Institute for Food
and Drug Control ,Beijing 102629,China) =

Objective To understand the characteristics of whole-genomic sequence of Staphylococcus aureus from
different sources,and to explore the molecular typing,drug resistance genotype, virulence and genetic evolution of those
strains.  Methods Solexa high-throughput sequencing technology was used to analyze the whole-genome of 10 hospital-
derived and food-borne representative S. aureus strains. Based on these results, multilocus sequence typing (MLST) and
S. aureus A protein genotyping were determined,and comparative analysis were performed for drug resistance genes and
virulence factors from different strain genomes. A phylogenetic tree was constructed by screening core genes from differ-
ent genomes. Results The results showed that the chromosomal genomes of 10 S. aureus were similar in size,all of
which were approximate 2. 7Mbp, containing 2,486-2,648 genes,and the average length was about 887bp. The drug re-
sistance gene annotation analysis showed that 9 methicillin-sensitive S. aureus (MSSA) carried less drug resistance genes
than that of methicillin-resistant S. aureus (MRSA). Although there were no obvious differences in the number of viru-
lence factors between the genomes of different strains,the virulence factors of different strains were distinct. It was found
that the S. aureus genome from food sources carried 1-4 types of enterotoxin genes. The phylogenetic tree showed that
S. aureus from different sources were located in different phylogenetic branches,and the two ST8-type MSSA and MRSA
have higher evolutionary relationship and belonged to the same phylogeny. Conclusion The whole-genome sequence da-
ta of 10 S. aureus strains from different sources were obtained. It was suggested that food-borne or hospital-derived S.
aureus can adapt to different living environments through different molecular evolution mechanisms to obtain different
drug resistance gene and virulence factors, which formed the specific molecular genetic characteristics of S. aureus
strains. These results will provide a reference for subsequent studies on the molecular epidemiology and pathogenic mech-
anism of S. aureus.
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Table 1 Genomic characteristics of 10 Staphylococcus aureus strains
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Fig.1 Cluster analysis ofnuc genes from 10 S. aureus strains
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Table 2 Summary of resistance genes in 10 S.
aureus genomes
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Fig. 2 Summary of virulence factors in 10 S. aureus genomes
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Fig.3 The phylogenetic tree of core genome from 10 S. aureus strains
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