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ABSTRACT: Objective To understand the whole genomic characteristics of standard strains of Enterococcus

faecium from different sources. Methods High-throughput sequencing technology was used to sequence the whole
genome of 6 standard strains of E. faecium isolated from food and clinical patients preserved by China Medical Bacteria
Collection Center, bioinformatics software such as velvet 1.2.03 and glimmer 3.02 were used for gene assembly, gene
prediction and functional annotation, the resistance genes and virulence genes contained in the genomes were analyzed;
the core genome and pan-genome were compared with 6 strains of clinically isolated representative E. faeciums and a
phylogenetic molecular evolutionary tree was constructed. Results The genome size of 6 strains of E. faecium standard
strains was about 2.9 Mbp, and 2669-3085 genes were identified in the genomes of different strains, with an average
G+C content of 38.0%. Annotation analysis showed that each E. faecium contained 21-37 resistance genes, and the drug
resistance genes carried by food-derived strains were significantly less than that of clinical isolates (P=0.009). However,
there was no significant difference in the number of virulence genes between strains from different sources, and there
were 5 to 8 virulence genes, among them, the gene BopD involved in biofilm formation and the bile salt hydrolase gene
bsh existed in all strains. The comparative genomics analysis showed that with the increase of the number of E. faecium
genomes, the number of genes contained in the pan-genome increased, while the core genome tended to be stable. The
phylogenetic tree evolution analysis showed that the 12 strains of E. faecium were divided into 3 evolutionary clades, of
which 5 food-derived strains were all distributed in the same evolutionary clade. Conclusion The whole genome
sequences of 6 strains of E. faecium standard strains were obtained in this study, confirming that the food-derived strains
all carried a certain number of drug resistance genes and virulence genes, suggesting that the safety monitoring of
food-derived strains should be strengthened. These findings can provide data supports for subsequent studies on the

resistance mechanism and pathogenicity of E. faecium.
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Table 1 Information of E. faecium strains used in this study
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Table 2 Genomic characteristics of 6 strains of E. faecium
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Table 3 Resistance genes contained in the genomes of 12 E. faecium strains
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Fig.1 Virulence genes contained in the genomes of 12 E. faecium strains
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Fig.2 Accumulation curve analysis of the pan-genome and
core-genome of 12 strains of E. faecium
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Table 4 Functional categories of core genome and pan-genome
in 12 strains of E. faecium genomes
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Fig.3 Phylogenetic tree of core genome based on 12 strains of E. faecium
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