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Genomic characterization of a vancomycin - resistant Enterococcus faecium strain

carrying a special plasmid
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Abstract; Objective To sequence a vancomycin — resistant
Enterococcus faecium and analyze the vanM gene cluster carried on its
plasmid as well as the genes conferring advantage in nutrient utilization.
Method The broth microdilution method was used to perform drug
susceptibility tests on strain 15P371 and its transconjugant J15P371.
Subsequently, whole — genome sequencing was conducted using Nanopore
technology for both strains, followed by analysis of the resistant plasmid
sequences. Bacterial growth experiments were carried out to verify the
advantage in intestinal nutrient utilization. Results Strain 15P371 is a
vancomycin — resistant strain carrying 6 copies of the vanM gene cluster.
Its transconjugant JI5P371 can tolerate a higher concentration of
vancomycin but only harbors 3 copies of the vanM gene cluster. Genes
conferring advantage in intestinal N — acetylgalactosamine utilization are
present on the resistant plasmid. Conclusion In vanM - type
vancomycin — resistant strain, the copy number of resistance genes is

variable during conjugative transfer. The plasmid carrying genes with

EERB AR (1999 - ), 5 L oisd:, advantage in N — acetylgalactosamine utilization confer growth advantage
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to the host bacteria.

N — acetylgalactosamine utilization genes
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Table 2 The optical density (OD) of different strains in two mediums
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Table 1

numbers of different strains

Drug susceptibility results and resistance gene copy

Vancomycin MIC  Teicoplanin MIC  Copy number of the

Strains

(pg - mL™") (pg-mL™")  wvanM gene cluster
15P371 64 (R) 8 (S) 6
J15P371 256 (R) 16 (1) 3
FA2 -2 1(8S) 0.5 (S) 0

MIC ; Minimum inhibitory concentration; S: Susceptible;I; Intermediate; R:

Resistant.

N vanM vanM
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N

vanM . GC Content

p15P371
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pJ15P371
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Figure 1

Circular genome alignment of the resistance plasmid in

the 15P371 donor strain and transconjugant

Growth in LB medium

Growth in LB +0. 1% GalNAc medium

Reach the 12th Reach the 24th
Strains

hour of growth hour of growth

Reach the 12th Reach the 24th
Strains

hour of growth hour of growth

15371 0.12 0.16 15371 0.39 0. 64
J15P371 0.11 0.15 15P371 0.28 0.45
FA2 -2 0.12 0.17 FA2 -2 0.11 0.19
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