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Abstract Introduction

Table 1. Activity of antimicrobial agents tested against the
enterococcal collection included in this study.

Table 2. Summary of resistance mechanisms
detected among isolates included in this study.

Table 3. Molecular information obtained from optrA-carrying E.
faecalis clinical isolates included in this study.
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Malaysia [1], Taiwan [1] and Thailand [1]), but other
isolates originated from the USA (2), Ireland (2),
Panama (1) and Ecuador (1). Two optrA-carrying E.
faecalis (Thailand and Panama) also produced Cfr. All
E. faecium had G2576T mutations, while two isolates
each had concomitant presence cfr(B) (USA). optrA-
carrying enterococci (14 E. faecalis) exhibited high
MICs for chloramphenicol, retapamulin and tiamulin.
optrA was mostly plasmid-located and genetic context
varied greatly.

Conclusions: Linezolid resistance mechanisms
differed between E. faecalis and E. faecium. 23S rRNA
alterations remained the main resistance mechanism in
E. faecium, while optrA prevailed in E. faecalis.
Plasmid-born optrA was detected in isolates from
countries other than China and showed a diverse
genetic context.

performed by concurrent testing of CLSI-recommended quality control
reference strains (Staphylococcus aureus ATCC 29213 and Enterococcus
faecalis ATCC 29212). MIC interpretations were based on the CLSI M100-S26
and European Committee on Antimicrobial Susceptibility Testing (EUCAST)
documents, when available.

Screening for linezolid resistance mechanisms. Isolates were screened for
the presence of cfr, cfr(B) and optrA and mutations in the 23S rRNA-, L3 and
L4-encoding genes by PCR and sequencing. Amplicons were sequenced on
both strands and amino acid sequences compared with those from E. faecalis
and E. faecium reference strains.

Characterization of optrA genetic context by next generation sequencing
(NGS). Isolates carrying optrA gene were subjected to NGS. Total genomic
DNA of selected isolates was extracted using the fully-automated Thermo
Scientific™ KingFisher™ Flex Magnetic Particle Processor (Cleveland, OH,
USA). Total genomic DNA was used as input material for library construction.
DNA libraries were prepared using the NexteraXT™ library construction
protocol (lllumina, San Diego, CA, USA) following the manufacturer’s
Instructions and sequenced on a MiSeq Sequencer (JMI Laboratories, North
Liberty, 1A, USA). Assembled genomes were subjected to a proprietary
software (JMI Laboratories, North Liberty, lowa) for screening of optrA and
surrounding regions.

backgrounds (Figure 2).

b.

comparator agents, as available.

Uncomplicated UTI only.

proteins.
b. Represents isolates with the cfr(B) variant.

Figure 1. Schematic distribution of otrA-carrying enterococcal isolates detected during the SENTRY

Antimicrobial Surveillance Program for 2008-2015.
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Figure 2. Schematic representation of optrA genetic context. (a) Common array
of genes found in plasmid context. (b) Most common gene array found in
chromosomal context. Arrows indicate direction of transcription; black arrows in
parenthesis indicate miscellaneous genes with no known functions. These were
variable in number and arrangement in different strains.
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