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First vanA-carrying E. gallinarum isolated in Brazil

Enterococcus gallinarum carrying the
vanA gene cluster: first report in Brazil
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Abstract

In 2000, Enterococcus faecalis resistant to vancomycin was first
reported at a tertiary hospital in Porto Alegre, southern Brazil. The
resistance spread to other hospitals and surveillance programs were
established by hospital infection committees to prevent the spread of
vancomycin-resistant enterococci. In February 2002, an isolate ini-
tially identified at the genus level as Enterococcus was obtained by
surveillance culture (rectal swab) from a patient admitted to a hospital
for treatment of septic arthritis in the shoulder. The isolate proved to be
resistant to vancomycin by the disc diffusion method and confirmed
by an E-test resulting in a minimal inhibitory concentration of ≥256
µg/ml. This isolate was sent to a reference laboratory (Laboratório
Especial de Bacteriologia e Epidemiologia Molecular, Faculdade de
Ciências Farmacêuticas de Ribeirão Preto, USP) for further study and
proved to be an E. gallinarum by the polymerase chain reaction (PCR)
using specific primers for the species. Due to the phenotype of
unusually high vancomycin resistance, the isolate presumably had the
resistance genes (vanA and vanB) and this was confirmed by PCR,
which indicated the presence of the vanA gene. A 10.8-kb Tn1546-
related transposon was also identified by long-PCR. Interspecies
transfer of the vancomycin-resistance gene from the donor E. gallinarum
was performed in a successful conjugation experiment in vitro, using
E. faecium GE-1 and E. faecalis JH22 as receptors. This is the first
report of the detection of a vanA determinant naturally acquired by E.
gallinarum in Brazil, indicating the importance of characterizing VRE
by both phenotype and genotype methods.
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Enterococci have emerged as increasingly
important nosocomial and community-ac-
quired pathogens. First described in 1988 in
France and England (1,2), glycopeptide-re-
sistant enterococci have been isolated in Bra-
zil since 1996, when the first case of vanco-
mycin-resistant enterococci (VRE) due to a
Enterococcus faecium VanD4 was reported
in Curitiba (Paraná State) (3,4). Further VRE

isolates (E. faecium with the vanA gene)
were reported in São Paulo State (5,6).

Glycopeptide resistance in enterococci is
associated with a variety of phenotypes and
genotypes. VanA and VanB are the two ma-
jor genetically distinct forms of acquired
resistance. The VanA phenotype displays a
high level of resistance to vancomycin and
teicoplanin but the VanB phenotype displays
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a high level of resistance only to vancomy-
cin. However, both have been found prima-
rily in E. faecalis and E. faecium (7). In
contrast, E. gallinarum, E. casseliflavus and
E. flavescens have an intrinsic low-level re-
sistance to vancomycin due to the VanC
phenotype (7). The vanC-1 gene is specific
for E. gallinarum, and vanC-2/3 is specific
for E. casseliflavus and E. flavescens. Nev-
ertheless, a few cases of vanA and vanB
genes acquired by E. gallinarum have been
reported: in Switzerland (8), Australia (9),
Italy (10), Belgium (11), and Taiwan (12).

In 2000, vancomycin-resistant E. faecalis
was first described at a tertiary hospital in
Porto Alegre, southern Brazil. The resis-
tance spread to other hospitals and surveil-
lance programs were established by the hos-
pital infection committees in order to pre-
vent the spreading of VRE. In February 2002,
an isolate initially identified at the genus
level as Enterococcus by a few basic tests
(Gram, bile esculin, catalase, growth on 6.5%
NaCl and L-pyrrolidonyl-ß-naphthylamide,
PYR) was obtained at Hospital de Clínicas
de Porto Alegre by surveillance culture (rec-
tal swab) from a patient admitted to the
hospital due to septic arthritis in the shoul-
der. The isolate proved to be resistant to
vancomycin by the disc diffusion method

carried out according to NCCLS (13) and
this was confirmed by the E-test (AB Biodisk,
Sweden) resulting in a minimal inhibitory
concentration of ≥256 µg/ml.

This isolate was sent to a reference labo-
ratory (Laboratório Especial de Bacteriologia
e Epidemiologia Molecular, Faculdade de
Ciências Farmacêuticas de Ribeirão Preto)
for further study and proved to be an E.
gallinarum (termed ET193) by the polymer-
ase chain reaction (PCR) using specific prim-
ers for the species (11). Due to the pheno-
type of unusually high level of vancomycin
resistance, the isolate was tested for the pres-
ence of specific resistance genes (vanA and
vanB) by PCR, which indicated the presence
of the vanA gene (14,15).

The high level of vancomycin resistance
among enterococcus isolates is often medi-
ated by a self-transferable plasmid that has
acquired the Tn1546-related transposons,
which carry the vanA gene cluster (16). We
demonstrated a Tn1546-related 10.8-kb trans-
poson which was found to be identical to the
Tn1546 prototype in the E. gallinarum ET193
isolate by long-PCR (17).

Interspecies transfer of the vancomycin
resistance determinant from the E. gallinarum
ET193 donor was successfully carried out
by a conjugation experiment in vitro using E.
faecium GE-1 and E. faecalis JH22 as recep-
tors (18). After successful conjugation, sev-
eral transconjugants were obtained by selec-
tion on plates containing 4 µg/ml vancomy-
cin, 200 µg/ml rifampicin, and 100 µg/ml
fusidic acid. Plasmid extraction was per-
formed and a plasmid of about 70 kb was
found in the transconjugants and in the E.
gallinarum ET193 donor isolate. Eventu-
ally, the electrophoretic profile was ana-
lyzed by Southern blot and hybridization
using a digoxigenin-labeled vanA gene probe
in order to locate the presence of the gene.
The gene-specific probe was bound to both
plasmids and chromosomal DNA of the sev-
eral transconjugants and donor E. gallinarum
ET193 (Figure 1).
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Figure 1. Conjugation experiments. A, Plasmid extrac-
tion product in 1% agarose gel; B, Southern blotting
hybridization of vanA probes in a nylon membrane.
Lane 1, E. gallinarum ET193; lane 2, transconjugant of
E. faecium GE-1; lane 3, transconjugant of E. faecalis
JH22. crDNA = chromosomal DNA.
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This is the first case of E. gallinarum
carrying the vanA gene cluster isolated in
Brazil. As the patient was also colonized by
a vanA genotype vancomycin-resistant E.
faecalis, it is reasonable to speculate that this
gene cluster was transferred from E. faecalis
to E. gallinarum in vivo. This was, most
probably, a natural acquisition of a peculiar
high level resistance gene by the E. galli-

narum species and indicates the importance
of characterizing VRE by both phenotype
and genotype methods.
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