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Detection of the Erythromycin rRNA
Methylase Gene erm(A) in

Enterococcus faecalis�

Erythromycin, a macrolide antibiotic, is used for the treat-
ment of diseases caused by gram-positive bacteria (7). Resis-
tance to macrolides, lincosamides, and streptogramin B in
many isolates is due to so-called erm genes, encoding RNA
methylases (6). Several classes of rRNA methylases in gram-
positive cocci, in Bacillus spp., and in erythromycin-producing
actinomycetes have been identified previously (1, 10). How-
ever, the detection of erm(A) in Enterococcus faecalis has not
been reported to date.

In this study, a total of 296 E. faecalis strains isolated from
animals (n � 147) and humans (n � 149) were screened for the
presence of the erm(A) gene by PCR.

The 147 E. faecalis strains of animal origin were originally
isolated from pig manure and identified in a previous study (3).
The 149 human isolates were provided from hospitals of max-
imal and regional care, as well as from resident microbiological
laboratories in Bavaria, Germany. Species identifications were
verified by API20Strep (bioMérieux). All strains proved to be
resistant to tetracycline (MIC � 4 �g/ml).

All isolates were tested by the broth microdilution method
as prescribed by DIN 58940-81:2002-10 from the Deutsches
Institut für Normung (2) and as described elsewhere (4),
except that 100 �l of the dilution was added to 12 ml of
Mueller-Hinton bouillon (Table 1). E. faecalis DNA was
extracted using the QIAquick PCR purification kit (Qia-
gen). Primers and PCR conditions were chosen according to
the guidelines of Khan et al. (6). The 609-bp products were
stored at 4°C until their analysis on agarose gel. Each PCR
cycle included one positive and one negative control. Reac-
tion products were visualized in UV light after electrophore-
sis through a 1.5% agarose gel (Bio-Rad) containing 0.25 �l
of ethidium bromide (Sigma). To verify the identities of
bands of the expected sizes, the presumably positive PCR
products were sent for sequencing (Sequiserve). Sequence
similarity was evaluated using the NCBI BLAST database
(http://www.ncbi.nlm.nih.gov/). Two isolates of animal ori-
gin and two isolates of human origin showed bands of the
expected molecular sizes upon gel electrophoresis. The
MICs of erythromycin for each of the two isolates from
animals were �8 �g/ml, whereas the MICs for the strains of
human origin were 1 and 4 �g/ml, respectively. The nucle-
otide sequences of the amplicons were 100% identical to a
section of the Staphylococcus aureus transposon Tn554
(X03216), which harbors the erm(A) gene, as stated by Khan

et al. (6). These findings indicate a horizontal gene transfer
of this mobile DNA element to E. faecalis—however, to
prove this thesis, further molecular biological investigations
are required.

Jensen et al. (5) found erm(A) in 16% of 68 staphylococci
but not in the strains of Enterococcus spp. examined (n � 113).
The only published evidence of erm(A) in enterococci was
reported by Portillo et al. (9), who examined 87 isolates. How-
ever, in that study erm(A) was detected in only one E. faecium
strain.

To our knowledge, the present study is the first report dem-
onstrating the presence of the erm(A) gene in E. faecalis. Since
enterococci are third among the bacterial pathogens most fre-
quently associated with nosocomial infections, after staphylo-
cocci and Escherichia coli (8), consequent limited treatment
options are a cause for concern.
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�1 �g/ml
(susceptible)

�1 and �4 �g/ml
(intermediately resistant)

�4 �g/ml
(resistant)

Pig (147) 10 24 113
Human (149) 4 130 15

a Examined concentration range, 0.0625 to 8 �g/ml.
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