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ABSTRACT Enterococcus faecium is a leading cause of health care-associated infec-
tions, with specific lineages circulating in hospital settings worldwide. Here, we re-
port the draft genome sequence of the multidrug-resistant and biofilm-producing E.
faecium UEL170, sequence type 412 (ST412), isolated from an inpatient with a uri-
nary tract infection. This strain is a member of clonal complex 17 (CC17), a globally
hospital-associated clone.

nterococcus faecium can be found as a harmless colonizer of the gastrointestinal

tract of humans and animals. However, as an opportunistic pathogen, this bacte-
rium is an important causative agent of health care-associated infections (HAI) world-
wide (1-3). This scenario may be associated with E. faecium’s remarkable capacity to
acquire resistance to many antimicrobials and the extraordinary plasticity of its ge-
nome, which contributes to bacterial adaptation in different environments (4, 5).
Molecular epidemiological studies revealed the existence of specific genogroups, in-
cluding a hospital-associated E. faecium subpopulation, collectively known as clonal
complex 17 (CC17) (6, 7). This clonal complex has been widely detected in hospital
settings around the world (7, 8), including in Brazil (2, 9-11). In particular, the
multidrug-resistant E. faecium sequence type 412 (ST412) that belongs to CC17 has
been disseminated in various Brazilian hospitals (9-11).

University Hospital of Londrina (UHL) is a teaching hospital and a major referral
center in the north of Parand, Brazil, for the Sistema Unico de Saude, a government
public health system. In this institution, vancomycin-resistant enterococci (VRE) that
were detected in surveillance rectal swab cultures from patients housed in intensive
care units were first reported in 2002; the first outbreak of VRE (predominantly E.
faecium [VREfm]) occurred in 2005 (12), and it remains among the leading Gram-
positive bacteria isolated from HAI (13). Here, we describe the draft genome of the
VREfm UEL170 strain, which was isolated from an inpatient with a urinary tract infection
in 2007. This strain is phenotypically resistant to ampicillin, ciprofloxacin, erythromycin,
streptomycin, tetracycline, teicoplanin, and vancomycin (1); it is a strong biofilm-
producing bacterium on abiotic surfaces (1), and it belongs to ST412 (14).

For DNA isolation, 5 CFU was inoculated into brain heart infusion (BHI) broth
(HiMedia, Brazil), and the culture was incubated for 24 h at 37°C. The cells were
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harvested by centrifugation (2,600 X g for 10 min at 10°C) and washed twice with 0.15
phosphate-saline buffer at pH 7.2. Genomic DNA was extracted using the DNeasy blood
and tissue kit (Qiagen, Germany) according to the manufacturer’s standard protocols
and processed on a MiSeq platform using a MiSeq reagent v3 kit (600 cycles; lllumina,
Brazil) at Embrapa Soja in Londrina, Brazil. Shotgun sequencing with the paired-end
sequence strategy allowed a genome coverage of approximately 550-fold, which
resulted in a total of 6,422,034 reads (300 bp each). The genome was assembled by the
de novo strategy using the A5-miseq assembly pipeline. The data were filtered and
trimmed to a Phred score of >20 using the quality assessment tool for genome
assemblies (QUAST [http://quast.sf.net]) according to the default software recommen-
dations (15), generating 227 contigs. The genome was annotated with Rapid Annota-
tion using System Technology (RAST) v2.0 (http://rast.nmpdr.org) using FIGfams tech-
nology release 70 according to the default software recommendations (16). Assembly
of the genome generated a total size of 3,040,378 bp and a mean GC content of 38%
with Nsq and L, values of 37,880 bp and 24 bp, respectively. The following acquired
antimicrobial resistance and virulence genes were identified by ResFinder v3.0 (17)
and VirulenceFinder (18), respectively (http://cge.cbs.dtu.dk/services): aph(3')-lll and
ant(6)-la (aminoglycoside resistance), erm(B) (macrolide resistance), msr(C) (macrolide,
lincosamide, and streptogramin B resistance), vanA (glycopeptide resistance), acm
(collagen-binding adhesin of microbial surface components recognizing adhesive ma-
trix molecule [MSCRAMM] family), efaAfm (endocarditis-specific antigen A adhesin), and
espfm (enterococcal surface protein). The availability of this genome sequence may
help in exploring new targets for antimicrobial agents, including those exhibiting
antibiofilm activity against VREfm.

Data availability. A data file containing the raw reads was uploaded to the NCBI

Sequence Read Archive (accession number SRR8362446). The whole-genome shot-
gun sequence of VREfm UEL170 was deposited at DDBJ/ENA/GenBank under the
accession number RBBX00000000 (BioProject number PRINA493784, BioSample num-
ber SAMN10142019). The version described here is the first version.

ACKNOWLEDGMENTS
E.R.T. received a research fellowship from Programa Nacional de Pés-Doutorado of
Coordenacédo de Aperfeicoamento de Pessoal de Nivel Superior, Brazil (PNPD-CAPES).
I.R.T.T. received a student scholarship from Conselho Nacional de Desenvolvimento
Cientifico e Tecnoldgico (CNPg). M.H. and S.F.Y.-O. received research fellowships from
CNPq. This study was financed in part by the CAPES-Finance Code 001.

REFERENCES

1.

Ruzon Fl, de Paula SB, Kanoshiki RL, Pereira-Santos J, Kerbauy G, Ko-
bayashi RK, Yamauchi LM, Perugini MR, Yamada-Ogatta SF. 2010. Viru-
lence determinants in vancomycin-resistant Enterococcus faecium vanA
isolated from different sources at University Hospital of Londrina,
Parand, Brazil. J Microbiol 48:814-821. https://doi.org/10.1007/512275
-010-0099-5.

. Sacramento AG, Zanella RC, Esposito F, Costa EAS, de Almeida LM, Pires C,

de Brito AC, Mamizuka EM, Cerdeira LT, Lincopan N. 2017. Changed epide-
miology during intra and interhospital spread of high-risk clones of vanA-
containing Enterococcus in Brazilian hospitals. Diagn Microbiol Infect Dis
88:348-351. https://doi.org/10.1016/j.diagmicrobio.2017.05.008.

. Ulrich N, Vonberg RP, Gastmeier P. 2017. Outbreaks caused by

vancomycin-resistant Enterococcus faecium in hematology and oncology
departments: a systematic review. Heliyon 3:e00473. https://doi.org/10
.1016/j.heliyon.2017.e00473.

. de Mello SS, Van Tyne D, Dabul AN, Gilmore MS, Camargo IL. 2016.

High-quality draft genome sequence of the multidrug-resistant clinical
isolate Enterococcus faecium VRE16. Genome Announc 4:¢00992-16.
https://doi.org/10.1128/genomeA.00992-16.

. Leong KWC, Cooley LA, Anderson TL, Gautam SS, McEwan B, Wells A,

Wilson F, Hughson L, O'Toole RF. 2018. Emergence of vancomycin-
resistant Enterococcus faecium at an Australian hospital: a whole genome

Volume 8 Issue 7 e01365-18

sequencing analysis. Sci Rep 8:6274. https://doi.org/10.1038/541598-018
-24614-6.

. Willems RJ, Top J, van Santen M, Robinson DA, Coque TM, Baquero F,

Grundmann H, Bonten MJ. 2005. Global spread of vancomycin-resistant
Enterococcus faecium from distinct nosocomial genetic complex. Emerg
Infect Dis 11:821-828. https://doi.org/10.3201/1106.041204.

. Guzman Prieto AM, van Schaik W, Rogers MR, Coque TM, Baquero F,

Corander J, Willems RJ. 2016. Global emergence and dissemination of
enterococci as nosocomial pathogens: attack of the clones? Front Mi-
crobiol 7:788. https://doi.org/10.3389/fmicb.2016.00788.

. Lee T, Pang S, Abraham S, Coombs GW. 2018. Antimicrobial-resistant

CC17 Enterococcus faecium: the past, the present and the future. J Glob
Antimicrob Resist. https://doi.org/10.1016/j.jgar.2018.08.016.

. Palazzo IC, Pitondo-Silva A, Levy CE, da Costa Darini AL. 2011. Changes

in vancomycin-resistant Enterococcus faecium causing outbreaks in Bra-
zil. J Hosp Infect 79:70-74. https://doi.org/10.1016/j.jhin.2011.04.016.

. Alves GDS, Pereira MF, Bride LL, Nunes APF, Schuenck RP. 2017. Clonal

dissemination of vancomycin-resistant Enterococcus faecium ST412 in a
Brazilian region. Braz J Infect Dis 21:656-659. https://doi.org/10.1016/j
.bjid.2017.07.001.

. Marchi AP, Perdigdo Neto LV, Martins RCR, Rizek CF, Camargo CH,

Moreno LZ, Moreno AM, Batista MV, Basqueira MS, Rossi F, Amigo U,

mra.asm.org 2


http://quast.sf.net
http://rast.nmpdr.org
http://cge.cbs.dtu.dk/services
https://www.ncbi.nlm.nih.gov/sra/SRR8362446
https://www.ncbi.nlm.nih.gov/nuccore/RBBX00000000
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA493784
https://www.ncbi.nlm.nih.gov/biosample/SAMN10142019
https://doi.org/10.1007/s12275-010-0099-5
https://doi.org/10.1007/s12275-010-0099-5
https://doi.org/10.1016/j.diagmicrobio.2017.05.008
https://doi.org/10.1016/j.heliyon.2017.e00473
https://doi.org/10.1016/j.heliyon.2017.e00473
https://doi.org/10.1128/genomeA.00992-16
https://doi.org/10.1038/s41598-018-24614-6
https://doi.org/10.1038/s41598-018-24614-6
https://doi.org/10.3201/1106.041204
https://doi.org/10.3389/fmicb.2016.00788
https://doi.org/10.1016/j.jgar.2018.08.016
https://doi.org/10.1016/j.jhin.2011.04.016
https://doi.org/10.1016/j.bjid.2017.07.001
https://doi.org/10.1016/j.bjid.2017.07.001
https://mra.asm.org

Microbiology Resource Announcement

12.

13.

14.

15.

Volume 8

Guimaraes T, Levin AS, Costa SF. 2018. Vancomycin-resistant enterococci
isolates colonizing and infecting haematology patients: clonality, and
virulence and resistance profile. J Hosp Infect 99:346-355. https://doi
.0rg/10.1016/j.jhin.2017.10.010.

Perugini MR, Nomi SM, Lopes GK, Belei RA, van der Heijden IM, Mosta-
chio AK, Grion C, Couto EB, Jr, Costa SF. 2011. Impact of the reduction of
environmental and equipment contamination on vancomycin-resistant
Enterococcus rates. Infection 39:587-593. https://doi.org/10.1007/s15010
-011-0140-6.

Souza ES, Belei RA, Carrilho CMDM, Matsuo T, Yamada-Ogatta SF, An-
drade G, Perugini MRE, Pieri FM, Dessunti EM, Kerbauy G. 2015. Mortality
and risks related to healthcare associated infection. Texto Contexto
Enferm 24:220-228. https://doi.org/10.1590/0104-07072015002940013.
Larsen MV, Cosentino S, Rasmussen S, Friis C, Hasman H, Marvig RL,
Jelsbak L, Sicheritz-Ponten T, Ussery DW, Aarestrup FM, Lund O. 2012.
Multilocus sequence typing of total-genome-sequenced bacteria. J Clin
Microbiol 50:1355-1361. https://doi.org/10.1128/JCM.06094-11.
Gurevich A, Saveliev V, Vyahhi N, Tesler G. 2013. QUAST: quality assess-

Issue 7 e01365-18

ment tool for genome assemblies. Bioinformatics 29:1072-1075. https://
doi.org/10.1093/bioinformatics/btt086.

. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards RA, Formsma K,

Gerdes S, Glass EM, Kubal M, Meyer F, Olsen GJ, Olson R, Osterman AL,
Overbeek RA, McNeil LK, Paarmann D, Paczian T, Parrello B, Pusch GD,
Reich C, Stevens R, Vassieva O, Vonstein V, Wilke A, Zagnitko O. 2008.
The RAST server: Rapid Annotations using Subsystems Technology. BMC
Genomics 9:75. https://doi.org/10.1186/1471-2164-9-75.

. Zankari E, Hasman H, Cosentino S, Vestergaard M, Rasmussen S, Lund O,

Aarestrup FM, Larsen MV. 2012. Identification of acquired antimicrobial
resistance genes. J Antimicrob Chemother 67:2640-2644. https://doi
.0rg/10.1093/jac/dks261.

. Joensen KG, Scheutz F, Lund O, Hasman H, Kaas RS, Nielsen EM,

Aarestrup FM. 2014. Real-time whole-genome sequencing for routine
typing, surveillance, and outbreak detection of verotoxigenic Esche-
richia coli. J Clin Microbiol 52:1501-1510. https://doi.org/10.1128/
JCM.03617-13.

mra.asm.org 3


https://doi.org/10.1016/j.jhin.2017.10.010
https://doi.org/10.1016/j.jhin.2017.10.010
https://doi.org/10.1007/s15010-011-0140-6
https://doi.org/10.1007/s15010-011-0140-6
https://doi.org/10.1590/0104-07072015002940013
https://doi.org/10.1128/JCM.06094-11
https://doi.org/10.1093/bioinformatics/btt086
https://doi.org/10.1093/bioinformatics/btt086
https://doi.org/10.1186/1471-2164-9-75
https://doi.org/10.1093/jac/dks261
https://doi.org/10.1093/jac/dks261
https://doi.org/10.1128/JCM.03617-13
https://doi.org/10.1128/JCM.03617-13
https://mra.asm.org

	Data availability. 
	ACKNOWLEDGMENTS
	REFERENCES

