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ABSTRACT We present here the draft genome sequences of two colistin-resistant
mcr-1-carrying Escherichia coli strains belonging to sequence type 74 (ST74) and
ST1850, isolated from commercial chicken meat in Brazil. Assembly of this draft ge-
nome resulted in 5,022,083 and 4,950,681 bp, respectively, revealing the presence of
the IncX4 plasmid-mediated mcr-1 gene responsible for resistance to colistin.

Colistin-resistant Escherichia coli strains carrying the mcr-1 gene have been widely
identified in livestock (1), where the poultry production chain could contribute to

the silent dissemination of this gene (2). In this regard, the use of colistin (as a growth
promoter) in food-producing animals has been pointed out as an important factor
contributing to the emergence, persistance, and dissemination of the mcr-1 gene (3, 4).
Recently, we have reported the identification of MCR-1-positive E. coli strains in
commercial chicken meat in South America (3). We hereby present the draft genome
sequences of two colistin-resistant mcr-1-carrying E. coli strains belonging to sequence
type 74 (ST74) and ST1850, isolated in 2016 in Brazil.

E. coli strains CF111 and CF341 were isolated using traditional methods, according
to the FDA (5). Genomic DNA of these isolates was extracted and sequenced using the
MiSeq version 3 platform paired-end reads (300 � 300 bp) (Illumina, San Diego, CA). De
novo assembly was performed using SPAdes version 3.9.0 (6). This assembly was
curated using Geneious version R9 (Biomatters Ltd., New Zealand) and submitted for
annotation using NCBI Prokaryotic Genome Annotation Pipeline version 3.2. Multilocus
sequence types (MLST), plasmid replicons, antimicrobial resistance genes, and E. coli
virulence genes were identified using multiple databases: MLST 1.8, PlasmidFinder 1.3,
ResFinder 2.1, and VirulenceFinder 1.5, respectively (http://genomicepidemiology.org/).

E. coli CF111 and CF341 belonged to ST1850 and ST74, presenting 137 and 96
contigs distributed in genomes of 4,950,681 bp and 5,022,083 bp in size, respectively.
In brief, CF111 presented 5,177 protein-coding genes, 55 RNA-coding genes (46 tRNAs,
2 rRNAs, and 7 noncoding RNAs [ncRNAs]), and 314 pseudogenes, with a G�C content
of 50.7%, whereas CF341 presented 5,284 protein-coding genes, 64 RNA-coding genes
(50 tRNAs, 1 rRNAs, and 13 noncoding RNAs [ncRNAs]), and 356 pseudogenes, with a
G�C content of 50.6%. In silico detection of plasmids identified IncX4, IncFIB, and IncI1
in both isolates. On the other hand, IncFIC and IncFIA were identified in E. coli CF111,
whereas IncFII and IncFIB were identified in E. coli CF341. In this regard, IncX4-type
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plasmids have been key vectors responsible for the dissemination of the mcr-1 gene in
E. coli strains in food, humans, and animals in Brazil (3, 7, 8).

In addition to the mcr-1 gene, while E. coli CF111 carried the �-lactam resistance
gene blaCMY-2 and aminoglycoside resistance genes aadA12 and aph(3=)-Ic, E. coli CF341
harbored the �-lactam resistance gene blaCTX-M-2, aminoglycoside resistance genes
aadA1 and aadA2, and sulfonamide resistance genes sul1, sul2, and sul3. Moreover,
VirulenceFinder 1.5 identified iss, ipfA, and gad in E. coli CF341 and iroN, gad, tsh, iss, and
mchF virulence genes in E. coli CF111.

In summary, we report the draft genome sequences of two colistin-resistant mcr-
1-carrying E. coli strains belonging to ST74 and ST1850, isolated in 2016 from commer-
cial chicken meat in Brazil. Whole-genome sequence (WGS) analysis indicates that these
strains carried the mcr-1 gene on IncX4-type plasmids, as previously reported in food,
human, and animal E. coli strains from Brazil (3, 7, 8). These draft genome sequences
could contribute to providing data to better understand the molecular mechanisms
leading to the dissemination and successful flow of mcr-1-harboring E. coli strains in
human, animal, and food production.

Accession number(s). The genome sequences of E. coli strains CF111 and CF341

have been deposited at DDBJ/ENA/GenBank with accession numbers MUIP00000000
and MUIQ00000000, respectively.

ACKNOWLEDGMENTS

This work was supported by research grants from Coordenação de Aperfeiçoamento
de Pessoal de Nível Superior (CAPES), Fundação de Amparo à Pesquisa do Estado de
São Paulo (FAPESP), and Conselho Nacional de Desenvolvimento Científico e Tec-
nológico (CNPq). N.L. is a research grant fellow of CNPq.

We thank CEFAP-Genial facility for support for this investigation.

REFERENCES
1. Liu YY, Wang Y, Walsh TR, Yi LX, Zhang R, Spencer J, Doi Y, Tian G, Dong

B, Huang X, Yu LF, Gu D, Ren H, Chen X, Lv L, He D, Zhou H, Liang Z, Liu
JH, Shen J. 2016. Emergence of plasmid-mediated colistin resistance
mechanism MCR-1 in animals and human beings in China: a microbio-
logical and molecular biological study. Lancet Infect Dis 16:161–168.
https://doi.org/10.1016/S1473-3099(15)00424-7.

2. Fernandes MR, Moura Q, Sartori L, Silva KC, Cunha MP, Esposito F, Lopes
R, Otutumi LK, Gonçalves DD, Dropa M, Matté MH, Monte DF, Landgraf M,
Francisco GR, Bueno MF, de Oliveira Garcia D, Knöbl T, Moreno AM,
Lincopan N. 2016. Silent dissemination of colistin-resistant Escherichia coli
in South America could contribute to the global spread of the mcr-1
gene. Euro Surveill 21:17. https://doi.org/10.2807/1560-7917.ES.2016.21
.17.30214.

3. do Monte DF, Mem A, Fernandes MR, Cerdeira L, Esposito F, Galvão JA,
Franco BD, Lincopan N, Landgraf M. 2017. Chicken meat as reservoir of
colistin-resistant Escherichia coli carrying mcr-1 genes in South America
[Epub ahead of print.]. Antimicrob Agents Chemother. https://doi.org/10
.1128/AAC.02718-16.

4. Schlundt J, Aarestrup FM. 2017. Commentary: benefits and risks of anti-
microbial use in food-producing animals. Front Microbiol 8:181. https://
doi.org/10.3389/fmicb.2017.00181.

5. United States Food and Drug Administration. 2012. 2012 retail meat

report: National Antimicrobial Resistance Monitoring System. United
States Food and Drug Administration, Rockville, MD. https://www.fda
.gov/downloads/AnimalVeterinary/SafetyHealth/AntimicrobialResistance/
NationalAntimicrobialResistanceMonitoringSystem/UCM442212.pdf.

6. Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov AS, Lesin
VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV, Sirotkin AV, Vyahhi N,
Tesler G, Alekseyev MA, Pevzner PA. 2012. SPAdes: a new genome as-
sembly algorithm and its applications to single-cell sequencing. J Comput
Biol 19:455– 477. https://doi.org/10.1089/cmb.2012.0021.

7. Fernandes MR, McCulloch JA, Vianello MA, Moura Q, Pérez-Chaparro PJ,
Esposito F, Sartori L, Dropa M, Matté MH, Lira DPA, Mamizuka EM,
Lincopan N. 2016. First report of the globally disseminated IncX4 plasmid
carrying the mcr-1 gene in a colistin-resistant Escherichia coli sequence
type 101 isolate from a human infection in Brazil. Antimicrob Agents
Chemother 60:6415– 6417. https://doi.org/10.1128/AAC.01325-16.

8. Sellera FP, Fernandes MR, Sartori L, Carvalho MP, Esposito F, Nascimento
CL, Dutra GH, Mamizuka EM, Pérez-Chaparro PJ, Mcculloch JA, Lincopan
N. 2016. Escherichia coli carrying IncX4 plasmid-mediated mcr-1 and
blaCTX-M genes in footpad infections from migratory Magellanic penguins
(Spheniscus magellanicus). J Antimicrob Chemother 72:1255–1256.
https://doi.org/10.1093/jac/dkw543.

Monte et al.

Volume 5 Issue 20 e00329-17 genomea.asm.org 2

https://www.ncbi.nlm.nih.gov/nuccore/MUIP00000000
https://www.ncbi.nlm.nih.gov/nuccore/MUIQ00000000
https://doi.org/10.1016/S1473-3099(15)00424-7
https://doi.org/10.2807/1560-7917.ES.2016.21.17.30214
https://doi.org/10.2807/1560-7917.ES.2016.21.17.30214
https://doi.org/10.1128/AAC.02718-16
https://doi.org/10.1128/AAC.02718-16
https://doi.org/10.3389/fmicb.2017.00181
https://doi.org/10.3389/fmicb.2017.00181
https://www.fda.gov/downloads/AnimalVeterinary/SafetyHealth/AntimicrobialResistance/NationalAntimicrobialResistanceMonitoringSystem/UCM442212.pdf
https://www.fda.gov/downloads/AnimalVeterinary/SafetyHealth/AntimicrobialResistance/NationalAntimicrobialResistanceMonitoringSystem/UCM442212.pdf
https://www.fda.gov/downloads/AnimalVeterinary/SafetyHealth/AntimicrobialResistance/NationalAntimicrobialResistanceMonitoringSystem/UCM442212.pdf
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1128/AAC.01325-16
https://doi.org/10.1093/jac/dkw543
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

