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ABSTRACT In this study, we present the complete genome sequence of a blaOXA-58-
producing Acinetobacter baumannii strain, sampled from a Mexican hospital and not
related to the international clones.

Acinetobacter baumannii is a pathogen responsible for numerous infections and
outbreaks in the clinical environment, and it is a major cause of morbidity and

mortality in Latin America and in the rest of the world (1, 2). The abilities of this
organism to acquire antibiotic resistance genes, to form biofilms, and to resist desic-
cation facilitate its permanence in the hospital setting and promote the emergence of
outbreaks. Most of the nosocomial outbreaks worldwide are produced by a limited
group of strains belonging to the international clones I and II (3).

In the last decade, this organism has steadily increased its resistance to carbapen-
ems, an alarming situation because those antibiotics are one of the last-resort drugs for
treating infections. Resistance to carbapenems in A. baumannii has been linked to the
production of six groups of carbapenem-hydrolyzing class D �-lactamases: OXA-51-like,
OXA-23-like, OXA-40/24-like, OXA-58-like, OXA-143-like, and OXA-235-like. Genes en-
coding OXA-51-like carbapenemases are encoded in the chromosome of almost all
A. baumannii strains. The other five groups of carbapenemases are usually encoded
within mobile genetic elements such as plasmids and transposons (4, 5).

A. baumannii strain 7804 was recovered in July 2006 from a bronchoalveolar lavage
fluid specimen from a 25-year-old male patient admitted to the Hospital Universitario
de Nuevo León, a tertiary care center (Nuevo León State, Mexico). A previous study
showed that this strain is not susceptible to carbapenems and is not related to the
international clones; it belongs to sequence type 490 (ST490) (Oxford scheme) and to
clonal complex 110 (CC110) (6). The same study also indicated that this strain has an
OXA-58-like gene associated with an ISAba3 element (6).

The genome sequence of this strain was determined with two single-molecule
real-time (SMRT) cells on a PacBio RSII platform. Subreads were assembled de novo
using the RS hierarchical genome assembly process (HGAP) protocol version 3, in SMRT
analysis version 2.3 (Pacific Biosciences). The assembly has 98� coverage. Unitigs corre-
sponding to the chromosome and plasmids were circularized using a Perl script (available
at https://github.com/jfass/apc). Functional annotation was done with the NCBI Prokary-
otic Genome Annotation Pipeline. The genome of A. baumannii 7804 contains one
circular chromosome (4,159,217 bp) and two plasmids, pAba7804a (12,381 bp) and
pAba7804b (170,420 bp). The chromosome has 6 rRNA operons, 75 tRNAs, and 3,892
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coding sequences (CDS). The acquired antibiotic resistance genes were identified via
ResFinder 2.1 (7) with the following results: the chromosome embraces one gene
encoding aminoglycoside resistance aph(3=)-Via and two genes encoding �-lactamases
genes (blaADC-25 and blaOXA-64). Plasmid pAba7804b carries two genes related to
aminoglycosid resistance (strA and strB), one sulfonamide resistance gene (sul2), and
another gene related to tetracycline resistance (tetB). The blaOXA-58 gene is carried in
the small plasmid. Two recently published genomes (8, 9) along with this strain
represent the first A. baumannii genome sequences from Mexico and should be
instrumental in the characterization of the genomic diversity of this nosocomial patho-
gen in this country.

Accession number(s). The genome sequence of isolate 7804 was deposited in

GenBank under the accession numbers CP022283, CP022284, and CP022285.

ACKNOWLEDGMENTS

We are very grateful to Gabriela Guerrero for her bioinformatics assistance. PacBio
sequencing was performed at the Yale Center for Genome Analysis (YCGA).

This work was supported by the Programa de Apoyo a Proyectos de Investigación
e Innovación Tecnológica PAPIIT (grant number IA201317). A.D.S.-C. and S.C.-J. are
doctoral students from Programa de Doctorado en Ciencias Biomédicas, Universidad
Nacional Autónoma de México (UNAM) and received fellowships from CONACYT. This
study was supported by grants from CONACYT (Mexican Council for Science and
Technology grant number 256927, SEP/Basic Science CONACYT 2015).

REFERENCES
1. Antunes LC, Visca P, Towner KJ. 2014. Acinetobacter baumannii: evolu-

tion of a global pathogen. Pathog Dis 71:292–301. https://doi.org/10
.1111/2049-632X.12125.

2. Peleg AY, Seifert H, Paterson DL. 2008. Acinetobacter baumannii: emer-
gence of a successful pathogen. Clin Microbiol Rev 21:538 –582. https://
doi.org/10.1128/CMR.00058-07.

3. Zarrilli R, Pournaras S, Giannouli M, Tsakris A. 2013. Global evolution of
multidrug-resistant Acinetobacter baumannii clonal lineages. Int J Anti-
microb Agents 41:11–19. https://doi.org/10.1016/j.ijantimicag.2012.09
.008.

4. Potron A, Poirel L, Nordmann P. 2015. Emerging broad-spectrum resis-
tance in Pseudomonas aeruginosa and Acinetobacter baumannii: mech-
anisms and epidemiology. Int J Antimicrob Agents 45:568 –585. https://
doi.org/10.1016/j.ijantimicag.2015.03.001.

5. Evans BA, Amyes SG. 2014. OXA �-lactamases. Clin Microbiol Rev 27:
241–263. https://doi.org/10.1128/CMR.00117-13.

6. Gonzalez-Villoria AM, Tamayo-Legorreta E, Garza-Ramos U, Barrios H,
Sanchez-Pérez A, Rodríguez-Medina N, Uribe-Aviña N, Cevallos MA;
CRAB Study Group, Silva-Sanchez J, Silva-Sanchez J. 2016. A multicenter

study in Mexico finds Acinetobacter baumannii clinical isolates belonging
to clonal complexes 636B (113B) and 92B harboring OXA-72, OXA-239,
and OXA-469. Antimicrob Agents Chemother 60:2587–2588. https://doi
.org/10.1128/AAC.02042-15.

7. 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
.org/10.1093/jac/dks261.

8. Graña-Miraglia L, Lozano L, Castro-Jaimes S, Cevallos MA, Volkow P, Castillo-
Ramírez S. 2016. First genome sequence of a Mexican multidrug-resistant
Acinetobacter baumannii isolate. Genome Announc 4(2):e00156-16. https://
doi.org/10.1128/genomeA.00156-16.

9. Castro-Jaimes S, Salgado-Camargo AD, Graña-Miraglia L, Lozano L,
Bocanegra-Ibarias P, Volkow-Fernández P, Silva-Sanchez J, Castillo-Ramírez
S, Cevallos MA. 2016. Complete genome sequence of a multidrug-resistant
Acinetobacter baumannii isolate obtained from a Mexican hospital
(sequence type 422). Genome Announc 4(3):e00583-16. https://doi.org/
10.1128/genomeA.00583-16.

Pérez-Oseguera et al.

Volume 5 Issue 36 e00949-17 genomea.asm.org 2

 on M
arch 14, 2019 by guest

http://m
ra.asm

.org/
D

ow
nloaded from

 

https://www.ncbi.nlm.nih.gov/nuccore/CP022283
https://www.ncbi.nlm.nih.gov/nuccore/CP022284
https://www.ncbi.nlm.nih.gov/nuccore/CP022285
https://doi.org/10.1111/2049-632X.12125
https://doi.org/10.1111/2049-632X.12125
https://doi.org/10.1128/CMR.00058-07
https://doi.org/10.1128/CMR.00058-07
https://doi.org/10.1016/j.ijantimicag.2012.09.008
https://doi.org/10.1016/j.ijantimicag.2012.09.008
https://doi.org/10.1016/j.ijantimicag.2015.03.001
https://doi.org/10.1016/j.ijantimicag.2015.03.001
https://doi.org/10.1128/CMR.00117-13
https://doi.org/10.1128/AAC.02042-15
https://doi.org/10.1128/AAC.02042-15
https://doi.org/10.1093/jac/dks261
https://doi.org/10.1093/jac/dks261
https://doi.org/10.1128/genomeA.00156-16
https://doi.org/10.1128/genomeA.00156-16
https://doi.org/10.1128/genomeA.00583-16
https://doi.org/10.1128/genomeA.00583-16
http://genomea.asm.org
http://mra.asm.org/

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

