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ABSTRACT Colombian Acinetobacter baumannii strain ST920 was isolated from the
sputum of a 68-year-old male patient. This isolate possessed blaOXA-72 and blaOXA-
255-like genes. The assembled genome contained 4,104,098 pb and 38.79% G�C
content. This is the first case reported of the coproduction (blaOXA-72 and blaOXA-
255-like) of carbapenem-hydrolyzing class D �-lactamases (CHDLs) in Acinetobacter
baumannii.

The resistance to carbapenemases in Acinetobacter baumannii has primarily been
associated with the production of carbapenem-hydrolyzing class D �-lactamases

(CHDLs). Six different groups of CHDLs have been described for Acinetobacter bauman-
nii, where the OXA-51-like group is intrinsically chromosomal, while the other groups
are acquired: OXA-23-like, OXA-40/24-like, OXA-58-like, OXA-143-like, and OXA-235-like
(1, 2). In Latin American, the high prevalence of multidrug resistant A. baumannii strains
is one of the principal causes of health care-associated infections (HAI) (3–7).

As part of the HAI surveillance program, the Microbiology Group of the National
Institute of Health of Colombia isolated the GMR_RB_1399 strain in May 2014 from the
sputum of a 68-year-old male patient. This strain was identified as Acinetobacter
baumannii using the automatic system Phoenix (Becton Dinckinson) and its antimicro-
bial susceptibility testing (E test, bioMérieux) showed resistance to imipenem, mero-
penem, doripenem, and piperacillin-tazobactam and susceptibility to ceftazidime,
cefepime, ampicilin-sulbactam, ciprofloxacin, amikacin, gentamicin, and colistin accord-
ing to the Clinical and Laboratory Standards Institute (8). Therefore, this strain was
classified as multidrug resistant (MDR) according to the standardized international
terminology (9).

The genomic DNA was extracted using the QIAamp DNA minikit (QIAGEN). The DNA
quantification was performed using Quant-iT PicoGreen dsDNAPicogreen (Invitrogen),
using Victor three fluorometry (PerkinElmer). The library was constructed with the
TruSeq DNA PCR-free sample preparation kit (Illumina). This library was sequenced
using the Hiseq2000 system (Illumina).

A total of 4,395,897 paired-end reads were obtained, with an average length of 101
pb. De novo assembly was carried out using SPAdes version 3.8 (10), resulting in 24
contigs, 4,104,098 pb, 180� coverage and 38.79% G�C content.

The GMR_RB_1399 strain was identified as a new sequence type (ST) by multilocus
sequence typing (MLST) analysis using the Pasteur scheme (CGE server). The strain was
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registered in the pubMLST database (http://pubmlst.org/abaumannii/submission.shtml) as
an ST920.

The annotation process was performed using Prokka software (11), which was
enriched with the following databases: Resfam (12), CARD (13), Gibsy (14), and VFDB
(15). Prokka annotated 3,785 coding sequences (CDSs), three rRNAs, 65 tRNAs, one
transfer-messenger RNA (tmRNA), and 3,854 genes.

The genome annotation showed the following carbapenemases: blaOXA-72 (OXA-
40/24-like), blaOXA-255-like (OXA-143-like), and blaOXA-106-like (OXA-51-like). blaOXA-
106-like presented a single amino acid change (Thr97Ser).

In different studies, OXA-72-producing Acinetobacter baumannii isolates showed
resistance to all �-lactams, included carbapenemes (16–22). It was first reported in
Thailand (23) but has now spread to several continents (16–27), including South
America (22, 23, 26, 27) and Colombia, where there is already a report of its presence
in an Acinetobacter baumannii strain (22).

This is the first case reported in Colombia of the presence of OXA-255-like (OXA-
143-like) and the first report of its presence in Acinetobacter baumannii ever. blaOXA-
255-like had two amino acid changes (Ser158Asn and Ala183Val), differs from OXA-143
in 18 amino acids and was found previously in Acinetobacter pittii with a carbapenem-
resistant profile (27–29).

Additionally, this is also the first case reported of the coproduction (blaOXA-72 and
blaOXA-255-like) of CHDLs in Acinetobacter baumannii.

Accession number(s). This whole-genome shotgun project has been deposited at
DDBJ/EMBL/GenBank under the accession no. MPPK00000000.

ACKNOWLEDGMENTS
We would like to thank Laboratorio de Salud Pública Departamental de Norte de

Santander and Clinica Saludcoop de Cúcuta. This work was funded by Institute of
Health of Colombia, EPFL Leading House Latin-America, Swiss Bilateral Programmes (a
pilot integrative knowledgebase for the characterization and tracking of multiresistant
Acinetobacter baumannii in Colombian hospitals), Universidad Nacional de Colombia at
Bogotá, and El Departamento Administrativo de Ciência y Tecnología, COLCIENCIAS, for
the financial support under the Convocatoria 656, 2014, Es Tiempo de Volver (FP44842-
155-2015).

REFERENCES
1. 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.

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

3. Gales AC, Castanheira M, Jones RN, Sader HS. 2012. Antimicrobial resis-
tance among Gram-negative bacilli isolated from Latin America: results
from SENTRY Antimicrobial Surveillance Program (Latin America,
2008 –2010). Diagn Microbiol Infect Dis 73:354 –360. https://doi.org/
10.1016/j.diagmicrobio.2012.04.007.

4. Opazo A, Domínguez M, Bello H, Amyes SGB, González-Rocha G. 2012.
OXA-type carbapenemases in Acinetobacter baumannii in South Amer-
ica. J Infect Dev Ctries 6:311–316.

5. Pillonetto M, Arend L, Vespero EC, Pelisson M, Chagas TP, Carvalho-Assef
AP, Asensi MD. 2014. First report of NDM-1-producing Acinetobacter
baumannii sequence type 25 in Brazil. Antimicrob Agents Chemother
58:7592–7594. https://doi.org/10.1128/AAC.03444-14.

6. Prado A, Arias NL, Chávez M, Cabrera CE, Gómez RF. 2014. Phenotypic
characterization of Acinetobacter baumannii isolates in a high-
complexity healthcare institution in the city of Cali. Biomedica 34:
101–107. https://doi.org/10.1590/S0120-41572014000500012.

7. Berezin EN, Solórzano F. 2014. Gram-negative infections in pediatric and
neonatal intensive care units of Latin America. J Infect Dev Ctries
8:942–953. https://doi.org/10.3855/jidc.4590.

8. Clinical and Laboratory Standards Institute (CLSI). 2014. Performance

standards for antimicrobial susceptibility testing. Twenty-third informa-
tional supplement. M100 –S24. National Committee for Clinical Labora-
tory Standards, Wayne, PA.

9. Magiorakos AP, Srinivasan A, Carey RB, Carmeli Y, Falagas ME, Giske CG,
Harbarth S, Hindler JF, Kahlmeter G, Olsson-Liljequist B, Paterson DL,
Rice LB, Stelling J, Struelens MJ, Vatopoulos A, Weber JT, Monnet DL.
2012. Multidrug-resistant, extensively drug-resistant and pandrug-
resistant bacteria: an international expert proposal for interim standard
definitions for acquired resistance. Clin Microbiol Infect 18:268 –281.
https://doi.org/10.1111/j.1469-0691.2011.03570.x.

10. 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 assembly algorithm and its applications to single-cell sequenc-
ing. J Comput Biol. 19:455– 477. https://doi.org/10.1089/cmb.2012.0021.

11. Seemann T. 2014. Prokka: rapid prokaryotic genome annotation. Bioin-
formatics 30:2068 –2069. https://doi.org/10.1093/bioinformatics/btu153.

12. Gibson MK, Forsberg KJ, Dantas G. 2015. Improved annotation of anti-
biotic resistance determinants reveals microbial resistomes cluster by
ecology. ISME J 9:207–216. https://doi.org/10.1038/ismej.2014.106.

13. McArthur AG, Waglechner N, Nizam F, Yan A, Azad MA, Baylay AJ, Bhullar K,
Canova MJ, De Pascale G, Ejim L, Kalan L, King AM, Koteva K, Morar M,
Mulvey MR, O’Brien JS, Pawlowski AC, Piddock LJ, Spanogiannopoulos P,
Sutherland AD, Tang I, Taylor PL, Thaker M, Wang W, Yan M, Yu T, Wright
GD. 2013. The comprehensive antibiotic resistance database. Antimicrob
Agents Chemother 57:3348–3357. https://doi.org/10.1128/AAC.00419-13.

Saavedra et al.

Volume 5 Issue 7 e01558-16 genomea.asm.org 2

http://pubmlst.org/abaumannii/submission.shtml
https://www.ncbi.nlm.nih.gov/nuccore/MPPK00000000
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/10.1016/j.diagmicrobio.2012.04.007
https://doi.org/10.1016/j.diagmicrobio.2012.04.007
https://doi.org/10.1128/AAC.03444-14
https://doi.org/10.1590/S0120-41572014000500012
https://doi.org/10.3855/jidc.4590
https://doi.org/10.1111/j.1469-0691.2011.03570.x
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1093/bioinformatics/btu153
https://doi.org/10.1038/ismej.2014.106
https://doi.org/10.1128/AAC.00419-13
http://genomea.asm.org


14. Soares SC, Geyik H, Ramos RT, de Sá PH, Barbosa EG, Baumbach J,
Figueiredo HC, Miyoshi A, Tauch A, Silva A, Azevedo V. 2016. GIPSy:
genomic island prediction software. J Biotechnol 232:2–11. https://
doi.org/10.1016/j.jbiotec.2015.09.008.

15. Chen L, Zheng D, Liu B, Yang J, Jin Q. 2016. VFDB 2016: hierarchical and
refined dataset for big data analysis—10 years on. Nucleic Acids Res
44:D694 –D697. https://doi.org/10.1093/nar/gkv1239.

16. Goic-Barisic I, Hrenovic J, Kovacic A, Musić MŠ. 2016. Emergence of
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