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ABSTRACT We report the genome of vB_KoxiM_BagKoxi (BagKoxi), a temperate phage
infecting an antibiotic-resistant strain of Klebsiella oxytoca, isolated from the Magdalena
River in Barranquilla, Colombia. BagKoxi contains a linear 72,063 bp dsDNA genome with
98 coding DNA sequences (CDS), including two depolymerases with complementary
activities, a pectate lyase, and a capsular depolymerase.
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lebsiella oxytoca is considered an opportunistic human pathogen that can cause

various infections, including hemorrhagic colitis, urinary tract infections, and
antibiotic-associated infections (1). Consequently, the World Health Organization (WHO)
included Klebsiella in the Bacterial Priority Pathogens List (2). Phage therapy emerged as
a promising strategy to combat bacterial infections (3, 4).

BagKoxi was obtained using a clinical strain of Klebsiella oxytoca, which was isolated
from a urinary infection sample and stored in the Caribbean Biobank of Universidad
Simon Bolivar in Barranquilla, Colombia, under the name 013. We collected 10 mL of
water from the Magdalena River in Barranquilla, Colombia (10.9639°N, 74.7964°W) on
18 September 2019, filtered through a 0.22-um membrane, and mixed with 10 mL of
lysogeny broth (LB) and 100 pL of an overnight culture of 013, and incubated at 37°C
with shaking at 180 RPM for 24 h. The phage plaques were propagated in LB medium
supplemented with 0.05 mM CaCl; using the double-layer overlay technique (5).

Genomic DNA was extracted from 100 pL of filtered phage lysate obtained after
propagation in a bacterial host culture, followed by clarification and filtration to remove
residual cellular debris. DNA was purified using the PureLink Viral RNA/DNA Mini Kit
(Thermo Fisher Scientific) according to the manufacturer’s instructions. Whole-genome
sequencing followed a previously described workflow (6). Briefly, DNA was fragmented
by ultrasonication to ~550 bp, and a library was prepared using the NEXTflex Rapid DNA
Sequencing Kit. Fragments between 500 and 750 bp were selected using a BluePippin
system (Sage Science), pooled with PhiX control DNA, and sequenced on an Illumina
MiSeq platform using a v3 flow cell. DNA quantity and library integrity were assessed
using a Qubit fluorometer and an Agilent 2100 Bioanalyzer.

A total of 2,358,333 paired-end raw reads were generated. The adapters and low-
quality sequences (<Q30) were identified with FastQC (UseGalaxy.eu) and removed with
Trimmomatic, along with reads <50 bp. Filtered reads were assembled de novo using
SPAdes v3.12.0. Assembly yielded a 72,063 bp contig with the highest k-mer coverage
(7.6%), consistent with the complete phage genome. Annotation with RAST-Tk v.1.073
(7) for the identification of the coding DNA sequences (CDS) and predicted putative
functions. Default parameters were used unless otherwise noted.
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FIG 1 Virion morphology of vB_KoxiM_BagKoxi. (A) Virion morphology and (B) genome modular structure. The virion morphology was determined through
electron microscopy. A high-titer lysate was applied to Formvar-coated grids, negatively stained with 2% uranyl acetate at an accelerating voltage of 200 kV, and
195 kx magnification was used. The images were captured with a Zeiss EM-109 transmission electron microscope (Carl Zeiss AG), corresponding to a Myovirus.
The genomic map was generated using Proksee (11) based on the BagKoxi annotated genome.

BagKoxi displays a Myovirus morphotype (Fig. 1A). It has a double-stranded DNA
linear genome with short direct terminal repeats like T7 phage, determined through
PhageTerm?2 (8), and has a genome of 72,063 bp, with a GC content of 44.1%, and 98
CDS, of which 24 had a predicted function. The genome is organized into functional
modules based on RAST-Tk (Fig. 1B). These include modules: structural and assembly
proteins (8 CDS); DNA regulation proteins (13 CDS); life cycle regulation (1 CDS); lytic
enzyme (2 CDS), and exhibit two depolymerase proteins codified by CDS 30 and 31,
which have pectate lyase and a capsular depolymerase function, respectively (9, 10).

ACKNOWLEDGMENTS

This study was funded through an internal research grant provided by Universidad
Simén Bolivar, which we gratefully acknowledge.

We acknowledge ACGT, Inc. Laboratory (USA) for their professional sequencing
services, which were essential for completing this study.

AUTHOR AFFILIATIONS

'Universidad Simén Bolivar, Centro de Investigaciones en Ciencias de la Vida - CICV,
Barranquilla, Colombia

2School of Chemistry and Molecular Bioscience and Molecular Horizons, University of
Wollongong, Wollongong, NSW, Australia

Estudiante de Maestria en Genética, Facultad de Ciencias Basicas y Biomédicas,
Universidad Simon Bolivar, Barranquilla, Colombia

AUTHOR ORCIDs

Dayan Lozano-Solano 2 https://orcid.org/0000-0003-2764-8678
Jhonatan Reales-Gonzalez  http://orcid.org/0000-0002-2402-2517
Antonio J. Acosta-Hoyos & http://orcid.org/0000-0001-7443-3982

FUNDING

Funder Grant(s)  Author(s)

Universidad Simon Bolivar Dayan Lozano-Solano

Universidad Simon Bolivar Leydis Vides-Castro

Universidad Simon Bolivar Jhonatan Reales-Gonzélez

Universidad Simon Bolivar Antonio J. Acosta-Hoyos

March 2026 Volume 15 Issue 3 10.1128/mra.00947-25 2

Downloaded from https://journals.asm.org/journal/mra on 16 March 2026 by 200.10.174.251.


https://orcid.org/0000-0003-2764-8678
http://orcid.org/0000-0002-2402-2517
http://orcid.org/0000-0001-7443-3982
https://doi.org/10.1128/mra.00947-25

Announcement

AUTHOR CONTRIBUTIONS

Microbiology Resource Announcements

Dayan Lozano-Solano, Conceptualization, Data curation, Formal analysis, Investiga-
tion, Methodology, Software, Supervision, Validation, Visualization, Writing — review
and editing | Jhonatan Reales-Gonzélez, Data curation, Formal analysis, Investiga-
tion, Methodology, Supervision | Leydis Vides-Castro, Data curation, Formal analysis,
Investigation, Methodology, Software, Writing — original draft | Antonio J. Acosta-Hoyos,
Conceptualization, Funding acquisition, Project administration, Supervision, Validation,
Writing — review and editing

DATA AVAILABILITY

The genome sequence of BagKoxi has been deposited in GenBank under accession
number PQ741797. The raw sequence reads have been submitted to the NCBI SRA under
accession number PRJNA1288435.

REFERENCES

1.

March 2026 Volume 15

Yang J, Long H, Hu Y, Feng Y, McNally A, Zong Z. 2022. Klebsiella oxytoca
complex: update on taxonomy, antimicrobial resistance, and virulence.
Clin Microbiol Rev 35:e0000621. https://doi.org/10.1128/CMR.00006-21
Antimicrobial Resistance Division (AMR), Impact Initiatives and Research
Coordination (IRC), World Health Organization. 2024. WHO bacterial
priority pathogens list, 2024: bacterial pathogens of public health
importance to guide research, development and strategies to prevent
and control antimicrobial resistance

Townsend EM, Kelly L, Gannon L, Muscatt G, Dunstan R, Michniewski S,
Sapkota H, Kiljunen SJ, Kolsi A, Skurnik M, Lithgow T, Millard AD,
Jameson E. 2021. Isolation and characterization of Klebsiella phages for
phage therapy. Phage (New Rochelle) 2:26-42. https://doi.org/10.1089/p
hage.2020.0046

Herridge WP, Shibu P, O'Shea J, Brook TC, Hoyles L. 2020. Bacterioph-
ages of Klebsiella spp., their diversity and potential therapeutic uses. J
Med Microbiol 69:176-194. https://doi.org/10.1099/jmm.0.001141
Martha RJ, Clokie AMK, eds. 2009. Chapter 12, Isolation, characterization,
and interactions, p 1-313. In Bacteriophages: methods and protocols.
Vol. 1.

Lozano-Solano D, Reales-Gonzélez J, Catoe HW, Raya RR, Acosta-Hoyos
AJ. 2020. Genome sequence of the Siphoviridae Staphylococcus aureus
phage vB_SauS_BaqSaul. Microbiol Resour Announc 9:e00147-20. https
://doi.org/10.1128/MRA.00147-20

Issue 3

10.

1.

Overbeek R, Olson R, Pusch GD, Olsen GJ, Davis JJ, Disz T, Edwards RA,
Gerdes S, Parrello B, Shukla M, Vonstein V, Wattam AR, Xia F, Stevens R.
2014. The SEED and the rapid annotation of microbial genomes using
subsystems technology (RAST). Nucleic Acids Res 42:D206-D214. https:/
/doi.org/10.1093/nar/gkt1226

Garneau JR, Depardieu F, Fortier L-C, Bikard D, Monot M. 2017.
PhageTerm: a tool for fast and accurate determination of phage termini
and packaging mechanism using next-generation sequencing data. Sci
Rep 7:8292. https://doi.org/10.1038/541598-017-07910-5

Knecht LE, Veljkovic M, Fieseler L. 2019. Diversity and function of phage
encoded depolymerases. Front Microbiol 10:2949. https://doi.org/10.338
9/fmicb.2019.02949

Linnerborg M, Weintraub A, Albert MJ, Widmalm G. 2001. Depolymeriza-
tion of the capsular polysaccharide from Vibrio cholerae 0139 by a lyase
associated with the bacteriophage JA1. Carbohydr Res 333:263-269. htt
ps://doi.org/10.1016/5S0008-6215(01)00159-8

Grant JR, Enns E, Marinier E, Mandal A, Herman EK, Chen C, Graham M,
Van Domselaar G, Stothard P. 2023. Proksee: in-depth characterization
and visualization of bacterial genomes. Nucleic Acids Res 51:W484-
W492. https://doi.org/10.1093/nar/gkad326

10.1128/mra.00947-25 3

Downloaded from https://journals.asm.org/journal/mra on 16 March 2026 by 200.10.174.251.


https://www.ncbi.nlm.nih.gov/nuccore/PQ741797
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA1288435/
https://doi.org/10.1128/CMR.00006-21
https://doi.org/10.1089/phage.2020.0046
https://doi.org/10.1099/jmm.0.001141
https://doi.org/10.1128/MRA.00147-20
https://doi.org/10.1093/nar/gkt1226
https://doi.org/10.1038/s41598-017-07910-5
https://doi.org/10.3389/fmicb.2019.02949
https://doi.org/10.1016/S0008-6215(01)00159-8
https://doi.org/10.1093/nar/gkad326
https://doi.org/10.1128/mra.00947-25

	Complete genome sequence of the Klebsiella oxytoca phage vB_KoxiM_BaqKoxi isolated from the Magdalena River, Atlántico, Colombia

