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ABSTRACT Klebsiella pneumoniae is a pathogenic bacterium commonly responsible
for urinary tract infections (UTIs). Here, we report the draft genome sequence of K.
pneumoniae strain UMB7779, isolated from catheterized urine of a woman with a re-
current UTI.

Klebsiella pneumoniae is an opportunistic pathogen that can colonize mucosal
surfaces and can be community or hospital acquired (1). It can cause pneumonia,

septicemias, soft tissue infections, and urinary tract infections (UTIs) (1–3). In fact, the
urinary tract is the most common site of infection for this species, and K. pneumonia
accounts for 2 to 6% of hospital-acquired UTIs and 4.3 to 7% of community-acquired
UTIs (4). This species is known to be problematic in a clinical setting, as it is resistant to
a wide array of antibiotics and capable of evading host immune responses (5, 6). We
recently isolated K. pneumoniae UMB7779 from a catheterized urine sample from a
female patient with a recurrent UTI.

K. pneumoniae UMB7779 was isolated from a previously approved institutional
review board (IRB) study (University of California, San Diego, IRB no. 170077AW) using
the expanded quantitative urinary culture (EQUC) protocol (7). The sample was col-
lected from a patient at the Women’s Pelvic Medicine Center at the University of
California, San Diego, in August 2017. We used matrix-assisted laser desorption ioniza-
tion–time of flight (MALDI-TOF) mass spectrometry to determine the genus and species
of our isolate, following a protocol previously described (7), prior to storage at �80°C.
Using aseptic techniques, a sterile inoculation loop of the sample was streaked onto a
Columbia nalidixic acid (CNA) agar plate using the quadrant streak method. The plate
was incubated for 24 h at 35°C with 5% CO2. A single colony was picked and grown
overnight in LB liquid medium, and DNA was extracted using the Qiagen DNeasy blood
and tissue kit. Modifications were made from the kit’s Gram-positive protocol. Two
hundred thirty microliters of lysis buffer (180 �l of 20 mM Tris-Cl, 2 mM sodium EDTA,
and 1.2% Triton X-100 and 50 �l of lysozyme) was added to the pellet. Step 5 of the
protocol was also amended; the sample was incubated at 56°C for only 10 min. DNA
was quantified using the Qubit fluorometer. The extracted DNA was sent to the
Microbial Genomic Sequencing Center (MiGS) at the University of Pittsburgh for
sequencing. The DNA was fragmented using an Illumina tagmentation enzyme, and
indices were attached via PCR. The library was sequenced using an Illumina NextSeq
550 flow cell. This produced 2,217,322 pairs of 150-bp reads. Our raw reads were then
trimmed using Sickle v1.33 (https://github.com/najoshi/sickle) and assembled using
SPAdes v3.13.0 with the “only-assembler” option for k values of 55, 77, 99, and 127 (8).
The genome coverage was calculated using BBMap v38.47 (https://sourceforge.net/
projects/bbmap/). PATRIC v3.6.3 and the NCBI Prokaryotic Genome Annotation Pipeline
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(PGAP) v4.11 were used to annotate the genome sequences (9, 10). Default settings
were used for all software unless noted otherwise.

The K. pneumoniae UMB7779 draft genome is 5,571,379 bp assembled in 105
contigs. The GC content is 57.2%, with a genome coverage of 97� and an N50 score of
136,300 bp. PGAP predicted 5,383 protein-coding regions, 5 rRNA operons, and 79
tRNAs. PATRIC annotations identified genes associated with resistance to tetracycline,
with several antibiotic susceptibilities predicted. Future analysis of K. pneumoniae will
further expand our knowledge of this pathogen, allowing us to better understand the
female urobiome and future treatment options.

Data availability. This whole-genome shotgun (WGS) project has been deposited in

GenBank under accession no. JAAUVZ000000000. The version described in this paper is
the first version, JAAUVZ010000000. The raw sequencing reads have been deposited in
the SRA under accession no. SRR11441030.

ACKNOWLEDGMENTS

This work was conducted as part of the Bacterial Genomics course at Loyola
University Chicago’s Department of Biology. For prior patient recruitment, we acknowl-
edge the Loyola Urinary Education and Research Collaborative (LUEREC) and the
patients who provided the samples for this study.

REFERENCES
1. Podschun R, Ullmann U. 1998. Klebsiella spp. as nosocomial pathogens:

epidemiology, taxonomy, typing methods, and pathogenicity factors.
Clin Microbiol Rev 11:589 – 603. https://doi.org/10.1128/CMR.11.4.589.

2. Clegg S, Murphy CN. 2016. Epidemiology and virulence of Klebsiella
pneumoniae. Microbiol Spectr 4:UTI-0005-2012. https://doi.org/10.1128/
microbiolspec.UTI-0005-2012.

3. Flores-Mireles AL, Walker JN, Caparon M, Hultgren SJ. 2015. Urinary
tract infections: epidemiology, mechanisms of infection and treat-
ment options. Nat Rev Microbiol 13:269 –284. https://doi.org/10.1038/
nrmicro3432.

4. Paczosa MK, Mecsas J. 2016. Klebsiella pneumoniae: going on the of-
fense with a strong defense. Microbiol Mol Biol Rev 80:629 – 661. https://
doi.org/10.1128/MMBR.00078-15.

5. Navon-Venezia S, Kondratyeva K, Carattoli A. 2017. Klebsiella pneumoniae:
a major worldwide source and shuttle for antibiotic resistance. FEMS
Microbiol Rev 41:252–275. https://doi.org/10.1093/femsre/fux013.

6. Bengoechea JA, Sa Pessoa J. 2019. Klebsiella pneumoniae infection
biology: living to counteract host defences. FEMS Microbiol Rev 43:
123–144. https://doi.org/10.1093/femsre/fuy043.

7. Hilt EE, McKinley K, Pearce MM, Rosenfeld AB, Zilliox MJ, Mueller ER,

Brubaker L, Gai X, Wolfe AJ, Schreckenberger PC. 2014. Urine is not
sterile: use of enhanced urine culture techniques to detect resident
bacterial flora in the adult female bladder. J Clin Microbiol 52:871– 876.
https://doi.org/10.1128/JCM.02876-13.

8. 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.

9. Wattam AR, Davis JJ, Assaf R, Boisvert S, Brettin T, Bun C, Conrad N,
Dietrich EM, Disz T, Gabbard JL, Gerdes S, Henry CS, Kenyon RW, Machi
D, Mao C, Nordberg EK, Olsen GJ, Murphy-Olson DE, Olson R, Overbeek
R, Parrello B, Pusch GD, Shukla M, Vonstein V, Warren A, Xia F, Yoo H,
Stevens RL. 2017. Improvements to PATRIC, the all-bacterial Bioinfor-
matics Database and Analysis Resource Center. Nucleic Acids Res
45:D535–D542. https://doi.org/10.1093/nar/gkw1017.

10. Tatusova T, DiCuccio M, Badretdin A, Chetvernin V, Nawrocki EP, Zaslavsky
L, Lomsadze A, Pruitt KD, Borodovsky M, Ostell J. 2016. NCBI Prokaryotic
Genome Annotation Pipeline. Nucleic Acids Res 44:6614–6624. https://doi
.org/10.1093/nar/gkw569.

Bhimalli et al.

Volume 9 Issue 20 e00396-20 mra.asm.org 2

https://www.ncbi.nlm.nih.gov/nuccore/JAAUVZ000000000
https://www.ncbi.nlm.nih.gov/sra/SRR11441030
https://doi.org/10.1128/CMR.11.4.589
https://doi.org/10.1128/microbiolspec.UTI-0005-2012
https://doi.org/10.1128/microbiolspec.UTI-0005-2012
https://doi.org/10.1038/nrmicro3432
https://doi.org/10.1038/nrmicro3432
https://doi.org/10.1128/MMBR.00078-15
https://doi.org/10.1128/MMBR.00078-15
https://doi.org/10.1093/femsre/fux013
https://doi.org/10.1093/femsre/fuy043
https://doi.org/10.1128/JCM.02876-13
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1093/nar/gkw1017
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.1093/nar/gkw569
https://mra.asm.org

	Data availability. 
	ACKNOWLEDGMENTS
	REFERENCES

