nnnnnnnnnnnnnnnnn

Loyola University Chicago

Loyola eCommons

Faculty Publications and Other Works by

Bioinformatics Faculty Publications Department

5-21-2020

Draft Genome Sequence of Streptococcus anginosus UMB7768,
Isolated from a Woman with Recurrent UTI Symptoms

Sarah Miller
Loyola University Chicago

Taylor Miller-Ensminger
Loyola University Chicago

Adelina Voukadinova
Loyola University Chicago

Alan J. Wolfe
Loyola University Chicago, awolfe@luc.edu

Catherine Putonti
Loyola University Chicago, cputonti@luc.edu

Follow this and additional works at: https://ecommons.luc.edu/bioinformatics_facpub

Cf Part of the Bioinformatics Commons, and the Biology Commons

Recommended Citation

Miller, Sarah; Miller-Ensminger, Taylor; Voukadinova, Adelina; Wolfe, Alan J.; and Putonti, Catherine. Draft
Genome Sequence of Streptococcus anginosus UMB7768, Isolated from a Woman with Recurrent UTI
Symptoms. Microbiology Resource Announcements, 9, :, 2020. Retrieved from Loyola eCommons,
Bioinformatics Faculty Publications, http://dx.doi.org/10.1128/MRA.00418-20

This Article is brought to you for free and open access by the Faculty Publications and Other Works by Department
at Loyola eCommons. It has been accepted for inclusion in Bioinformatics Faculty Publications by an authorized
administrator of Loyola eCommons. For more information, please contact ecommons@luc.edu.

This work is licensed under a Creative Commons Attribution 4.0 International License.
© Miller et al., 2020.


https://ecommons.luc.edu/
https://ecommons.luc.edu/bioinformatics_facpub
https://ecommons.luc.edu/faculty
https://ecommons.luc.edu/faculty
https://ecommons.luc.edu/bioinformatics_facpub?utm_source=ecommons.luc.edu%2Fbioinformatics_facpub%2F71&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/110?utm_source=ecommons.luc.edu%2Fbioinformatics_facpub%2F71&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/41?utm_source=ecommons.luc.edu%2Fbioinformatics_facpub%2F71&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dx.doi.org/10.1128/MRA.00418-20
mailto:ecommons@luc.edu
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

*‘ Microbiology-

Resource Announcements

] AMERICAN
P  SOCIETY FOR

MICROBIOLOGY

GENOME SEQUENCES

L)

Check for
updates

Draft Genome Sequence of Streptococcus anginosus UMB7768,
Isolated from a Woman with Recurrent UTI Symptoms

Sarah Miller,@ Taylor Miller-Ensminger,? Adelina Voukadinova,? Alan J. Wolfe,®

2Bioinformatics Program, Loyola University Chicago, Chicago, lllinois, USA

Catherine Putonti2-P.<d

bDepartment of Microbiology and Immunology, Stritch School of Medicine, Loyola University Chicago, Maywood, lllinois, USA

<Department of Biology, Loyola University Chicago, Chicago, lllinois, USA
dDepartment of Computer Science, Loyola University Chicago, Chicago, lllinois, USA

ABSTRACT Streptococcus anginosus recently was implicated as a pathogen involved
in urinary tract infections. A strain of S. anginosus was isolated from the female uro-
genital tract. Here, we present the draft genome sequence of S. anginosus strain
UMB7768.

treptococcus anginosus is a catalase-negative Gram-positive bacterium normally

associated with a beneficial role in the human gastrointestinal and oropharynx
microbiota (1, 2). However, recent studies have shown that S. anginosus is a pathogenic
contributor to several abscess-forming infections and potentially plays a role in cystic
fibrosis (3, 4). Furthermore, S. anginosus is the predominant member of the S. milleri
group (which also includes S. constellatus and S. intermedius) found in the urogenital
tract (5). A prior study found that strains of the bladder and vaginal communities were
highly similar, suggesting microbial sharing between these two microbiota (6). S.
anginosus is considered an emerging uropathogen; it has been associated with urgency
urinary incontinence (7) and urinary tract infections (UTls) (8, 9). Here, we present the
draft genome sequence of S. anginosus UMB7768 from the urinary microbiota of a
female with recurrent UTI.

A voided urine specimen was collected from a patient at the Women’s Pelvic
Medicine Center at the University of California, San Diego, as part of a previous
institutional review board (IRB)-approved study (University of California, San Diego, IRB
no. 170077AW). S. anginosus UMB7768 was isolated from this sample using the ex-
panded quantitative urinary culture (EQUC) protocol (10). The genus and species of this
isolate were determined with matrix-assisted laser desorption ionization-time of flight
(MALDI-TOF) mass spectrometry (10) and then stored at —80°C. Following freezing, the
isolate was streaked onto a Columbia nalidixic acid (CNA) agar plate and incubated at
35°C with 5% CO, for 24 h. A single colony was selected from the plate and inoculated
in blood heart infusion (BHI) broth at 37°C with shaking for 24 h. DNA was extracted
using the Qiagen DNeasy blood and tissue kit following the manufacturer’s protocol for
Gram-positive bacteria (with minor modification) and quantified using a Qubit fluo-
rometer. The extracted DNA was sent to the Microbial Genomic Sequencing Center
(MiGS) at the University of Pittsburgh for sequencing. There, the DNA was enzymatically
fragmented using an Illumina tagmentation enzyme, and then indices were attached
using PCR. The DNA library was sequenced using an Illlumina NextSeq 550 platform,
producing 1,513,634 pairs of 150-bp reads. Raw reads were trimmed using Sickle v1.33
(https://github.com/najoshi/sickle) and assembled using SPAdes v3.13 with the “only
assembler” option for k values of 55, 77, 99, and 127 (11). The genome coverage
was calculated using BBMap v38.47 (https://sourceforge.net/projects/bbmap/). PATRIC
v3.6.3 (12) was used to annotate the genome in-house; the publicly available genome
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sequence was annotated using the NCBI Prokaryotic Genome Annotation Pipeline
(PGAP) v4.11 (13). Unless otherwise noted, default parameters were used for all
software tools listed.

The S. anginosus UMB7768 draft genome sequence is 2,158,792 bp long, assembled

in 47 contigs with an N, value of 121,537 bp and a GC content of 38.77%. The
genome’s coverage is 182X. The PGAP annotation found 2,168 coding DNA sequences
(CDSs), 2,000 with protein prediction, 45 tRNAs, and 5 complete rRNA sequences (3 5S,
1 16S, and 1 23S). PATRIC identified numerous virulence factors and genes associated
with antibiotic resistance. Further investigation of the latter using the ResFinder v3.2
(14) Web server identified resistances to macrolides and tetracycline, which have been
documented as common within the S. milleri group (4). Future examination of the
virulence factors identified will expand our understanding of S. anginosus in the
urogenital tract and its role in UTI development.

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

GenBank under the accession no. JAAUWB000000000. The version described in this
paper is the first version, JAAUWB010000000. The raw sequencing reads have been
deposited in the SRA under the accession no. SRR11441032.

ACKNOWLEDGMENTS

This work was conducted as part of Loyola University Chicago’s Department of

Biology Bacterial Genomics course. For prior patient recruitment, we acknowledge the
Loyola Urinary Education and Research Collaborative (LUEREC) and the patients who
provided the samples for this study.

REFERENCES

1.

Volume 9

Spellerberg B, Brandt C. 2015. Streptococcus, p 383-402. In Jorgenson JH,
Pfaller MA, Carroll KC, Funke G, Landry ML, Richter SS, Warnock DW (ed),
Manual of clinical microbiology, 11th ed. ASM Press, Washington, DC.

. Whiley RA, Beighton D, Winstanley TG, Fraser HY, Hardie JM. 1992.

Streptococcus intermedius, Streptococcus constellatus, and Streptococ-
cus anginosus (the Streptococcus milleri group): association with differ-
ent body sites and clinical infections. J Clin Microbiol 30:243-244.
https://doi.org/10.1128/JCM.30.1.243-244.1992.

. Asam D, Spellerberg B. 2014. Molecular pathogenicity of Streptococcus

anginosus. Mol Oral Microbiol 29:145-155. https://doi.org/10.1111/omi
.12056.

. Grinwis ME, Sibley CD, Parkins MD, Eshaghurshan CS, Rabin HR, Surette

MG. 2010. Macrolide and clindamycin resistance in Streptococcus milleri
group isolates from the airways of cystic fibrosis patients. Antimicrob
Agents Chemother 54:2823-2829. https://doi.org/10.1128/AAC.01845-09.

. Jakubovics NS, Yassin SA, Rikard AH. 2014. Community interactions of

oral streptococci. Adv Appl Microbiol 87:43-110. https://doi.org/10
.1016/B978-0-12-800261-2.00002-5.

. Thomas-White K, Forster SC, Kumar N, Van Kuiken M, Putonti C, Stares

MD, Hilt EE, Price TK, Wolfe AJ, Lawley TD. 2018. Culturing of female
bladder bacteria reveals an interconnected urogenital microbiota. Nat
Commun 9:1557. https://doi.org/10.1038/541467-018-03968-5.

. Pearce MM, Hilt EE, Rosenfeld AB, Zilliox MJ, Thomas-White K, Fok C,

Kliethermes S, Schreckenberger PC, Brubaker L, Gai X, Wolfe AJ. 2014.
The female urinary microbiome: a comparison of women with and
without urgency urinary incontinence. mBio 5:e01283-14. https://doi
.org/10.1128/mBio.01283-14.

. Siegman-Igra Y, Azmon Y, Schwartz D. 2012. Milleri group streptococcus:

Issue 21 e00418-20

a stepchild in the viridans family. Eur J Clin Microbiol Infect Dis 31:
2453-2459. https://doi.org/10.1007/510096-012-1589-7.

. Furuichi M, Horikoshi Y. 2018. Sites of infection associated with Strep-

tococcus anginosus group among children. J Infect Chemother 24:
99-102. https://doi.org/10.1016/j.jiac.2017.09.011.

. 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.

. 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.

. Brettin T, Davis JJ, Disz T, Edwards RA, Gerdes S, Olsen GJ, Olson R,

Overbeek R, Parrello B, Pusch GD, Shukla M, Thomason JA, 3rd, Stevens
R, Vonstein V, Wattam AR, Xia F. 2015. RASTtk: a modular and extensible
implementation of the RAST algorithm for building custom annotation
pipelines and annotating batches of genomes. Sci Rep 5:8365. https://
doi.org/10.1038/srep08365.

. 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
.0rg/10.1093/nar/gkw569.

. 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
.0rg/10.1093/jac/dks261.

mra.asm.org 2

1sanb Aq 020z ‘0€ 18qo100 uo /Blo wse eiw//:dny wolj papeojumoq


https://www.ncbi.nlm.nih.gov/nuccore/JAAUWB000000000
https://www.ncbi.nlm.nih.gov/sra/SRR11441032
https://doi.org/10.1128/JCM.30.1.243-244.1992
https://doi.org/10.1111/omi.12056
https://doi.org/10.1111/omi.12056
https://doi.org/10.1128/AAC.01845-09
https://doi.org/10.1016/B978-0-12-800261-2.00002-5
https://doi.org/10.1016/B978-0-12-800261-2.00002-5
https://doi.org/10.1038/s41467-018-03968-5
https://doi.org/10.1128/mBio.01283-14
https://doi.org/10.1128/mBio.01283-14
https://doi.org/10.1007/s10096-012-1589-7
https://doi.org/10.1016/j.jiac.2017.09.011
https://doi.org/10.1128/JCM.02876-13
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1038/srep08365
https://doi.org/10.1038/srep08365
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.1093/jac/dks261
https://doi.org/10.1093/jac/dks261
https://mra.asm.org
http://mra.asm.org/

	Draft Genome Sequence of Streptococcus anginosus UMB7768, Isolated from a Woman with Recurrent UTI Symptoms
	Recommended Citation

	Data availability. 
	ACKNOWLEDGMENTS
	REFERENCES

