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Draft genome sequences of two Salmonella Uzaramo isolates 
from poultry in South Africa
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ABSTRACT Salmonella enterica is a zoonotic pathogen and a leading cause of food­
borne gastroenteritis in humans. Here, we report the draft genome sequences of two 
Salmonella Uzaramo isolates, which were isolated from poultry organs during routine 
post-mortem examination in South Africa. Currently, whole-genome sequences on 
Salmonella Uzaramo are scanty.
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S almonella enterica is an important zoonotic pathogen and a leading cause of 
foodborne gastroenteritis in humans (1). More than 2,600 Salmonella serovars have 

been reported globally, most of which have the potential to cause disease in animals and 
humans (1, 2). Poultry is a common reservoir of Salmonella serovars (3, 4). Here, we report 
the draft genome sequences of two Salmonella Uzaramo isolates, which were isolated 
from poultry in 2001, at the Bacteriology Laboratory, Faculty of Veterinary Science, 
University of Pretoria, South Africa.

Initially, Salmonella was detected by adding organ samples (25 g) to 225 mL of 
buffered peptone water and incubated at 37°C for 16–18 hours. The buffered peptone 
water culture (100 µL) was inoculated into 10 mL Rappaport-Vassiliadis medium and 
incubated at 42°C for 24 hours. After 24 hours, the cultures were spread on XLD medium 
and incubated for 24 hours at 37°C. Suspect Salmonella colonies were primarily identified 
by Gram staining, catalase, oxidase, and spot indole tests. Presumptive Salmonella 
isolates were subjected to secondary identification by API10S and serotyping was by 
the Kauffman-White method.

Frozen Salmonella isolates were subcultured onto tryptic soy broth and incubated for 
24 hours at 35°C. Cultures were first streaked on Salmonella Shigella Agar followed by 
Brilliance Salmonella Agar Base (BSA). Pure colonies from BSA were used for phenotypic 
identification using VITEK (Biomerieux, Canada). DNA extraction and sequencing were 
performed on a pure colony as described previously (5, 6). Briefly, DNA was extracted 
using the DNeasy Blood and Tissue Kit (Qiagen, Hilden, Germany). DNA libraries were 
prepared using the Illumina DNA Prep Tagmentation Kit and Integrated DNA Technolo­
gies for Illumina DNA/RNA unique dual indexes (5, 6). Paired-end (2  ×  150 bp) sequenc­
ing was performed on the Illumina MiniSeq system. Default parameters were used 
in all bioinformatics tools. Raw reads were preprocessed with FastQC v0.11.9 (https://
github.com/s-andrews/FastQC) and Trimmomatic v0.39 (7). Reads with Phred scores 
above 20 were assembled de novo using SKESA v2.4.0 (8). The assembly quality was 
assessed using QUAST v5.2 (9). Genomes were annotated using the NCBI Prokaryotic 
Genome Annotation Pipeline v6.6 (10). Isolates were serotyped using SISTR v1.0 (11), and 
the sequence types were determined using the PubMLST scheme (12). Resistome was 
identified using the CARD database (13), while the prophageome and plasmidome were 
determined using PHASTER (14) and MOB-suite v3.1 (15), respectively.
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Sequencing of Salmonella SE-143 yielded 25 contigs and genome size of 4,570,753 bp 
with 86× coverage and % GC content of 52.2 (Table 1), whereas Salmonella SE-144 
produced 24 contigs, 4,677,087 bp genome size with 76× coverage and % GC of 52.2. The 
two Salmonella isolates were serotyped as Salmonella Uzaramo. Salmonella Uzaramo 
SE-143 contains 4,221 protein-coding genes, 68 tRNAs, 9 ncRNAs, and 2 CRISPR arrays, 
whereas Salmonella Uzaramo SE-144 has 4,334 protein-coding genes, 69 tRNAs, 10 
ncRNAs, and 2 CRISPR arrays.

The two Salmonella Uzaramo isolates belonged to the same genetic background 
as determined by PubMLST, having the same allele profile that constitutes a novel 
sequence type, and carried two intact prophages (Table 1). In addition, the resistome 
content was similar between the two isolates, but Salmonella Uzaramo SE-144 carried 
two additional genes encoding resistance to sulfonamides (sul2) and β-lactams (TEM-1) 
(Table 1). Likewise, SE-144 carried a conjugative IncI-gamma/K1 plasmid type that was 
absent in SE-143.
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REFERENCES

1. Emond-Rheault J-G, Jeukens J, Freschi L, Kukavica-Ibrulj I, Boyle B, 
Dupont M-J, Colavecchio A, Barrere V, Cadieux B, Arya G, et al. 2017. A 
Syst-OMICS approach to ensuring food safety and reducing the 
economic burden of salmonellosis. Front Microbiol 8:996. https://doi.
org/10.3389/fmicb.2017.00996

2. Gupta SK, Sharma P, McMillan EA, Jackson CR, Hiott LM, Woodley T, 
Humayoun SB, Barrett JB, Frye JG, McClelland M, Chang Y-F. 2019. 
Genomic comparison of diverse Salmonella serovars isolated from swine. 
PLoS ONE 14:e0224518. https://doi.org/10.1371/journal.pone.0224518

3. Samper-Cativiela C, Diéguez-Roda B, Trigo da Roza F, Ugarte-Ruiz M, 
Elnekave E, Lim S, Hernández M, Abad D, Collado S, Sáez JL, de Frutos C, 
Agüero M, Moreno MÁ, Escudero JA, Álvarez J. 2022. Genomic 
characterization of multidrug-resistant Salmonella serovar Kentucky 
ST198 isolated in poultry flocks in Spain (2011–2017). Microb Genom 
8:000773. https://doi.org/10.1099/mgen.0.000773

4. Souza MN, Lehmann FKM, De Carli S, Kipper D, Fonseca ASK, Ikuta N, 
Lunge VR. 2019. Molecular detection of Salmonella serovars Enteritidis, 
Heidelberg and Typhimurium directly from pre-enriched poultry 
samples. Br Poult Sci 60:388–394. https://doi.org/10.1080/00071668.
2019.1614525

5. Bryan N, Anderson R, Lawal OU, Parreira VR, Goodridge L. 2023. Draft 
genome sequence of Exiguobacterium sp. strain N5, isolated from a 
recreational freshwater kettle lake in Ontario. Microbiol Resour Announc 
12:e0126122. https://doi.org/10.1128/mra.01261-22

6. Bryan N, Anderson R, Lawal OU, Parreira VR, Goodridge L. 2023. Draft 
genome sequence of Bacillus anthracis N1, isolated from a recreational 
freshwater kettle lake in Ontario. Microbiol Resour Announc 
12:e0126222. https://doi.org/10.1128/mra.01262-22

7. Bolger AM, Lohse M, Usadel B. 2014. Trimmomatic: a flexible trimmer for 
illumina sequence data. Bioinformatics 30:2114–2120. https://doi.org/
10.1093/bioinformatics/btu170

8. Souvorov A, Agarwala R, Lipman DJ. 2018. SKESA: Strategic k-mer 
extension for scrupulous assemblies. Genome Biol. 19:153. https://doi.
org/10.1186/s13059-018-1540-z

9. Gurevich A, Saveliev V, Vyahhi N, Tesler G. 2013. QUAST: Quality 
assessment tool for genome assemblies. Bioinformatics 29:1072–1075. 
https://doi.org/10.1093/bioinformatics/btt086

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

11. Yoshida CE, Kruczkiewicz P, Laing CR, Lingohr EJ, Gannon VPJ, Nash JHE, 
Taboada EN. 2016. The Salmonella In Silico Typing Resource (SISTR): an 
open web-accessible tool for rapidly typing and subtyping draft 
Salmonella genome assemblies. PLoS One 11:e0147101. https://doi.org/
10.1371/journal.pone.0147101

12. Jolley KA, Maiden MCJ. 2010. BIGSdb: Scalable analysis of bacterial 
genome variation at the population level. BMC Bioinformatics 11:595. 
https://doi.org/10.1186/1471-2105-11-595

13. Alcock BP, Raphenya AR, Lau TTY, Tsang KK, Bouchard M, Edalatmand A, 
Huynh W, Nguyen A-L, Cheng AA, Liu S, et al. 2020. CARD 2020: 
antibiotic resistome surveillance with the comprehensive antibiotic 
resistance database. Nucleic Acids Res 48:D517–D525. 
https://doi.org/10.1093/nar/gkz935

14. Arndt D, Grant JR, Marcu A, Sajed T, Pon A, Liang Y, Wishart DS. 2016. 
PHASTER: a better, faster version of the PHAST phage search tool. 
Nucleic Acids Res 44:W16–21. https://doi.org/10.1093/nar/gkw387

15. Robertson J, Nash JHE. 2018. MOB-suite: software tools for clustering, 
reconstruction and typing of plasmids from draft assemblies. Microb 
Genom 4:1–7. https://doi.org/10.1099/mgen.0.000206

Announcement Microbiology Resource Announcements

January 2024  Volume 13  Issue 1 10.1128/mra.01026-23 4

https://www.ncbi.nlm.nih.gov/nuccore/JAWDKR000000000.1
https://www.ncbi.nlm.nih.gov/nuccore/JAWDKQ000000000.1
https://trace.ncbi.nlm.nih.gov/Traces/?view=run_browser&acc=SRR26197577&display=metadata
https://trace.ncbi.nlm.nih.gov/Traces/?view=run_browser&acc=SRR26197576&display=metadata
https://www.ncbi.nlm.nih.gov/nuccore/JAWDKR000000000.1
https://www.ncbi.nlm.nih.gov/nuccore/JAWDKQ000000000.1
https://doi.org/10.3389/fmicb.2017.00996
https://doi.org/10.1371/journal.pone.0224518
https://doi.org/10.1099/mgen.0.000773
https://doi.org/10.1080/00071668.2019.1614525
https://doi.org/10.1128/mra.01261-22
https://doi.org/10.1128/mra.01262-22
https://doi.org/10.1093/bioinformatics/btu170
https://doi.org/10.1186/s13059-018-1540-z
https://doi.org/10.1093/bioinformatics/btt086
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.1371/journal.pone.0147101
https://doi.org/10.1186/1471-2105-11-595
https://doi.org/10.1093/nar/gkz935
https://doi.org/10.1093/nar/gkw387
https://doi.org/10.1099/mgen.0.000206
https://doi.org/10.1128/mra.01026-23

	Draft genome sequences of two Salmonella Uzaramo isolates from poultry in South Africa

