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ABSTRACT Pseudomonas aeruginosa is a common nosocomial pathogen often asso-
ciated with a high mortality rate in vulnerable populations. Here, we describe the
genomic sequence of a pan-resistant, high-risk clone of P. aeruginosa sequence type
111 (ST111) isolated from a hospital patient in Sudan.

Pseudomonas aeruginosa is an opportunistic Gram-negative pathogen noted for its
intrinsic resistance to multiple antibiotics. Due to increasing multidrug resistance,

treatment options for P. aeruginosa infections are limited, and treatment requires new
therapeutic approaches (1, 2). Here, we report the draft genome sequence of a
pan-resistant, high-risk clone of a P. aeruginosa strain (NUBRI-P) isolated from Sudan.

P. aeruginosa strain NUBRI-P was isolated from a postoperative wound infection of
a 52-year-old male admitted to the Khartoum North Teaching Hospital in Sudan. The
specimen was directly inoculated on MacConkey agar and then was incubated over-
night under aerobic conditions at 37°C. The colony was identified using Gram stain and
biochemical properties assessed with an oxidase test, a catalase test, Kligler’s iron agar
(KIA), sulfide indole motility (SIM), a citrate agar test, and a urea test (3). The analytical
profile index (API20-NE) was used to confirm the isolate. Disc diffusion testing was
carried out on the isolate according to Clinical and Laboratory Standards Institute
(CLSI M100 2007) guidelines (4). The isolate showed resistance to 18 of the antibiotics
tested, namely, imipenem (10 �g), meropenem (10 �g), ertapenem (10 �g), amikacin
(30 �g), co-trimoxazole (23.75 �g), ampicillin (10 �g), aztreonam (15 �g), amoxiclav
(30 �g), ceftazidime (30 �g), ceftriaxone (30 �g), cefotaxime (10 �g), ciprofloxacin
(5 �g), tetracycline (30 �g), norfloxacin (10 �g), naldixic acid (30 �g), gentamicin
(10 �g), tobramycin (10 �g), and colistin (10 �g). The strain was subcultured 10 times
before the DNA extraction. The genomic DNA was extracted from three colonies using
a QIAamp DNA minikit (Qiagen, Germany). Paired-end libraries were prepared using the
Nextera DNA Flex library prep kit, followed by 2 � 300-bp sequencing on a MiSeq
platform (Illumina, Inc., USA). The resultant paired-end reads were quality trimmed
using Sickle version 1.33 (5) and de novo assembled using SPAdes version 3.11 (6) with
default settings. The contiguous sequences were then submitted to the NCBI Prokary-
otic Genome Annotation Pipeline (7). Multilocus sequence typing and the prediction of
resistance genes were performed using GoSeqIt (https://www.goseqit.com/) (8). The
Research Ethics Committee at the National University in Sudan approved this study
(NU-REC90).

A total of 1,351,018 paired-end reads were obtained from the whole-genome
sequence of NUBRI-P. Quality-controlled reads (1,348,461 reads; average length,
267.7 bp; 56-fold read depth of the genome) with a Phred score of �20 were assembled
de novo with a minimum contig cutoff of 200 bp for 99 contigs (average contig length,
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65,172 bp; N50, 219,079 bp). The total genome length was 6,452,072 bp with a GC
content of 66.3%. In total, the NUBRI-P genome contains 6,247 genes (6,183 protein-
coding genes and 64 RNA genes). The multilocus sequence type (MLST) was defined as
sequence type 111 (ST111). According to the P. aeruginosa PubMLST database (https://
pubmlst.org/paeruginosa/), ST111 is reported mainly from Europe, North and South
America, and Asia. By using the ResFinder database within the GoSeqIt pipeline, five
antibiotic resistance genes were found in NUBRI-P, including the aminoglycoside resistance
gene aph(3=)-IIb (GenBank accession no. TGO97691), the beta-lactamase resistance gene
blaOXA-395 (TGO99202), the fluoroquinolone resistance gene crpP (TGP00565), and the
fosfomycin resistance gene murA (TGP01273).

This whole-genome sequence of the globally dominant high-risk clone ST111 of P.
aeruginosa, isolated from Sudan, and its resistance markers have the potential to
improve our understanding of various molecular mechanisms, including antibiotic
resistance and pathogenicity.

Data availability. This whole-genome shotgun project has been deposited in
DDBJ/ENA/GenBank under the accession no. SMZF00000000. The version described in
this paper is the first version, SMZF01000000. The raw sequencing reads have been
submitted to the SRA under the accession no. SRR8729748.

REFERENCES
1. Trautmann M, Lepper PM, Haller M. 2005. Ecology of Pseudomonas aerugi-

nosa in the intensive care unit and the evolving role of water outlets as
a reservoir of the organism. Am J Infect Control 33:S41–S49. https://doi
.org/10.1016/j.ajic.2005.03.006.

2. Ahm LN, Mohieldein OS, Aljabry A. 2017. Prevalence of Pseudomonas
aeruginosa in Khartoum Teaching Dental Hospital. J Dent Med Sci 16:
62– 69.

3. Betty AF, David FS, Alice SW. 2007. Diagnostic microbiology, 12th ed,
Andrew Allen, Chicago, IL.

4. Ferao MJ, Craig WC, Dudlley MN. 2002. Performance standards for anti-
microbial susceptibility testing, p 15–17. National Committee for Clinical
Laboratory Standards, Wayne, PA.

5. 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 se-
quencing. J Comput Biol 19:455– 477. https://doi.org/10.1089/cmb.2012
.0021.

6. Joshi NA, Fass JN. 2011. Sickle: a sliding-window, adaptive, quality-based
trimming tool for FastQ files (version 1.33). https://github.com/najoshi/
sickle.

7. 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.

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

Mohamed et al.

Volume 8 Issue 40 e00879-19 mra.asm.org 2

https://pubmlst.org/paeruginosa/
https://pubmlst.org/paeruginosa/
https://www.ncbi.nlm.nih.gov/protein/TGO97691
https://www.ncbi.nlm.nih.gov/protein/TGO99202
https://www.ncbi.nlm.nih.gov/protein/TGP00565
https://www.ncbi.nlm.nih.gov/protein/TGP01273
https://www.ncbi.nlm.nih.gov/nuccore/SMZF00000000
https://www.ncbi.nlm.nih.gov/sra/SRR8729748
https://doi.org/10.1016/j.ajic.2005.03.006
https://doi.org/10.1016/j.ajic.2005.03.006
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1089/cmb.2012.0021
https://github.com/najoshi/sickle
https://github.com/najoshi/sickle
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.1093/nar/gkv1239
https://mra.asm.org

	Data availability. 
	REFERENCES

