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Antibiotic resistance and draft genome profiles of

10 Streptococcus pneumoniae and 3 Streptococcus
pseudopneumoniae strains isolated from the nasopharynx of
people living with human immunodeficiency virus in Ghana
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ABSTRACT Genomic data on clinically important bacteria species such as Streptococ-
cus pneumoniae and Streptococcus pseudopneumoniae from low- and middle-income
countries, including Ghana, are scarce. In this study, we provide data on antimicrobial
resistance (AMR) and whole-genome profiles of a collection of streptococci species to
support AMR surveillance efforts in the country.
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treptococci are a major cause of a wide range of diseases including pneumoniae,
bacteremia, and meningitis (1). The similarities between Streptococcus pseudopneu-
moniae and Streptococcus pneumoniae make distinguishing them using traditional
typing methods challenging (2, 3). Information on the epidemiology and genomic
characteristics of S. pseudopneumoniae is scarce in sub-Saharan countries, including
Ghana. Like S. pneumoniae, S. pseudopneumoniae is frequently associated with high rates
of antimicrobial resistance, particularly to penicillin, macrolides, co-trimoxazole, and
tetracycline (3). This article details the antimicrobial susceptibility and genomic profiles
of 10 S. pneumoniae and 3 S. pseudopneumoniae isolates recovered from nasopharyngeal
swabs collected from HIV-positive individuals during a cross-sectional study conducted
at three hospitals in the Greater Accra Region of Ghana: University of Ghana Hospital,
LEKMA Hospital, and Korle Bu Teaching Hospital. The study received approval from the
University of Ghana, College of Health Sciences Ethical and Protocol Review Committee Editor Catherine Putonti, Loyola University Chicago,
(Protocol number: CHS-Et/M.7-P 4.3/2022-2023). The nasopharyngeal swab samples  Chicago lllinois, USA
were plated on 5% sheep blood agar (Oxoid) and incubated anaerobically for 24 Address correspondence to
hours at 37°C. Bacteria identification was done using the matrix-assisted laser desorp- Beverly Egyir, beverlyegyir@gmail.com,
tion/ionization-time-of-flight mass spectrometer. Antimicrobial susceptibility testing was ~ Pe9Yr@noguchiug.edugh.
performed on MH agar with 5% sheep blood using seven antibiotics (chloramphenicol, Lawrencia Ami Emefa Ativi, Mildred Adusei-Poku, and
clindamycin, erythromycin, linezolid, tetracycline, trimethoprim-sulfamethoxazole, and ~ William Boateng contributed equally to this article.
R . . . . . L The order of names was determined by overall
vancomycin) in a disk diffusion assay and interpreted according to the Clinical Laboratory contribution efforts.
Standards Institute guidelines (CLSI, 2023). S. pneumoniae ATCC 49619 strain was used as
control.
Following the manufacturer’s instructions, DNA was extracted from pure overnight Received 12 May 2024
cultures using the QIAamp DNA Mini Kit (Qiagen, Germany) after suspending the  Accepted 24 August2024
. . . . K Published 4 October 2024
colonies in lysozyme. The extracted DNA was then quantified using the Qubit 4.0
fluorometer and the High Sensitivity dsDNA Assay Kit. Libraries were generated using the Copyright © 2024 Ativi et al. This is an open-access

lllumina DNA library preparation kit (Illumina Inc., San Diego, CA, USA). The quality and ~ 2"icle distributed underthe terms of the Creative
Commons Attribution 4.0 International license.
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https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_029688745.1/
https://www.ncbi.nlm.nih.gov/sra/SRR24071752
https://www.ncbi.nlm.nih.gov/biosample/SAMN34074645/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_029688705.1/
https://www.ncbi.nlm.nih.gov/sra/SRR24071750
https://www.ncbi.nlm.nih.gov/biosample/SAMN34074647/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_038362225.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRR28419022
https://www.ncbi.nlm.nih.gov/biosample/?term=SAMN40566640
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_038149085.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRR28419021
https://www.ncbi.nlm.nih.gov/biosample/?term=SAMN40566641
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_038149065.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRR28419019
https://www.ncbi.nlm.nih.gov/biosample/?term=SAMN40566642
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_038149035.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRR28419018
https://www.ncbi.nlm.nih.gov/biosample/?term=SAMN40566643
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_038149015.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRR28419017
https://www.ncbi.nlm.nih.gov/biosample/?term=SAMN40566644
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https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_038362255.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRR28419016
https://www.ncbi.nlm.nih.gov/biosample/?term=SAMN40566645
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_038148995.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRR28419015
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https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_038148905.1/
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concentration of the libraries were subsequently assessed using the 2100 bioanalyzer
system (Agilent) and Qubit 4.0 fluorometer, respectively. The libraries underwent dilution
to reach a concentration of 2 nM, subsequently pooled, and subjected to sequencing on
the Illumina Miseq platform (lllumina Inc., San Diego, CA) using a 2 x 300 bp chemistry.
After sequencing, Trimmomatic v.0.39 (4) was employed in the trimming of adaptors and
reads with a quality score below 20. FastQC v.1.0 (https://www.bioinformatics.babra-
ham.ac.uk) was used in the quality control checks of the reads. Unicycler v.0.5.0 (5) was
used in the assembly of the trimmed reads and subsequently assessed using Quast
v.5.2.0 (6). All genomes had a Q-score greater than 30, a minimum coverage of 40x, less
than 300 contigs, and a minimum contig size exceeding 200 bp. Post assembly, Kmer-
Finder v.4.1 (https://cge.food.dtu.dk/services/KmerFinder/) (7) was employed in bacterial
species identification. ResFinder v.4.1 (https://cge.food.dtu.dk/services/ResFinder/) (8),
CARD v.3.29 (https://card.mcmaster.ca/) (9), VirulenceFinder v.2.0 (https://
cge.food.dtu.dk/services/VirulenceFinder/) (10), and MLST v.2.0 (https://cge.food.dtu.dk/
services/MLST/) (11) were used in the determination of sequence types, resistance, and
virulence genes using default settings. The assembled genomes were annotated using
Prokka v.1.14.6 (12).

ACKNOWLEDGMENTS

Participant recruitment was funded by HIV Co-morbidities Research Training in Ghana
program (HIV-ComRT). Antimicrobial susceptibility testing was supported by CAPREX
project (RY89). Culture, identification, and whole-genome sequencing were supported
by SeqgAfrica (FF RGR2 FF25) project, funded by the Department of Health and Social
Care’s Fleming Fund using UK aid.

The views expressed in this publication are those of the authors and not necessarily
those of the UK Department.

AUTHOR AFFILIATIONS

'Department of Medical Microbiology, University of Ghana Medical School, Accra, Ghana
’Department of Bacteriology, Noguchi Memorial Institute for Medical Research, Accra,
Ghana

*Department of Pediatrics, Yale School of Medicine, Yale University, New Haven,
Connecticut, USA

“Department of Population, Family and Reproductive Health, School of Public Health,
University of Ghana, Accra, Ghana

AUTHOR ORCIDs

Beverly Egyir (& http://orcid.org/0000-0002-5032-8739

AUTHOR CONTRIBUTIONS

Lawrencia Ami Emefa Ativi, Data curation, Formal analysis, Methodology, Writing —
original draft, Writing - review and editing | Mildred Adusei-Poku, Conceptualization,
Formal analysis, Funding acquisition, Investigation, Methodology, Project administration,
Supervision, Writing — original draft, Writing - review and editing | William Boateng, Data
curation, Formal analysis, Investigation, Methodology, Writing - original draft, Writing
- review and editing | Christian Owusu-Nyantantakyi, Data curation, Investigation,
Methodology, Writing — review and editing | Justice Kwesi Danso, Data curation, Formal
analysis, Methodology, Writing — review and editing | Agnes Oclu, Data curation, Formal
analysis, Methodology, Writing - review and editing | Alfred Bortey, Data curation, Formal
analysis, Investigation, Writing — review and editing | Grebstad Rabbi Amuasi, Data
curation, Formal analysis, Methodology, Writing — review and editing | Blessing Kofi Adu
Tabi, Data curation, Formal analysis, Methodology, Writing - review and editing | Elijah
Paintsil, Project administration, Resources, Writing — review and editing | Kwasi Torpey,
Project administration, Resources, Writing — review and editing | Nicholas Dzifa Dayie,

November 2024 Volume 13 Issue 11

Microbiology Resource Announcements

10.1128/mra.00505-24 4

Downloaded from https://journals.asm.org/journal/mra on 04 March 2025 by 197.255.68.156.


https://www.bioinformatics.babraham.ac.uk
https://cge.food.dtu.dk/services/KmerFinder/
https://cge.food.dtu.dk/services/ResFinder/
https://card.mcmaster.ca/
https://cge.food.dtu.dk/services/VirulenceFinder/
https://cge.food.dtu.dk/services/MLST/
https://doi.org/10.1128/mra.00505-24

Announcement

Microbiology Resource Announcements

Formal analysis, Investigation, Methodology, Validation, Writing - review and editing
| Beverly Egyir, Conceptualization, Data curation, Formal analysis, Funding acquisition,
Investigation, Methodology, Project administration, Resources, Software, Supervision,
Validation, Visualization, Writing - original draft, Writing - review and editing

DATA AVAILABILITY
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database with BioProject number PRINA952500. Table 1 summarizes the antibiotic
profile and genomic characteristics of the isolates.
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