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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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S 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 
(Protocol number: CHS-Et/M.7-P 4.3/2022–2023). The nasopharyngeal swab samples 
were plated on 5% sheep blood agar (Oxoid) and incubated anaerobically for 24 
hours at 37°C. Bacteria identification was done using the matrix-assisted laser desorp
tion/ionization-time-of-flight mass spectrometer. Antimicrobial susceptibility testing was 
performed on MH agar with 5% sheep blood using seven antibiotics (chloramphenicol, 
clindamycin, erythromycin, linezolid, tetracycline, trimethoprim-sulfamethoxazole, and 
vancomycin) in a disk diffusion assay and interpreted according to the Clinical Laboratory 
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 
cultures using the QIAamp DNA Mini Kit (Qiagen, Germany) after suspending the 
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 
Illumina DNA library preparation kit (Illumina Inc., San Diego, CA, USA). The quality and 
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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 (Illumina Inc., San Diego, CA) using a 2 × 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 40×, 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.3.2.9 (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).
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