Data in Brief 58 (2025) 111235

journal homepage: www.elsevier.com/locate/dib

Contents lists available at ScienceDirect

Data in Brief

Data Article

Draft genome dataset of Streptomyces M
griseoincarnatus strain R-35 isolated from tidal

pool sediments

Check for
updates

Danielle Dana Mitchell, Jo-Marie Vreulink, Alaric Prins, Marilize Le

Roes-Hill*

Applied Microbial and Health Biotechnology Institute, Cape Peninsula University of Technology, PO Box 1906,

Bellville, Cape Town, 7530, South Africa

ARTICLE INFO

ABSTRACT

Article history:

Received 18 July 2024

Revised 23 August 2024

Accepted 29 August 2024

Available online 16 December 2024

Dataset link: Genomics dataset of marine
isolate Streptomyces griseoincarnatus strain
R-35 (Original data)

Dataset link: Multi-omics data from marine
sites along the Western Cape, South Africa
(Original data)

Keywords:
Actinobacteria
Genomics
Marine
Streptomyces
Tidal pool

* Corresponding author.

The marine isolate, Streptomyces griseoincarnatus strain R-35,
was isolated from marine sediments collected from the Glen-
cairn Tidal Pool, Table Mountain National Park, Cape Town,
South Africa. The genomic DNA was sequenced using the lon
Torrent GeneStudio™ S5 platform, and the de novo assem-
bly was performed using the SPAdes assembler on the Cen-
tre for High Performance Computing (CHPC) Lengau Clus-
ter located at the CSIR, Rosebank, South Africa. The draft
genome assembly consisted of 722 contigs totaling 7,625,174
base pairs and a G+C% content of 72.2 mol%. Genome com-
pleteness and genome contamination were determined as
99.12% and 0.92%, respectively. Genome annotations per-
formed using the Rapid Annotation with Subsystem Tech-
nology (RAST) and the Bacterial and Viral Bioinformatics Re-
source Centre (BV-BRC) determined the presence of 7996
coding sequences (CDS), 63 transfer RNAs (tRNAs), and six
ribosomal RNAs (rRNAs). A total of 2570 hypothetical pro-
teins were assigned, and 5246 proteins were assigned to
function. The phylogenomic positioning of S. griseoincarnatus
strain R-35 was determined using the Type Strain Genome
Server (TYGS) and was found to be related to S. griseoin-
carnatus JCM 43817, with a digital DNA-DNA hybridisation
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(dDDH) value of 84.1%, and an OrthoANIu value of 98.22%.
The CARD RGI algorithm on Proksee predicted the pres-
ence of 6,107 antimicrobial resistance (AMR) features, 27
biosynthetic gene clusters (BGCs) were predicted using an-
tiSMASH, while 189 carbohydrate-active enzymes (CAZymes)
were predicted using dbCAN3. The raw genome sequenc-
ing data has been submitted to the National Center for
Biotechnology (NCBI) under the BioProject ID PRJNA1129156
(BioSample ID Accession Number: SAMN42145163; Short
Read Archive (SRA) Accession: SRR29633055; https://www.
ncbi.nlm.nih.gov/bioproject/PRINA1129156).
© 2024 Published by Elsevier Inc.
This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)

Specifications Table

Subject

Specific subject area
Type of data

Data collection

Data source location

Data accessibility

Related research article

Microbial Genomics

Microbiology, Genomics, Biotechnology

Raw and processed data (tables, graphs, figures)

Streptomyces griseoincarnatus strain R-35 was isolated from marine sediments
collected from the Glencairn tidal pool, Table Mountain National Park. Cultures
were maintained on ISP2 prepared with artificial seawater. Genomic DNA was
extracted from the strain using a ZymoResearch QuickDNA Fecal/Soil Microbe
Prep Kit. The DNA library was prepped using the lon 540™ Chef Kit and
sequenced using an lon GeneStudio™ S5 Prime system. A draft genome
assembly was performed using SPAdes on the Centre for High Performance
Computing Lengau Cluster, CSIR, Rosebank, South Africa. Downstream
processing was performed using Quast, CheckM, RAST, BV-BRC, TYGS, ANI
calculator, Proksee, and antiSMASH.

The isolate, Streptomyces griseoincarnatus strain R-35 was isolated from marine
sediment collected from the Glencairn Tidal Pool (co-ordinates -34.162481,
18.432022). The isolate is maintained in the culture collection at the Applied
Microbial and Health Biotechnology Institute (AMHBI), Cape Peninsula
University of Technology, Cape Town, South Africa.

Repository name: The raw genome sequence reads for Streptomyces
griseoincarnatus strain R-35 is deposited and publicly available on NCBI under
BioProject PRINA1129156 with the BioSample accession SAMN42145163.

Data identification number: The short read archive (SRA) is available on NCBI
under accession number SRR29633055.

Direct URL to data: https://www.ncbi.nlm.nih.gov/bioproject/PRINA1129156
Secondary Data: Outputs from the bioinformatics tools applied are publicly
available on the Mendeley Data Repository at the following link:
10.17632/4tykmn5gyp.3

Not applicable

1. Value of the Data

The dataset details a core genome analysis describing a marine actinobacterial isolate, Strep-
tomyces griseoincarnatus strain R-35, isolated from a marine site not previously explored for

actinobacteria.

The dataset provides a potential genomic resource for exploring biosynthetic genes, including
those encoding for antimicrobials and enzymes.

The dataset is relevant to clinical and industrial biotechnology applications.

The dataset expands our current taxonomic understanding of strains identified as Strepto-
myces griseoincarnatus and their geographical distribution.
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2. Background

The genus Streptomyces is a large, phenotypically diverse bacterial genus in the phylum Acti-
nomycetota and currently contains 730 validly published child taxa [1]. With some exceptions,
typical morphological characteristics include extensive branching substrate and aerial mycelia
[2]. These organisms typically have large, linear genomes ranging from 8.5 to 12Mbp in size and
high G+C content of between 67 and 78% [3]. Streptomyces species are abundant in various soil
environments where they play a key role in the biogeochemical cycle but have also been ex-
tensively described in marine environments as free-living organisms or as symbionts [4]. Strep-
tomyces species are prolific producers of secondary metabolites, accounting for about 17% of all
known active secondary metabolites [5]. These secondary metabolites exhibit various properties,
including antimicrobial, anti-inflammatory, antiviral, antitumour, and anti-diabetic activities [6],
largely attributed to many biosynthetic gene clusters encoded for in their large genomes [7]. As
part of a larger coastal biodiversity survey along the Western Cape, South Africa, Streptomyces
griseoincarnatus strain R-35 was isolated from marine sediments collected from the Glencairn
tidal pool, Table Mountain National Park and explored for its biosynthetic potential.

3. Data Description

The raw genome sequence data is deposited on NCBI under BioProject at accession PR-
JNA1129156.

At the root of the secondary data (analyses outputs) folder, a summary document of file and
folder structure can be found (file: R-35_Analyses_DirectoryContents.txt)

The draft genome assembly of Streptomyces griseoincarnatus strain R-35 (file: 001_Assembly >
R-35_gDNA_assembly.fasta) contains 722 contigs, with the largest contig being 157,132bp in size.
The draft genome is 7,625,174bp in length with a G+C content of 72.2 mol%, and an N5 score
of 25 615bp (file: 002_Quast > R-35_QUASThtml). The completeness and contamination of the
genome of strain R-35 were 99.12% and 0.92%, respectively (Table 1, file: 003_CheckM > tab_text
> CheckM_summary_table.tsv).

Genome annotations with the Rapid Annotation with Subsystem Technology (RAST) tool and
the Bacterial and Viral Bioinformatics Resource Centre (BV-BRC) determined the presence of
7,996 coding sequences (CDS), 63 transfer RNA (tRNA) genes, and six ribosomal RNA (rRNA)
genes (full RAST feature list file: 004_Annotation > R-35_RAST.xIs/gbk). A total of 312 subsystem
features were annotated, contributing 18% of the detected features (Fig. 1).

The BV-BRC annotation included 2570 hypothetical proteins and 5426 proteins assigned to
function (Table 2). Of these, 1148 proteins were assigned with Enzyme Commission (EC) num-
bers, 1213 with Gene Ontology (GO) assignments, and 1113 with KEGG pathway assignments.
The BV-BRC annotation also includes two protein families - genus-specific protein families
(PLFams) and cross-genus protein families (PGFams), of which there were 7307 and 7402, re-
spectively (file: 004_Annotations > R-35_FullGenomeReport_PATRIC.html).

The phylogenomic positioning of S. griseoincarnatus strain R-35 was determined using the
Type Strain Genome Server (TYGS) (Fig. 2). Strain R-35 is closely related to Streptomyces ery-

Table 1
Summary of draft genome assembly metrics for Streptomyces griseoincarnatus strain R-35.
Genome length (bp) 7,625,174
Number of contigs 722
G+C mol% 72.2
Nso (bp) 25,615
Marker lineage (CheckM) f__Streptomycetaceae
Completeness (%) 99.12

Contamination (%) 0.92
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@ M Respiration (131)

Stress Response (73)
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18%

Fig. 1. Subsystem of the draft genome of Streptomyces griseoincarnatus strain R-35 annotated through the RAST Annota-
tion Server.

Table 2

Protein features annotated in BV-BRC for draft genome assembly of Streptomyces griseoincarnatus strain R-35.
Feature Total
Hypothetical Proteins 2,570
Proteins with functional assignments 5,426
Proteins with EC number assignments 1,418
Proteins with GO assignments 1,213
Proteins with KEGG pathways assignments 1,113
Proteins with PATRIC genus-specific family (PLFam) assignments 7,307
Proteins with PATRIC cross-genus family (PGFam) assignments 7,402

Table 3

Summary of specialty genes present in the genome of Streptomyces griseoincarnatus strain R-35 as predicted using BV-
BRC.

Type of Gene Source Database Amount
Antibiotic Resistance CARD 6
Antibiotic Resistance NDARO 1
Antibiotic Resistance PATRIC 52
Drug Target DrugBank 10

Drug Target TTD 1
Transporter TCDB 61
Virulence Factor PATRIC_VF 8
Virulence Factor Victors 2

throgriseus JCM 96507, Streptomyces labedae JCM 93817, Streptomyces griseoincarnatus JCM 43817,
and Streptomyces variablilis JCM 44227, A digital DNA-DNA hybridization (dDDH) value of 84.1%
and a minimal G+C % difference of 0.3 assigned strain R-35 as S. griseoincarnatus (file: 005_Phy-
logenomics > R-35_TYGS_JobResults.pdf). As confirmed by the OrthoANIu value (98.2%) against S.
griseoincarnatus JCM 43817 (file: 005_Phylogenomics > R-35_OrthoANIu_results.pdf).

Several specialty genes were annotated in BV-BRC with homology to known transporters,
virulence factors, drug targets, and antibiotic resistance genes. Table 3 summarises homologous
gene searches against several databases, including CARD, NDARO, DrugBank, and Victors.

Furthermore, antimicrobial resistance (AMR) genes were searched for using Proksee
(CARD RGI) by including partial hits to compensate for shorter contigs in the genome
assembly. A total of 6,107 AMR features were detected (file: 004_Annotations > R-
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Fig. 2. Phylogram illustrating the relatedness of Streptomyces griseoincarnatus strain R-35 to other known Streptomyces
strains.

35_AMR_CARD_Proksee_cgview.json). Several vancomycin and tetracycline resistance genes were
observed (Fig. 3).

The presence of biosynthetic gene clusters (BGCs) was determined using antiSMASH (file:
006_antiSMASH > index.html). A total of 27 BGCs were detected, predominantly polyketide syn-
thases (PKS - type 1, type 2, and type 3), non-ribosomal peptide synthetase (NRPSs), ribosomally
synthesized and post-translationally modified peptide (RiPP)-like, terpenes and lactones (Fig. 4).
Sequence homology ranged from 5 to 100% similarity to known BCGs.

In addition to BGCs, carbohydrate-active enzymes (CAZymes) were determined using db-
CAN3. Assignments were filtered by the predictions made by all three algorithms used.
A total of 189 CAZymes were detected by all three algorithms (file: 007_CAZymes > R-
35_CAZymes_Summary.txt). The detected CAZymes include auxiliary activities (AA), carbohydrate-
binding modules (CBM), carbohydrate esterases (CE), glycoside hydrolases (GH), glycosyltrans-
ferases (GT), and polysaccharide lyases (PL) (Fig. 5).

4. Experimental Design, Materials and Methods

All reagents were purchased from Merck-Millipore, South Africa, unless otherwise indicated.
Genomic DNA was isolated from a 5-day-old liquid culture of Streptomyces griseoincarnatus
strain R-35 cultivated in International Streptomyces Project medium No.2 (ISP2; g/L: 4.0 glu-
cose; 10.0 malt extract; 4.0 yeast extract) prepared with artificial seawater (g/L: 38.2 Red Sea
Salt, Red Sea™) (orbital shaking at 160rpm at 30°C). Cell mass was collected by centrifugation
at 10,000rpm for 2 min. After the removal of the supernatant fluid, the cell mass was used for
DNA extraction using the Quick-DNA Fecal/Soil Microbe Miniprep Kit (Zymo Research), according
to the manufacturer’s instructions. DNA integrity was confirmed by agarose gel electrophoresis
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Fig. 3. Filtered circular map of antimicrobial resistance (AMR) genes detected in the draft genome of Streptomyces
griseoincarnatus strain R-35 constructed in Proksee.
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Fig. 4. antiSMASH output of biosynthetic gene clusters detected in the draft genome assembly of Streptomyces griseoin-
carnatus strain R-35.

(1%, w/v) in 1x Tris-Acetate-EDTA buffer, pH8.3, 100V for 60 min. The gel (containing 10pg/mL
ethidium bromide) was visualized using a Gel Doc XR+ (Bio-Rad) gel documentation system.
The genomic DNA was submitted to the DNA Sequencing Unit at the Central Analytical Facil-
ity (CAF, Stellenbosch University, South Africa) for sequencing. The library preparation was per-
formed in-house at CAF using the Ion 540™ Chef Kit. Sequencing was performed on the lon Tor-
rent GeneStudio™ S5 system using 200bp chemistry with a 100x coverage, assuming a genome
size of 8-10Mbp. Raw sequence reads (.bam format) obtained from CAF were uploaded to the



D.D. Mitchell, J.-M. Vreulink and A. Prins et al./Data in Brief 58 (2025) 111235 7

4
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Fig. 5. Distribution of carbohydrate-active enzymes (CAZymes) detected in the draft genome of Streptomyces griseoincar-
natus strain R-35 using dbCAN3. Data is filtered to include CAZymes only confirmed by all three algorithms. AA = auxil-
iary activities; CBM = carbohydrate-binding modules; CE = carbohydrate esterases; GH = glycoside hydrolases; GT = gly-
cosyltransferases; PL = polysaccharide lyases.

Lengau cluster at the Centre for High Performance Computing (CSIR, Rosebank, South Africa).
Draft genome assembly was performed using the St. Petersburg Genome Assembler (SPAdes,
version 3.15.4, [8]) using an lonTorrent flag (file: 001_Assembly > R-35_gDNA_assembly.log). The
resulting contigs (.fasta format) were used for downstream processing.

Default parameters were used for all bioinformatics tools unless otherwise stated. The qual-
ity of the draft genome was determined using Quast (version 5.2.0, [9]). Genome complete-
ness and contamination were analysed using CheckM (v1.10.18) [10] on the KBase webserver
(https://kbase.us/, [11]) with advanced parameters “Reference tree = full tree” and “Save All
Plots = Save”. The Type (Strain) Genome Server (https://tygs.dsmz.de/, [12]) and ANI calcula-
tor (https://www.ezbiocloud.net/tools/ani/, [13]) were used to determine the taxonomic assign-
ment of strain R-35. For the OrthoANI calculation, the genome sequence of the type strain,
S. griseoincarnatus JCM 43817, was used for comparison with the R-35 genome. Genome an-
notations were performed on the Rapid Annotation using Subsystem Technology (RAST) web-
server (https://rast.nmpdr.org/, [14]) using RASTtk, disabling the replication option, and specify-
ing the use of the bacterial code for annotation. Additional annotations were performed with the
Comprehensive Genome Analysis Tool on the BV-BRC webserver (https://www.bv-brc.org/app/
ComprehensiveGenomeAnalysis, [15]) using the default parameters (“Assembly strategy” set to
“Auto”; “Annotation recipe” set to “Bacteria /| Archaea”). Additional annotations for antimicrobial
resistance genes were obtained using the CARD Resistance Gene Identifier tool (version 6.0.3)
on the Proksee webserver [16], enabling the options related to “loose hits”, “nudged hits” and
“low sequence quality” to include shorter contigs in the draft genome assembly. The presence
of biosynthetic gene clusters was determined using the antiSMASH webserver (version 7.1.0;
https://antismash.secondarymetabolites.org/, [17]) on “relaxed” mode and enabling all additional
features. Carbohydrate-active enzyme (CAZyme) annotations were obtained using the dbCAN3
webserver (sequence type was specified as “nucleotide sequence”, all tools, including “substrate
prediction” were selected for the annotation) [18]. CAZymes were filtered based on the predic-
tion by all three algorithms (HMMer, dbCAN_sub, and DIAMOND), as provided in the output
table.
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Limitations

The use of short-read technology (lon Torrent) for the de novo assembly of the draft genome
resulted in the generation of many contigs (> 500). As such, some contigs may result in subop-
timal downstream processing results, particular in the case of BGC annotation.
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