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FHO25 Streptomyces sp. FH025 is similar to the Streptomyces genus.
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Anti-malarial activity the accession JAFLNG000000000.
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Specification Table

Subject Biology

Specific subject area Microbiology, Bacterial genomics, Biotechnology

Type of data Figure, Table, Draft genome sequence data

How data were acquired Genome sequencing on Miseq

Data format Raw and analyzed

Parameters for data collection Genomic DNA was isolated from a pure culture of Streptomyces sp. FH025.
AntiSMASH software predicted the putative biosynthetic gene clusters.

Description of data collection Whole-genome sequencing, assembly, and annotation

Data source location Soil samples used for bacteria isolation were collected at Likas, Sabah,
Malaysia. (06°2'18.4”N 116° 7'16.6”E)

Data accessibility The data is available at NCBI Genbank from the following links:

http://www.ncbi.nlm.nih.gov/bioproject/705517
https://www.ncbi.nlm.nih.gov/biosample/18091016
https://www.ncbi.nlm.nih.gov/sra/PRJNA705517

Value of the Data

» The Streptomyces strain FH025 draft genome showed that it is unique as compared to other
strains and has the potential to produce novel bioactive compounds.

 The secondary metabolite putative genes identified in Streptomyces sp. FH025 genome could
contribute greatly to the antibiotic and drug discovery for treatment of various human
diseases.

» Based on the genome data and previous study, this strain could be a potential strain for study
of anti-malarial compounds as well as various enzymes production.

1. Data Description

Streptomyces sp. FH025 was isolated from Likas, Sabah, Malaysia (06°2'18.4” N 116° 7/16.6” E).
The draft genome characteristics of Streptomyces sp. FH025 were summarized in Table 1. There
were 1261 number of contigs with a total contig size of 8381,474 bp and N50 contig number
of 10,071. The L50 value was 246 and the GC content was 72.51%. Based on genome annotation,
there were 1261 number of contigs with protein encoding genes and 406 number of sub systems
with 7035 number of coding sequences (Table 1, Fig. 1). There were 74 RNAs.

Additionally, Streptomyces sp. FH025 could produce important secondary metabolites when
analyzed using antiSMASH. It was estimated that there were 51 secondary metabolites clus-
ter of genes (smCOG) (Table 2). The secondary metabolite genes present were type I and
type III polyketides synthase (PKS). There were 9 non-ribosomal polypeptide synthetase (NRPS),
10 NRPS-like and 1 NRPS-Type I PKS identified. Besides, several secondary metabolite biosyn-
thetic pathways were present such as amglyccycl, butyrolactone, terpenes, siderophores, lan-
tipeptide and ladderane.

Table 1

Characteristics of draft genome assembly of Streptomyces sp. FH025.
Number of contigs 1261
Total contig size (bp) 8381,474
N50 contig number? 10,071
L50 246
GC content (%) 72.51
Number of contigs (with protein encoding genes) 1261
Number of subsystems 406
Number of coding sequences 7035
Number of RNAs 74

3 Minimum set of contigs that represent at least 50% of total genome sequence.
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Subsystem Coverage Subsystem Category Distribution Subsystem Feature Counts

Cofactors, Vitamins, Prosthetic Groups, Pigments (282)
Cell Wall and Capsule (107)

Virulence, Disease and Defense (60)

Potassium metabolism (22)

@ M Photosynthesis (0)
Miscellaneous (35)
m Phages, Prophages, Transposable elements, Plasmids (16)
Membrane Transport (86)
Iron acquisition and metabolism (58)
RNA Metabolism (121)
Nucleosides and Nucleotides (111)
Protein Metabolism (321)
@M Cell Division and Cell Cycle (35)
Motility and Chemotaxis (3)
Regulation and Cell signaling (58)
Secondary Metabolism (14)
DNA Metabolism (100)
Fatty Acids, Lipids, and Isoprenoids (225)
Nitrogen Metabolism (49)
Dormancy and Sporulation (12)
Respiration (148)
W Stress Response (168)
Metabolism of Aromatic Compounds (68)
Amino Acids and Derivatives (598)
Sulfur Metabolism (68)
Phosphorus Metabolism (40)
Carbohydrates (464)

]

Fig. 1. Subsystem statistics information of FH025 using RAST annotation. The subsystems category and corresponding
feature counts were shown in the legend.

Table 2
Putative gene clusters coding for secondary metabolites detected by antiSMASH annotation of Streptomyces sp. FH025.
Features Number of clusters
No of smCOG' 57
PKS?
PKS-like 2
Type | 17
Type Il 2
NRPS®
NRPS-like 10
NRPS-Type I PKS 1
Biosynthetic Pathways
Amglyccycl 1
Butyrolactone 1
Terpenes 3
Siderophores 4
Lanthipeptide-class-iv 1
Ladderane 1
RiPP-like 1
RRE-containing 2
NAPAA 1
Others 1

1 Secondary metabolism Clusters of Orthologous Groups.
2 Polyketide synthase.
3 Nonribosomal polypeptide synthetase.

ContEst16S software analysis indicated that the draft genome assembly did not have contam-
ination of other prokaryotic genome. The 16S rRNA phylogenetic analysis revealed that Strep-
tomyces sp. FH025 is closely related to the Streptomyces genus (Fig 2). Furthermore, genome-
based taxonomy analysis revealed that strain FHO25 has the highest average nucleotide identity
(ANI) value (89.42%) and highest digital DNA-DNA hybridization (dDDH) value (38.4%) with Ki-
tasatospora aureofaciens strain DM-1 (Table 3). However, strain FH025 was not affiliated as Kin-
tasatospora because the values of ANI and dDDH were not greater than the established cutoff
values on species delimitation for ANI (> 95-96%) [1] and dDDH value (>70%), respectively [2].
The low genome identity of strain FH025 with other strains analyzed indicated that strain FH025
is unique and warrant further investigation.
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67 NR 112121.1 Kitasatospora aureofaciens strain JCM 4624 168 ribosomal RNA partial sequence
46 NR 112301.1 Kitasatospora aureofaciens strain NBRC 12843 16S ribosomal RNA partial sequence
a5 NR 041138.1 Streptomyces avellaneus strain NBRC 13451 16S ribosomal RNA partial sequence
42 NR 043375.1 Kitasatospora aburaviensis strain S-66 16S ribosomal RNA partial sequence
NR 115451.1 Streptomyces avellaneus strain NRRL B-3447 16S ribosomal RNA partial sequence
NR 112250.1 Kitasatospora aureofaciens strain NBRC 12594 168 ribosomal RNA partial sequence
NR 112491.1 Kitasatospora aureofaciens strain NBRC 3712 16S ribosomal RNA partial sequence

NR 115387.1 Kitasatospora aburaviensis strain CSSP531 16S ribosomal RNA partial sequence

NR 119261.1 Kitasatospora aureofaciens strain NRRL 2209 168 ribosomal RNA partial sequence

F Unknown strain FH025
NR 042792.1 Kitasatospora aureofaciens strain KACC 20180 168 ribosomal RNA partial sequence
46 NR 136866.1 Streptomyces lactacystinicus strain OM-6519 168 ribosomal RNA partial sequence

NR 026070.1 Kitasatospora paracochleata strain M-13 16S ribosomal RNA partial sequence

NR 041172.1 chr Ilus subsp. ig strain NBRC 15394 168 ribosomal RNA partial sequence

NR 042292.1 Streptomyces purpureus strain LMG 19368 168 ribosomal RNA partial sequence

NR 044810.1 Kitasatospora kifunensis strain JCM 9081 16S ribosomal RNA partial sequence

= NR 112315.1 Kitasatospora herbaricolor strain NBRC 12876 16S ribosomal RNA partial sequence

77 NR 112448.1 Kitasatospora kifunensis strain NBRC 15206 16S ribosomal RNA partial sequence

76 NR 112085.2 Kitasatospora kifunensis strain IFO 15206 168 rit 1 RNA 1

4 NR 041212.1 Kitasatospora herbaricolor strain NBRC 3838 168 ribosomal RNA partial sequence

NR 112426.1 Kitasatospora psammotica strain NBRC 13971 16S ribosomal RNA partial sequence

Fig. 2. Phylogenetic tree diagram of FH025 generated using neighbor-joining based on 16S rRNA gene sequence (947 bp)
shows that FH025 was closely related with the Streptomyces genus. The numbers at branch nodes indicate percentages
from 1000 bootstraps.

Table 3
The 16S rRNA sequence similarity, ANI and dDDH values of strain FH025 and its closely related species.

16S rRNA sequence OrthoANIu

Closely related species similarity (%) value (%) dDDH value (%)

NC_016109.1 Kitasatospora setae KM 6054, complete 98.17 80.54 24.6
sequence

NZ_CP020563.1 Kitasatospora albolonga strain YIM 97.46 75.52 21.8
101,047 chromosome, complete genome

NZ_CP020567.1 Kitasatospora aureofaciens strain DM-1 99.80 89.42 384
chromosome, complete genome

NZ_CP025394.1 Kitasatospora sp. MMS16-BHO015 98.67 81.01 25.2
chromosome, complete genome

NZ_CP054919.1 Kitasatospora sp. NA04385 98.57 80.72 24.7
chromosome, complete genome

Streptomyces clavuligerus strain ATCC 27,064 96.64 75.89 21.8
chromosome, complete genome

Streptomyces galilaeus strain ATCC 14,969 96.13 75.59 213
chromosome, complete genome

Streptomyces nitrosporeus strain ATCC 12,769 97.25 75.87 21.7
chromosome, complete genome

Streptomyces subrutilus strain ATCC 27,467 96.85 76.23 215
chromosome, complete genome

Streptomyces tsukubensis strain NRRL 18,488 96.95 75.59 21.8

chromosome, complete genome




LPW. Goh, E. Mahmud and P--C. Lee/Data in Brief 36 (2021) 107128 5

2. Experimental Design, Materials and Methods
2.1. Sample collection and isolation of streptomyces

Soil samples covered with dead leaves were collected under a tree, Shorea parvifolia from
Likas, Sabah, Malaysia and bacteria isolation was performed as previously described [3]. Briefly,
serial dilution was performed on the soil samples and bacteria isolation was carried out using
modified humic acid agar (with addition of vitamin B). Screening of isolates exhibiting anti-
malaria activities was conducted and FH025 was observed to exhibit anti-malarial activities as
previously described [3]. The isolate was sub-cultured on oatmeal agar (pH 7.2) at 28 °C to ob-
tain a pure isolate named FH025. The culture was stored in 20% glycerol stock at —80 °C.

2.2. DNA isolation, genome sequencing, assembly, and annotation

Genomic DNA was isolated using Wizard® Genomic DNA Purification Kit according to manu-
facturer’s instructions (Promega, USA). A whole-genome sequencing library was prepared using
Nextera XT DNA library preparation kit following manufacturer’s instructions (illumina, USA).
The libraries were sequenced using the Miseq platform (Illumina, USA) to generate 2 x 250
paired end reads. The raw reads adapters were trimmed. Low quality sequences (<Q30) were
trimmed by Trimmomatic version 0.38.0 [4]. Primary genome assembly was performed using
Unicycler version 0.4.8.0 [5]. The primary draft genome was analyzed by rapid annotation us-
ing subsystems technology (RAST) [6-8]. The secondary metabolites biosynthetic gene clusters
of strain FHO25 draft genome were identified using antiSMASH version 5.0 [9].

2.3. 16S rRNA phylogenetic analysis

ContEst16S software was used to extract Streptomyces sp. FH025 16S rRNA gene sequence
(981 bp) and analyze for any contamination of prokaryotic genomes [10]. Basic local alignment
search tool (BLAST) analysis was performed against NCBI database and the top 20 near species
16S rRNA gene sequence was retrieved. The sequences were aligned using ClustalW and trimmed
to 947 bp [11]. The phylogenetic tree was constructed by neighbor joining method with 1000
bootstraps using MEGA X software [12].

2.4. Average nucleotide identity and digital dna-dna hybridization genome-based taxonomy analysis
The ANI between the genome of strain FH025 and related species with complete genome
from NCBI database were determined by OrthoANIu algorithm [13]. Digital DNA-DNA hybridiza-

tion (dDDH) was performed using genome blast distance phylogeny with 10 closely related
species with complete genome sequence obtained from NCBI database [14].

Data Availability

The whole genome project was deposited at NCBI under the accession JAFLNG0O00000000.

Ethics Statement

This study did not involve any human subjects and animal experiments. No ethical approval
was required.
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