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Objective
Thermophilic bacteria offer significant biotechnological 
advantages through heat tolerance, including reduced 
contamination risks, lower cooling costs, and enhanced 
process efficiency [1]. Polyhydroxybutyrate (PHB) rep-
resents a promising biodegradable alternative to petro-
leum-based plastics, addressing concerns related to 
plastic pollution [2]. Thermophilic PHB production pro-
vides natural sterile conditions, simplified product recov-
ery, and reduced energy requirements [3].

Hot springs host various thermophilic bacteria with 
distinctive metabolic functions [4]. The thermophilic 
bacterium Schlegelella thermodepolymerans has dem-
onstrated exceptional PHA production capabilities, 
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Abstract
Objectives  Thermophilic bacteria are valuable biotechnological resources. A thermophilic bacterium isolated 
from the Thai hot spring sediments was subjected to complete genome sequencing. Genome data will facilitate 
bacterial identification and comparative genomics within the Hydrogenophilus genus and provide insights into 
polyhydroxybutyrate biosynthesis pathways for industrial applications.

Data description  The H. thermoluteolus KS0102 genome comprises a single circular chromosome containing 
2,136,028 bp and 61.70% GC. The genome was sequenced using Illumina and Oxford Nanopore technologies and 
assembled using Unicycler. It contained 1,848 CDS, 9 rRNAs, 49 tRNAs, and 1 CRISPR region. This dataset enables 
the investigation of polyhydroxybutyrate biosynthesis pathways and comparative genomic studies of thermophilic 
adaptation mechanisms in Hydrogenophilus species.
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achieving yields of up to 80 wt% cell dry weight from 
xylose substrates at an optimal growth temperature of 55 
°C [5]. Thermophilic growth conditions help reduce the 
risk of microbial contamination and facilitate non-sterile 
biotechnological processes [6]. Hot springs and hot pools 
in Thailand remain largely unexplored for their biotech-
nological applications. Strain KS0102, isolated from the 
Mae Kasa hot spring sediments in Tak Province, exhib-
ited optimal growth at 50–55 °C and demonstrated PHB 
synthase activity, indicating its potential for biodegrad-
able polymer production.

Complete genome sequencing provides insights into 
thermostability and biopolymer synthesis pathways. 
Genome data enable taxonomic identification, com-
parative genomics within Hydrogenophilus, and bio-
technological development. This study presents the 
complete genome sequence of H. thermoluteolus KS0102 
to support taxonomic identification, enable comparative 
genomics within the genus Hydrogenophilus, and provide 
genomic resources for understanding thermophilic PHB 
production pathways.

Data description
KS0102 was isolated from hot spring sediment samples 
collected from the Mae Kasa hot spring in Tak Province, 
Thailand (16°53’08.3"N, 98°38’09.1"E) using Mueller Hin-
ton agar at 50 °C. Genomic DNA was extracted using 
Quick-DNA HMW™ MagBeads Kit (Zymo Research, 
USA) from overnight cultures grown in Mueller-Hin-
ton broth at 50 °C with 200 rpm agitation. Short-read 
libraries were prepared using the Nextera XT DNA 
library preparation kit (Illumina, USA) and sequenced 
on the NextSeq 550, generating 150-bp paired-end 
reads. These high-quality reads, which are available in 
the SRA under accession number SRR34586846 (Table 
1, Data file 1), were subjected to quality-trimming with 
fastp v0.23.4 [23]. Long-read libraries were prepared 
using the SQK-RAD004 rapid barcoding sequencing kit 
(Oxford Nanopore Technologies, UK) and sequenced on 
the Oxford Nanopore FLO-MIN106 flow cell, generat-
ing reads with an average length of 6,443 bp. These high-
quality reads were processed using NanoFilt v1.1.0 [24], 
which are available in the SRA under accession number 

Table 1  Overview of data files and datasets
Label Name of data file/data set File types

(file extension)
Data repository and identifier (DOI or accession 
number)

Data file 1 Paired-end Illumina reads Sequence file (.fastq) Sequence Read Archive (​h​t​t​p​​:​/​/​​i​d​e​n​​t​i​​f​i​e​​r​s​.​​o​r​g​/​​i​n​​s​d​c​​
.​s​r​​a​:​S​R​​R​3​​4​5​8​6​8​4​6) [7]

Data file 2 ONT long reads Sequence file (.fastq) Sequence Read Archive (​h​t​t​p​​:​/​/​​i​d​e​n​​t​i​​f​i​e​​r​s​.​​o​r​g​/​​i​n​​s​d​c​​
.​s​r​​a​:​S​R​​R​3​​4​5​8​6​8​4​5) [8]

Data file 3 Complete genome sequence of H. thermoluteolus 
KS0102

Sequence file (.gbk) Nucleotide Sequence Database (​h​t​t​p​​:​/​/​​i​d​e​n​​t​i​​f​i​e​​r​s​.​​o​r​
g​/​​i​n​​s​d​c​:​C​P​1​9​6​3​4​6) [9]

Data file 4 Circular map of H. thermoluteolus KS0102 genome Portable Document 
Format file (.pdf )

Figshare
(​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​2​​9​6​4​3​5​0​9) [10]

Data file 5 Genome quality assessment metrics for H. thermolu-
teolus KS0102 based on CheckM2 analysis

MS Excel file (.xlsx) Figshare
(​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​2​​9​6​4​3​5​6​3) [11]

Data file 6 Digital DNA-DNA hybridisation results MS Excel file (.xlsx) Figshare
(​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​2​​9​6​4​3​6​9​2) [12]

Data file 7 Average nucleotide identity analysis results for H. 
thermoluteolus KS0102

MS Excel file (.xlsx) Figshare
(​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​3​​0​2​9​6​3​7​7) [13]

Data file 8 Phylogenomic tree of strain KS0102 and related 
bacterial species

Portable Document 
Format file (.pdf )

Figshare
(​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​2​​9​6​4​3​8​6​0) [14]

Data file 9 Nucleotide sequence of the PHA synthase gene 
(phaC1) from H. thermoluteolus KS0102

Text file (.txt) Figshare
(​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​2​​9​6​4​3​9​6​5) [15]

Data file 10 Nucleotide sequence of the PHA synthase gene 
(phaC2) from H. thermoluteolus KS0102

Text file (.txt) Figshare
(​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​2​​9​6​4​3​9​7​4) [16]

Data file 11 Deduced amino acid sequence of PHA synthase 
(PhaC1) from H. thermoluteolus KS0102

Text file (.txt) Figshare (​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​2​​9​6​
4​3​9​8​0) [17]

Data file 12 Deduced amino acid sequence of PHA synthase 
(PhaC2) from H. thermoluteolus KS0102

Text file (.txt) Figshare (​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​2​​9​6​
4​3​9​8​9) [18]

Data file 13 Intact prophage region identified in H. thermoluteo-
lus KS0102 genome

Portable Document 
Format file (.pdf )

Figshare
(​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​2​​9​6​4​4​0​0​4) [19]

Data file 14 Prophage analysis results for H. thermoluteolus 
KS0102

MS Excel file (.xlsx) Figshare (​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​2​​9​6​
4​4​0​1​0) [20]

Data file 15 Carbohydrate-active enzyme analysis results for H. 
thermoluteolus KS0102

MS Excel file (.xlsx) Figshare
(​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​0​8​4​​/​m​​9​.​f​​i​g​s​​h​a​r​e​​.​3​​0​2​9​6​3​8​9) [21]

Data file 16 COG functional classification of H. thermoluteolus 
KS0102

Portable Document 
Format file (.pdf )

Figshare
(​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​g​​/​​1​0​​.​6​0​​​8​4​​​/​m​​9​.​f​i​​g​s​h​​​a​r​​e​.​3​0​2​9​6​9​2​0) [22]

http://identifiers.org/insdc.sra:SRR34586846
http://identifiers.org/insdc.sra:SRR34586846
http://identifiers.org/insdc.sra:SRR34586845
http://identifiers.org/insdc.sra:SRR34586845
http://identifiers.org/insdc:CP196346
http://identifiers.org/insdc:CP196346
https://doi.org/10.6084/m9.figshare.29643509
https://doi.org/10.6084/m9.figshare.29643563
https://doi.org/10.6084/m9.figshare.29643692
https://doi.org/10.6084/m9.figshare.30296377
https://doi.org/10.6084/m9.figshare.29643860
https://doi.org/10.6084/m9.figshare.29643965
https://doi.org/10.6084/m9.figshare.29643974
https://doi.org/10.6084/m9.figshare.29643980
https://doi.org/10.6084/m9.figshare.29643980
https://doi.org/10.6084/m9.figshare.29643989
https://doi.org/10.6084/m9.figshare.29643989
https://doi.org/10.6084/m9.figshare.29644004
https://doi.org/10.6084/m9.figshare.29644010
https://doi.org/10.6084/m9.figshare.29644010
https://doi.org/10.6084/m9.figshare.30296389
https://doi.org/10.6084/m9.figshare.30296920
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SRR34586845 (Table 1, Data file 2). A hybrid assembly 
integrating both short and long reads was performed 
using Unicycler v0.5.0 [25]. The assembled genome, 
functionally annotated using the NCBI Prokaryotic 
Genome Annotation Pipeline (PGAP) [26], exhibits a 
single-replicon architecture with high sequencing depth 
(617-fold average coverage), consisting of a 2,136,028-bp 
closed circular genome available under accession num-
ber CP196346 (Table 1, Data file 3). A circular genome 
map depicting the chromosomal replicon of KS0102 was 
generated using Bakta v1.10.4 [27] visualisation mod-
ule, illustrating key genomic features and their distribu-
tions (Table 1, Data file 4). Genome completeness was 
validated using CheckM2 v1.0.1 [28], revealing 99.96% 
completeness with no contamination (Table 1, Data file 
5). The taxonomic classification using the Type (Strain) 
Genome Server (TYGS) [29] revealed that strain KS0102 
belongs to H. thermoluteolus with a dDDH value of 96.3% 
compared with the type strain NBRC 14,978T (Table 
1, Data file 6). Average nucleotide identity (ANI) analy-
sis was performed using JSpeciesWS [30] with default 
parameters for ANIb and ANIm and EzBioCloud [31] 
with default parameters for OrthoANIu. Strain KS0102 
showed 97.72% OrthoANIu, 97.74% ANIb, and 97.82% 
ANIm identity with H. thermoluteolus NBRC 14,978T 
(Table 1, Data file 7), confirming species-level identity 
(>95% ANI threshold). The minimal difference in the G 
+ C content (0.19%) supports reliable species identifica-
tion. Phylogenomic analysis showed that KS0102 closely 
clustered with H. thermoluteolus NBRC 14,978T with 
86% bootstrap support, confirming taxonomic placement 
(Table 1, Data file 8). Comprehensive genomic annota-
tion using Bakta v1.10.4 [27] identified two PHB biosyn-
thesis genes in the KS0102 genome, comprising two PHB 
synthase genes: phaC1 (Table 1, Data file 9) and phaC2 
(Table 1, Data file 10), which encode the key enzyme for 
polyhydroxybutyrate production. BLAST was used to 
validate protein sequences against the UniProt database 
with default parameters to confirm functional annota-
tions and assess evolutionary relationships. The phaC1 
gene product (597 amino acids) (Table 1, Data file 11) 
demonstrated 99.3% sequence identity and 99.5% simi-
larity to Class I poly(R)-hydroxyalkanoic acid synthase 
from H. thermoluteolus (UniProt: A0A2Z6DZ60), con-
firming its classification as a Class I PHA synthase. The 
phaC2 gene product (570 amino acids) (Table 1, Data 
file 12) showed 99.1% sequence identity and 100% simi-
larity to poly-beta-hydroxybutyrate synthase from H. 
thermoluteolus (UniProt: A0A2Z6DWT1), validating its 
functional role in PHB biosynthesis. Prophage identifica-
tion using PHASTEST [32] revealed one intact prophage 
region (33.6 kb; positions 961,422–995,034) comprising 
35 phage-related proteins, including 7 hypothetical pro-
teins (Table 1, Data file 13 and 14). The region contains 

key structural genes (terminase, head, capsid, protease, 
tail, and plate proteins) with the highest number of gene 
matches to BcepMu and phiE255. The prophage GC con-
tent (66.20%) exceeded that of the host genome (61.8%) 
(Table 1, Data file 14). Secondary metabolite biosynthetic 
gene cluster analysis was performed using antiSMASH 
version 7.0 [33] with default parameters. No notable 
biosynthetic gene clusters (BGCs) were detected within 
the KS0102 genome. Identification of carbohydrate-
active enzyme (CAZyme) was performed using dbCAN3 
[34] with default parameters. A total of 35 genes, which 
encode 36 distinct CAZyme domains, were identified, 
including 19 glycosyl transferases (GT), 13 glycoside 
hydrolases (GH), 2 carbohydrate esterases (CE), and 2 
auxiliary activities (AA) (Table 1, Data file 15). Functional 
annotation and classification of anticipated proteins were 
executed using COG (Clusters of orthologous groups) 
analysis employing COGclassifier v1.2.0 [35] with stan-
dard parameters. A total of 2,066 proteins were allocated 
to 26 functional categories (Table 1, Data file 16). The 
most abundant categories were translation and ribosomal 
structure (category J, 200 proteins), energy production 
and conversion (category C, 183 proteins), amino acid 
transport and metabolism (category E, 177 proteins), cell 
wall/membrane/envelope biogenesis (category M, 160 
proteins), and signal transduction mechanisms (category 
T, 140 proteins).

Limitations
Although this study provides a complete genome 
sequence of H. thermoluteolus strain KS0102, several 
limitations exist. Functional gene identification solely 
relied on computational prediction and annotation. 
Future studies should focus on experimental validation 
to confirm gene functions and understand their roles 
in thermophilic adaptation and biodegradable polymer 
synthesis.
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