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Complete genome sequences of three Geobacillus 
stearothermophilus strains isolated from a Korean hot spring
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ABSTRACT We present the complete genome sequences of three Geobacillus stear­
othermophilus strains—EF60063, EF60133, and EF60134—isolated from a Korean hot 
spring. S8 family serine peptidases and M4 family metallopeptidases were identified in all 
strains. Strain EF60063 harbors three plasmids. These findings advance understanding of 
the genus Geobacillus.
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G eobacillus species are recognized for their metabolic versatility and enzymatic 
capabilities, widely utilized in various industrial and biotechnological applications, 

and remain promising candidates for research (1–3). We isolated multiple thermophilic 
strains from Korean hot springs (4), assessed their enzymatic activities, and identified 
several Geobacillus isolates exhibiting proteolytic activity; among these, three strains 
were selected for whole-genome sequencing (Fig. 1). These strains, EF60063, EF60133, 
and EF60134, were isolated from a Mungang Hot Spring (26.4–28.3°C, pH 8.9–9.1) water 
sample that was collected on 18 January 2017 in South Korea (36°53′15.4″ N 127°57′20.9″ 
E). 1 mL of water was serially diluted in 0.85% saline, and was spread on marine agar 
plates (BD Difco 2216). Plates were incubated at 60°C for 1 week, and the obtained 
isolates were cryopreserved in 5% (vol/vol) DMSO at −80°C. Strains were identified by 
amplifying the 16S rRNA gene using BioFACT S-Taq DNA polymerase with universal 
primers 27F and 1492R, and taxonomic assignment was confirmed via NCBI BLASTN 
v2.8.0+ (Table 1).

Following the culture conditions detailed in our previous study (5), strains were 
grown at 60°C in mLB medium, and genomic DNA (gDNA) was extracted using the 
Wizard Genomic DNA Purification Kit (Promega).

The Oxford Nanopore Technologies (ONT) MinION platform was used to generate 
long reads for EF60133. gDNA was sequenced on an ONT MinION (R10.4, FLO-MIN112) 
using the SQK-LSK112.24 ligation kit with NEBNext Companion Module for library 
preparation, without DNA shearing and size selection. Base calling was performed with 
Guppy v6.0.6 and read quality assessed using NanoStat v1.4.0 (6). Adapters auto-
trimmed during base calling were verified using FastQC v0.12.0 (7). Simultaneously, 
Illumina sequencing was performed on a NovaSeq 6000 (paired-end 2 × 150 bp), with 
libraries prepared using the TruSeq Nano DNA Sample Prep Kit. Reads were trimmed 
using Trimmomatic v0.39 (8) and assessed with FastQC v0.12.0. The genome was 
assembled with Flye v2.9.2 (9), and the consensus sequence was polished using bcftools 
v1.20 (10) (parameters “–minDP 5 –minQ 30”) based on variant calling results.

For EF60063, sequencing was performed on the PacBio Sequel platform using the 
Sequel Sequencing Kit 3.0, following the standard workflow. The sequencing library was 
prepared using the SMRTbell Express Template Prep Kit 2.0 (Pacific Biosciences). DNA was 
sheared by g-TUBE (Covaris), size-selected (15–20 kb) with AMPure PB beads, and reads 
were quality-filtered with a Q20 threshold. Additionally, Illumina sequencing was 
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performed as described above. The genome was assembled with the HGAP v4.0 (11), 
followed by polishing to refine the consensus.

Finally, EF60134 was sequenced on the PacBio Sequel platform as described above 
and assembled using HGAP v4.0.

Circular assemblies were processed with Circlator v1.5.5 and oriented to begin at the 
dnaA gene (12). Assemblies were annotated using the NCBI PGAP v.6.5 (13). S8 family 
serine peptidases and M4 family metallopeptidases were identified in all strains. Default 
parameters were used unless noted otherwise.
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