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ABSTRACT We isolated four Parageobacillus strains from soil in Japan and completely
sequenced their genomes. Three of four strains showed $98.9% average nucleotide iden-
tity (ANI) to Parageobacillus caldoxylosilyticus S1812T, while one strain, designated KH3-4,
showed the highest ANI (91%) to Parageobacillus thermantarcticus M1T, suggesting the
species novelty of KH3-4.

P arageobacillus is a genus of betaproteobacteria in the family Burkholderiaceae that is
Gram-positive and a facultatively anaerobic thermophile. Parageobacillus species have

great biotechnological potential (1), for example, as a source for thermophilic enzymes (2),
fuel production (3, 4), and the bioremediation of environmental pollutants (5). At the time
of writing, there are six validly named species in the genus Parageobacillus (https://lpsn
.dsmz.de/genus/parageobacillus). So far, seven complete genome sequences have been
reported for Parageobacillus, including for Parageobacillus caldoxylosilyticus (1 strain),
Parageobacillus thermoglucosidasius (4 strains), and Parageobacillus toebii (2 strains).

We collected soil samples from the city of Tsukuba, Japan. The samples were sus-
pended in distilled water and spread over Lennox LB agar (1.6% [wt/vol]) plates. After
incubation at 65°C overnight, dozens of well-separated single colonies were isolated;
colony PCR was conducted to analyze the 16S rRNA genes using a set of primers, Bac8f
(C) and UN1542r (6). Among the colonies, four strains, designated KH1-5, KH1-6, KH3-4,
and KH3-5, which were expected to belong to the genus Parageobacillus, were sub-
jected to complete genome analysis.

To prepare the genomic DNA, cells were grown in 5 mL LB broth at 65°C for 24 h with
vigorous shaking (200 rpm). The genomic DNA was purified using a blood and cell culture
DNA mini kit (Qiagen). For long-read sequencing, unsheared genomic DNA (1 mg) was
treated using a short-read eliminator kit (Circulomics) to remove fragments of,10 Kbp, and
a library was constructed using a ligation sequencing kit (Oxford Nanopore Technologies
[ONT]). Sequencing was performed using a GridION X5 system on a FLO-MIN106 R9.41 revD
flow cell (ONT). Base calling was conducted using Guppy v.4.0.11. The raw sequencing data
(Table 1) were filtered (Q , 10; length, ,1,000 bases) using NanoFilt v.2.7.1 (7). For short-
read sequencing, a library was constructed using an MGIEasy FS PCR free DNA library prep
set (MGI) with a ;400 to 500-bp insert. Paired-end sequencing (2 � 150 bases) was then
performed on a DNBSEQ-400 instrument (MGI). The raw sequencing data (Table 1) were fil-
tered (Q, 30; length,,20 bases) using fastp v.0.20.1 (8). The trimmed long- and short-read
data were assembled using Unicycler v.0.4.8 (9), and the assembly was polished using Pilon
v.1.24 (10). Each strain contained a single circular chromosome, and KH3-5 contained one
circular plasmid; the circularity was confirmed using Unicycler.

Automatic annotation was conducted using DFAST v.1.2.15 (11); the genomic fea-
tures are summarized in Table 1. A JSpecies analysis (12) revealed that KH1-5, KH1-6,
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and KH3-5 showed $98.9% average nucleotide identity (ANI) to each other and to the
type strain of P. caldoxylosilyticus (strain S1812; GenBank accession number GCF
_019272935.1), while KH3-4 showed the highest ANI (91.9%) to the type strain of P.
thermantarcticus (strain M1; GCF_900111865.1), suggesting the species novelty of KH3-
4 (95% ANI being the cutoff for the delineation of a species). For all software, default
parameters were used.

Data availability. All four Parageobacillus strains reported in this paper are associ-
ated with BioProject accession number PRJDB12551. The BioSample accession num-
bers, genome sequences, and raw sequencing data are available under the accession
numbers listed in Table 1.
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