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ABSTRACT Methanothermobacter sp. strain THM-1, a thermophilic and hydrogenotrophic
methanogen, was isolated from an anaerobic reactor enriched with thermophilic methano-
gens. The genome of THM-1 shares 98.81% of its sequence with Methanothermobacter wolf-
eii isolate SIV6 and consists of 1,724,502 bp with 1,665 protein-coding genes, 50 noncoding
RNAs, and a GC content of 48.6%.

Thermophilic and hydrogenotrophic methanogens (THMs) have been suggested to pro-
duce methane from carbon dioxide and hydrogen in power-to-gas and biogas upgrading

processes (1).
Here, we report the complete genome sequence of the newly isolated methanogen

Methanothermobacter sp. strain THM-1 (hereinafter THM-1). THM-1 was isolated from an an-
aerobic reactor integrated with a bioelectrochemical system, which produced methane and
acetate from carbon dioxide using electricity (2). Less than 10 ml of the reactor sample was
injected into 50 ml of basic anaerobic agar (1.5% [wt/vol] agar added to basic anaerobic me-
dium [2]) reinforced with sodium bicarbonate. The agar solidified after homogenization at
approximately 60°C (3, 4). The anaerobic agar medium containing the bacteria was incu-
bated at 60°C under atmospheric conditions that included CO2 and H2 at a ratio of 1:4. The
samples were cultivated until 1- to 2-mm colonies were visible inside the agar medium. The
agar, including a single colony, was then diced into 0.125-cm3 pieces and sequentially sub-
cultured. Identification by amplification and sequencing of the 16S rRNA gene was con-
ducted using the primers from a previous study (5). THM-1 was classified as a member of
the genus Methanothermobacter by phylogenetic comparison of the 16S rRNA genes using
MEGA7 (6, 7).

The DNA of THM-1 was taken from cells purely cultivated, which were enriched in basic an-
aerobic medium at 60°C under a pressurization system of 2 bars. In this system, CO2 and H2

were used as the sole carbon and energy sources, respectively. Genomic DNA was extracted
using the DNeasy UltraClean microbial kit (Qiagen Korea Ltd., South Korea) (8) and sequenced
using the PacBio RS II platform (PacBio single-molecule real-time sequencing) at Macrogen Co.
Ltd. (Seoul, South Korea). The library was prepared using the SMRTbell template prep kit (9).
The preassembly read quality check (QC) was performed using a BLAST v2.7.1 search of the
subreads with the NCBI nucleotide database, excluding the phage sequences (10). De novo as-
sembly was performed using Falcon-integrate v2.1.4 (11). Default parameters were used for all
software unless otherwise specified. After the whole genome was assembled, the gene func-
tions were annotated using the NCBI Prokaryotic Genome Annotation Pipeline (12).

The filtered data included a total of 1,283,479,478 bases, and the number of reads was
139,486. The mean subread and N50 read lengths were 9,201 bases and 14,093 bases,
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respectively. The genome comprised a single chromosome (1,724,502 bp) with an average ref-
erence coverage of 533�. One contig was generated, and both ends of the contig overlapped,
indicating that the genome is circular. The genes from the assembled genome were anno-
tated, and a total of 1,808 genes were identified, of which 1,665 were predicted to contain
coding sequences (CDSs); 39 were tRNAs, and 9 were rRNAs. The GC content was 48.59%. The
orthologous average nucleotide index (OrthoANI) of THM-1 was 98.81% of the nucleotide
sequence of Methanothermobacter wolfeii isolate SIV6 (13, 14). The OrthoANI was measured
using OAT v0.93 (15). The shuttle-vector system for Methanothermobacter species was
recently developed (16). The genetic resources for THMs obtained via genome sequenc-
ing could be applied to develop highly effective methanogenic archaea to utilize CO2

and convert it into energy. This resource is expected to accelerate global efforts to reduce car-
bon dioxide.

Data availability. This whole-genome project (in GenBank format) and the corre-
sponding raw data files (fastq format) have been deposited under the GenBank acces-
sion number CP044013 and the SRA accession number SRR10567007, respectively. The
16S rRNA gene was deposited under the GenBank accession number MH605439.
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