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Thermotoga sp. strain RQ2 is probably a strain of Thermotoga maritima. Its complete genome sequence allows
for an examination of the extent and consequences of gene flow within Thermotoga species and strains.
Thermotoga sp. RQ2 differs from T. maritima in its genes involved in myo-inositol metabolism. Its genome also
encodes an apparent fructose phosphotransferase system (PTS) sugar transporter. This operon is also found
in Thermotoga naphthophila strain RKU-10 but no other Thermotogales. These are the first reported PTS
transporters in the Thermotogales.

Thermotoga sp. strain RQ2 is a hyperthermophilic anaer-
obic bacterium isolated from a geothermally heated region
of the seafloor near Ribeira Quente, the Azores (7). Al-
though this strain has not been characterized, its 16S rRNA
gene sequence and the amino acid composition of some of
its proteins show that it belongs to the genus Thermotoga
and is probably a strain of Thermotoga maritima (10, 12).
Examinations of its gene content using cosmid clones dem-
onstrated a highly conserved pattern of gene organization
between strains RQ2 and MSB8 (10–12). However, signifi-
cant differences were also observed, and numerous genes
were apparently acquired by this strain via horizontal gene
transfer. Consequently, a more thorough sequencing of its
genome was warranted to show the extent of subspecies
genomic variation in T. maritima.

Genomic DNA was prepared from a culture of Thermotoga
sp. RQ2 provided by Karl Stetter. The genome of Thermotoga
sp. RQ2 was Sanger sequenced using a combination of 2.0-kbp,
2.6-kbp, and 6-kbp DNA libraries. All general aspects of li-
brary construction and sequencing can be found at the JGI
website (http://www.jgi.doe.gov/). Reads from all libraries were
assembled using the Phred/Phrap/Consed assembler (4–6).
Possible misassemblies were corrected and gaps between con-
tigs were closed by editing in Consed or by custom primer
walks from subclones or PCR products.

Genes were identified using Glimmer (3) and Critica (1) as
part of the Oak Ridge National Laboratory genome annota-

tion pipeline, followed by a round of manual curation to elim-
inate obvious overlaps. In order to determine a product de-
scription for each of the predicted coding sequences (CDSs),
they were translated and used to search the National Center
for Biotechnology Information (NCBI) nonredundant data-
base and the UniProt, TIGRFam, Pfam, PRIAM, KEGG,
COG, and InterPro databases. Noncoding genes and miscella-
neous features were predicted using tRNAscan-SE (9),
TMHMM (8), and signalP (2).

The complete Thermotoga sp. RQ2 genome consists of
1,877,693 bp in a single circular chromosome. The genome has
an average G�C content of 46%, and there are a total of 1,819
predicted protein-coding genes, one ribosomal operon, 46
tRNAs, and 34 pseudogenes.

Compared to the other publicly available Thermotoga ge-
nomes (T. maritima, T. petrophila, T. neapolitana, and T. naph-
thophila), several contiguous genes involved in myo-inositol
metabolism were apparently lost. RQ2 has other genes for
myo-inositol metabolism that are present in those Thermotoga
species in a region containing ino-1 that was previously found
to have undergone interspecies recombination in T. maritima
(11). The Thermotoga ribonucleotide reductase transcriptional
repressor NrdR is also absent. NrdR represses the transcrip-
tion of the ribonucleotide reductase genes (13), so Thermotoga
sp. RQ2 probably uses a different regulatory mechanism. The
strain RQ2 genome encodes a fructose phosphotransferase
system (PTS) transporter (TRQ2_0637-0640). T. naphthophila
is the only other Thermotogales species that has PTS-encoding
genes. This is the first report of PTS systems in the Thermo-
togales. This genome sequence and those of the other Thermo-
toga species will allow in-depth comparative analyses of gene
flow within this genus.
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Nucleotide sequence accession number. The complete
genome sequence of Thermotoga sp. strain RQ2 is available in
GenBank under accession number CP000969.
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