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First Insights into the Genome of the Moderately Thermophilic
Bacterium Clostridium tepidiprofundi SG 508*
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The moderately thermophilic bacterium Clostridium tepidiprofundi is Gram-positive and belongs to clostridial cluster I. It was
isolated from a hydrothermal vent chimney. Substrates utilized by C. tepidiprofundi include casein, peptone, tryptone, yeast
extract, beef extract, starch, maltose, and glucose. The genome consists of one replicon (3.06 Mb).
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he anaerobic, moderately thermophilic, fermentative bacte-

rium Clostridium tepidiprofundi is a Gram-positive bacterium
with a straight to slightly curved rod shape (1). The C. tepidipro-
fundi type strain SG 508" was isolated from a hydrothermal vent
chimney located at 13°N on the East Pacific Rise at a depth of
2,650 m (1). This strain is able to gain energy by degrading amino
acids via Stickland reaction (2). The cells are 0.4 to 0.6 wm in
diameter and 2.0 to 3.0 wm in length (1). The growth temperature
ranges from 22 to 60°C. The substrates that are utilized include
casein, peptone, tryptone, yeast extract, beef extract, starch, malt-
ose, and glucose (1). C. tepidiprofundi belongs to cluster I of clos-
tridia.

Chromosomal DNA of C. tepidiprofundi SG 508" was isolated
using the MasterPure complete DNA purification kit (Epicentre,
Madison, WI, USA). The extracted DNA was used to generate
Ilumina shotgun sequencing libraries according to the manufac-
turer’s protocol (Illumina, San Diego, CA, USA). Sequencing was
conducted using a MiSeq instrument and MiSeq reagent kit ver-
sion 3 as recommended by the manufacturer (Illumina). Sequenc-
ing resulted in 1,493,516 paired-end reads that were trimmed us-
ing Trimmomatic version 0.32 (3). Genome sequence assembly
with SPAdes version 3.6.2 (4) resulted in 175 contigs (>500 bp)
and an average coverage of 105.65-fold. For the validation of the
assembly, QualiMap version 2.1 was used (5). The size of the draft
genome and the GC content are 3.06 Mb and 29.44 %, respec-
tively. The software tool Prokka (6) was used for automatic gene
prediction and automatic annotation. The draft genome contains
10 rRNA genes, 92 tRNA genes, and 1,956 predicted protein-
encoding genes with function prediction and 773 genes encoding
hypothetical proteins. The genome of C. tepidiprofundi contains
all genes coding for proteins necessary for glycine, sarcosine, and
betaine reduction. We identified one gene cluster encoding gly-
cine and one encoding betaine reductase. The putative glycine
reductase complex-encoding operon (grdx-trxBA-grdEABCD) of
C. tepidiprofundi showed an organization, which is similar to that
of the corresponding operons of C. aceticum (7), Eubacterium
acidaminophilum (8), and Sporomusa ovata (9). In accordance

May/June 2016 Volume 4 Issue 3 e00379-16

Genome Announcements

with its lifestyle, C. tepidiprofundi harbors a potential gene encod-
ing a thermostable DNA polymerase. Genome analysis indicated
that C. tepidiprofundi produces solvents like ethanol and butanol.
Genes encoding all key genes for ethanol production, such as al-
dehyde dehydrogenase and two bifunctional aldehyde-alcohol de-
hydrogenases, were detected. The putative genes for key enzymes
of butanol formation comprised butyryl-CoA dehydrogenase,
acetyl-CoA acetyltransferase, 3-hydroxybutyryl-CoA dehydroge-
nase, 3-hydroxybutyryl-CoA dehydratase, several alcohol dehy-
drogenases, acetate kinase, phosphate acetyltransferase, butyrate
kinase, and phosphate butyryltransferase.

Nucleotide sequence accession numbers. The whole-genome
shotgun project has been deposited at DDBJ/EMBL/GenBank un-
der the accession number LTBA00000000. The version described
here is the first version, LTBA01000000.

ACKNOWLEDGMENTS

We thank Kathleen Gollnow for technical support. This work was sup-
ported by the “Nds. Ministerium fiir Wissenschaft und Kultur (MWK)”
of Lower Saxony (Germany). The funders (MWK) had no role in study
design, data collection and interpretation, or the decision to submit the
work for publication.

FUNDING INFORMATION

This work, including the efforts of Anja Poehlein, Ines Friedrich, Larissa
Kriiger, and Rolf Daniel, was funded by Ministerium fiir Wissenschaft
und Kultur (MWK), Germany.

REFERENCES

1. Slobodkina GB, Kolganova TV, Tourova TP, Kostrikina NA, Jeanthon C,
Bonch-Osmolovskaya EA, Slobodkin Al 2008. Clostridium tepidiprofundi
sp. nov., a moderately thermophilic bacterium from deep-sea hydrother-
mal vent. Int J Syst Evol Microbiol 58:852—855. http://dx.doi.org/10.1099/
ijs.0.65485-0.

2. Stickland LH. 1934. Studies in the metabolism of the strict anaerobes (ge-
nus Clostridium): the chemical reactions by which CI. Sporogenes obtains its
energy. Biochem J 28:1746-1759. http://dx.doi.org/10.1042/bj0281746.

3. Bolger AM, Lohse M, Usadel B. 2014. Trimmomatic: a flexible trimmer for
[lumina sequence data. BioInformatics 30:2114-2120. http://dx.doi.org/
10.1093/bioinformatics/btul70.

genomea.asm.org 1


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00379-16&domain=pdf&date_stamp=2016-5-12
http://genomea.asm.org

2 genomea.asm.org

Poehlein et al.

. Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov AS,
Lesin VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV, Sirotkin
AV, Vyahhi N, Tesler G, Alekseyev MA, Pevzner PA. 2012. SPAdes: a new
genome assembly algorithm and its applications to single-cell sequencing. J
Comput Biol 19:455—-477. http://dx.doi.org/10.1089/cmb.2012.0021.

. Garcia-Alcalde F, Okonechnikov K, Carbonell J, Cruz LM, Goétz S,
Tarazona S, Dopazo J, Meyer TF, Conesa A. 2012. Qualimap: evaluating
next-generation sequencing alignment data. Bioinformatics 28:2678-2679.
http://dx.doi.org/10.1093/bioinformatics/bts503.

. Seemann T. 2014. Prokka: rapid prokaryotic genome annotation. Bioinfor-
matics 30:2068-2069. http://dx.doi.org/10.1093/bioinformatics/btul53.

. Poehlein A, Bengelsdorf FR, Schiel-Bengelsdorf B, Gottschalk G, Daniel

Genome Announcements

R, Diirre P. 2015. Complete genome sequence of Rnf- and cytochrome-
containing autotrophic acetogen Clostridium aceticum DSM 1496. Genome
Announc 3(4):e00786-15. http://dx.doi.org/10.1128/genomeA.00786-15.

. Poehlein A, Alghaithi HS, Chandran L, Chibani CM, Davydova E,

Dhamotharan K, Ge W, Gutierrez-Gutierrez DA, Jagirdar A, Khonsari B,
Nair KPPR, Daniel R. 2014. First insights into the genome of the amino
acid-metabolizing bacterium Clostridium litorale DSM 5388. Genome An-
nounc 2(4):e00754-14. http://dx.doi.org/10.1128/genomeA.00754-14.

. Poehlein A, Gottschalk G, Daniel R. 2013. First insights into the genome

of the gram-negative, endospore-forming organism Sporomusa ovata strain
H1 DSM 2662. Genome Announc 1(5):e00734-13. http://dx.doi.org/
10.1128/genomeA.00734-13.

May/June 2016 Volume 4 Issue 3 e00379-16


http://genomea.asm.org

	First Insights into the Genome of the Moderately Thermophilic Bacterium Clostridium tepidiprofundi SG 508T
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

