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ARTICLE INFO ABSTRACT

Am'Cl_e history: Here we report the draft genome sequence of the acid-tolerant Desulfovibrio sp. DV isolated from the sediments
Received 13 January 2017 of a Pb-Zn mine tailings dam in the Chita region, Russia. The draft genome has a size of 4.9 Mb and encodes mul-
Accepted 25 January 2017 tiple K™ -transporters and proton-consuming decarboxylases. The phylogenetic analysis based on concatenated
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ribosomal proteins revealed that strain DV clusters together with the acid-tolerant Desulfovibrio sp. TomC and

Desulfovibrio magneticus. The draft genome sequence and annotation have been deposited at GenBank under
the accession number MLBG00000000.
© 2017 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Specifications

Organism/cell

line/tissue Desulfovibrio sp. DV

Sex N/A

Sequencer or GS FLX (Roche)
array type

Data format Analyzed

Experimental Bacterial strain
factors

Experimental Assembled and annotated draft genome of Desulfovibrio sp.
features strain DV

Consent N/A

Sample source Sediments of a water seepage from a tailing dam at a Zn-Pb
location mine in Novii Akatui, Chita Region, Russia (51° 06'12"; 117°

77'84")

1. Direct link to deposited data

https://www.ncbi.nlm.nih.gov/nuccore/MLBG00000000.

2. Introduction
The sulfate-reducing bacteria (SRB) are important components of
microbial communities in mine drainage waters and sediments.

These types of environments are often characterized by low pH
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values and high concentration of dissolved metals originating from
the oxidation of residual sulfide minerals in mine waste. SRB can be
exploited to mitigate acid mine drainage (AMD) by metal precipitation
as insoluble sulfides and proton consumption due to the biogenic H,S
production [1,2]. However, only few acidophilic/acid-tolerant SRB
have been isolated and characterized. The only two validly described,
moderately acidophilic SRB isolated from AMD belong to the genus
Desulfosporosinus [3,4]. At least six different phyla contain prokaryotes
capable of dissimilatory sulfate reduction. The majority of known spe-
cies belong to Firmicutes, including the genera Desulfosporosinus and
Desulfotomaculum, and to Deltaproteobacteria. The deltaproteobacterial
Desulfovibrio spp. are prospective for bioremediation purposes due to
their relatively fast growth (compared to other SRB), tolerance to oxy-
gen [5] and, of all SRB, the best understood metabolic features and stress
response mechanisms [6]. However, the metal-tolerant Desulfovibrio
isolates characterized so far do not tolerate low pH values [ 7-9]. Recent-
ly the first acid-tolerant member of Desulfovibrio, Desulfovibrio sp.
TomC, was isolated and its genome was made available [10]. Here we
report the draft genome sequence of a novel acid-tolerant strain DV,
which was isolated from the sediments of a Pb-Zn mine waste at
Novii Akatui, Chita region, Russia. The 16S rRNA sequencing and
phylogenetic analysis showed that strain DV belongs to the genus
Desulfovibrio and its closest relative is Desulfovibrio sp. TomC
(Karnachuk et al., unpublished). The genome sequence will allow to
verify the phylogenetic relationships of the two strains and other
Desulfovibrio isolates and to explore the mechanisms, which enable
these bacteria to withstand low pH values.

2213-5960/© 2017 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. The evolutionary history was inferred using the Neighbor-Joining method [14]. The optimal tree with the sum of branch length = 1.87228742 is shown. The percentages of replicate
trees in which the associated taxa clustered together in the bootstrap test (1000 replicates) are shown next to the branches [15]. The tree is drawn to scale, with branch lengths in the same
units as those of the evolutionary distances used to infer the phylogenetic tree. The evolutionary distances were computed using the Poisson correction method [ 16] and are in the units of
the number of amino acid substitutions per site. The analysis involved 16 amino acid sequences. All positions containing gaps and missing data were eliminated. There were a total of 4398

positions in the final dataset. Evolutionary analyses were conducted in MEGA7 [17].

3. Experimental design, materials and methods
3.1. Sequencing and assembly of the Desulfovibrio sp. DV genome

Genomic DNA was isolated from Desulfovibrio sp. DV biomass using
the SDS-CTAB method [11]. The shotgun genomic DNA library was se-
quenced with a Roche Genome Sequencer FLX using the Titanium
XL+ protocol. The reads were de novo assembled into contigs using
the Newbler Assembler version 2.9 (454 Life Sciences, Branford, CT).
The draft genome of Desulfovibrio sp. DV consists of 199 contigs longer
than 500 bp, with a total length of 4,848,582 bp. The total length of all
219 obtained contigs is 4,854,132 bp. The N50 contig size of the genome
is 34,234 bp. Gene search and annotation were performed using the
RAST server [12] following manual curation.

3.2. Features of the Desulfovibrio sp. DV genome

The draft genome of Desulfovibrio sp. DV of 4.9 Mb is smaller by com-
parison to 5.07 Mb of Desulfovibrio sp. TomC [10] and 5.25 Mb of
Desulfovibrio magneticus RS-1 [13], but approximately the same size as
4.8 Mb of Desulfovibrio cf. magneticus IFRC170 (NZ_JAGC00000000).
The GC content of the genome is 62.95%. The genome includes 4350 pro-
tein-coding genes, 48 tRNA genes, and 3 rRNA genes. The phylogenetic
analysis of 36 ribosomal proteins showed that Desulfovibrio sp. TomC
was the closest relative of strain DV and they both clustered with
Desulfovibrio magneticus (Fig. 1).

Known mechanisms for the acid-tolerance have been found in the
Desulfovibrio sp. DV genome. The K*-transporting KdpABC ATPase
(genes DVDV_0453-0449) participates in the generation of internal posi-
tive membrane potential, which prevents proton influx to the cytoplasm.
Interestingly, the phylogeny of KdpABC proteins from Desulfovibrio is not
congruent to that one inferred from ribosomal proteins. The closest rela-
tives of K*-ATPase from strain DV were found in three strains of
Desulfovibrio magneticus, whereas the ATPase from Desulfovibrio sp.
TomC is more distantly related. The K*-ATPase occurs only in a few
Desulfovibrio sp., all belonging to the “D. magneticus” cluster. Other K*-
transporters found in the genome included: TrkA (DVDV_0267 and
DVDV_3671); KefB (DVDV_0709); KefA (DVDV_0704, DVDV_3097,

DVDV_3865, DVDV_4281); Kup (DVDV_2466); Kch (DVDV_3664);
TrkH (DVDV_3670). Some of them have orthologs not only in “D.
magneticus” cluster, but also in other available Desulfovibrio genomes.

The proton-consuming decarboxylases can participate in the toler-
ance to low pH in the manner described for enterobacteria [18]. Lysine
decarboxylase (DVDV_0270) occurs only in the “D. magneticus” cluster
and is likely acquired from Firmicutes via lateral gene transfer. Highly
conservative arginine decarboxylase from strain DV (DVDV_1220) has
100% amino acid sequence similarity with that from Desulfovibrio sp.
TomC and 99% with D. magneticus.

In conclusion, Desulfovibrio sp. DV as well as Desulfovibrio sp. TomC
and D. magneticus encode for multiple K*-transporters, which differ
them from the rest of desulfovibrios and can enable them to tolerate
low pH conditions.
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