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Genome Sequence of the Soil Bacterium Janthinobacterium sp.

KBS0711
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We present a draft genome of Janthinobacterium sp. KBS0711 that was isolated from agricultural soil. The genome provides in-
sight into the ecological strategies of this bacterium in free-living and host-associated environments.
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oil microbial diversity is shaped in part by bacterial secondary

metabolite production (1). A well-characterized example
comes from Janthinobacterium (Betaproteobacteria, Oxalobacter-
aceae), a purple-pigmented chemoorganoheterotroph that is
commonly found in soils (2). The characteristic pigmentation of
Janthinobacterium is due to the production of violacein, an anti-
microbial compound that affects predator-prey interactions (3)
and microbial-host symbioses (4). To date, only a few Janthino-
bacterium spp. have been sequenced. Despite a recent genome
from lake sediments (5), most sequenced isolates come from ei-
ther extremely cold or synthetic habitats (6-8). Here, we present
the draft genome of Janthinobacterium sp. KBS0711, which was
enriched from never-plowed soil at the Kellogg Biological Station
Long-Term Ecological Research site (9, 10).

DNA purified from a single colony was prepared with the Illu-
mina TruSeq DNA sample prep kit using an insert size of 250 bp
and sequenced on an Illumina HiSeq 2500 using 100-bp pair-end
reads (Illumina, San Diego, CA). Raw FASTQ reads were pro-
cessed by removing Illumina TruSeq adaptors and the first 10 bp
using Cutadapt (version 1.7.1) (11), interleaving reads using
Khmer (version 1.3) (12), and quality-filtering with an average
Phred score of 30 using the FASTX-toolkit (version 0.0.13, Han-
non Lab [http://hannonlab.cshl.edu/fastx_toolkit/]). Coverage
was normalized to 25 based on a k-mer size of 25 bp using Khmer.
We removed NCBI-flagged coding regions using BWA (version
0.7.10) (13).

A total of 3,130,492 unmapped reads remained after quality fil-
tering. We assembled the genome using Velvet (version 1.2.03) (14)
with the following parameters: a k-mer size of 55, expected coverage
of 18, and a coverage cutoff of 2.29. Contigs larger than 200 bp were
annotated using Prokka (version 1.10) (15), and we predicted meta-
bolic and physiological functions using MAPLE with bidirectional
best-hit matches (http://www.genome.jp/tools/maple/) (16).

The draft assembly of Janthinobacterium sp. KBS0711 is 6.08
Mbp. It consists of 25 contigs with an N5, of 882 kbp, anda G+C
content of 62.7%. Annotation detected 5,386 coding sequences, 1
rRNA, 69 tRNAs, and 1 transfer-messenger RNA (tmRNA). The
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16S rRNA has 99% sequence identity to a Janthinobacterium livi-
dum isolate (NCBI accession no. NR_026365.1).

In addition to the pathway for violacein production (VioA-
VioD), we detected genes encoding traits that are associated with
violacein production, including quorum sensing (QseC-QseB)
and biofilm production (BdcA, KinB-AlgB) (17-19). The genome
also contains genes that may allow the isolate to contend with
nutrient starvation (PhoR-PhoB) and osmotic stress (EnvZ-
OmpR). Last, Janthinobacterium sp. KBS0711 contains genes re-
lated to nitrogen (urea transport, dissimilatory nitrate reduction),
phosphorus (phosphonate transport), and sulfur (sulfonate trans-
port, assimilatory sulfate reduction) metabolism, which are im-
portant for soil functioning.

Nucleotide sequence accession numbers. This whole-genome
shotgun project has been deposited in DDBJ/EMBL/GenBank un-
der the accession no. LBCO00000000. The version described in
this paper is the first version, LBCO00000000.1. The code used for
assembly is available online (https://github.com/LennonLab
/JanthinoKBS0711).

ACKNOWLEDGMENTS

We thank B. K. Lehmkuhl for technical assistance.

Our research was supported by National Research Initiative grants
(2011-67019-30225) from the USDA National Institute of Food and Ag-
riculture, the National Science Foundation (1442246 to J.T.L.), and the
U.S. Army Research Office (W911NF-14-1-0411).

REFERENCES

1. Karlovsky P. 2008. Secondary metabolites in soil ecology. Springer-
Verlag, Berlin, Germany.

2. Gillis M, Logan NA. 2005. Genus IV. Janthinobacterium, p 636—643. In
Brenner DJ, Krieg NR, Staley JT (ed), Bergey’s manual of systematic bac-
teriology, vol 2: the Proteobacteria, part B: the Gammaproteobacteria.
Springer, New York, NY.

3. Matz C, Deines P, Boenigk J, Arndt H, Eberl L, Kjelleberg S, Jiirgens K.
2004. Impact of violacein-producing bacteria on survival and feeding of
bacterivorous nanoflagellates. Appl Environ Microbiol 70:1593-1599.
http://dx.doi.org/10.1128/AEM.70.3.1593-1599.2004.

4. Becker MH, Brucker RM, Schwantes CR, Harris RN, Minbiole KP.
2009. The bacterially produced metabolite violacein is associated with

genomea.asm.org 1

1sanb Agq GTOZ ‘2 aunr uo /Bio wse eawouab//.dny wody papeojumoq


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00689-15&domain=pdf&date_stamp=2015-6-18
http://genomea.asm.org
http://genomea.asm.org/

Shoemaker et al.

10.

11.

2 genomea.asm.org

survival of amphibians infected with a lethal fungus. Appl Environ Micro-
biol 75:6635-6638. http://dx.doi.org/10.1128/AEM.01294-09.

. McTaggart TL, Shapiro N, Woyke T, Chistoserdova L. 2015. Draft

genome of Janthinobacterium sp. RA13 isolated from Lake Washington
sediment. Genome Announc 3(1):¢01588-14. http://dx.doi.org/10.1128/
genomeA.01588-14.

. Audic S, Robert C, Campagna B, Parinello H, Claverie J-M, Raoult D,

Drancourt M. 2007. Genome analysis of Minibacterium massiliensis high-
lights the convergent evolution of water-living bacteria. PLoS Genet
3:e138. http://dx.doi.org/10.1371/journal.pgen.0030138.

. Kim §J, Shin SC, Hong SG, Lee YM, Lee H, Lee J, Choi I-G, Park H.

2012. Genome sequence of Janthinobacterium sp. strain PAMC 25724,
isolated from alpine glacier cryoconite. J Bacteriol 194:2096. http://
dx.doi.org/10.1128/JB.00096-12.

. Hornung C, Poehlein A, Haack FS, Schmidt M, Dierking K, Pohlen A,

Schulenburg H, Blokesch M, Plener L, Jung K, Bonge A, Krohn-Molt I,
Utpatel C, Timmermann G, Spieck E, Pommerening-Roser A, Bode E,
Bode HB, Daniel R, Schmeisser C, Streit WR. 2013. The Janthinobacte-
rium sp. HHO1 genome encodes a homologue of the V. cholerae CqsA and
L. pneumophila LgsA autoinducer synthases. PLoS One 8:e55045. http://
dx.doi.org/10.1371/journal.pone.0055045.

. Grandy AS, Robertson GP. 2006. Aggregation and organic matter pro-

tection following tillage of a previously uncultivated soil. Soil Sci Soc Am
] 70:1398-1406. http://dx.doi.org/10.2136/ss5aj2005.0313.

Lennon JT, Aanderud ZT, Lehmkuhl BK, Schoolmaster DR. 2012.
Mapping the niche space of soil microorganisms using taxonomy and
traits. Ecology 93:1867-1879. http://dx.doi.org/10.1890/11-1745.1.
Martin M. 2011. Cutadapt removes adapter sequences from high-

Genome Announcements

throughput sequencing reads. EMBnet.journal 17:10-12. http://
dx.doi.org/10.14806/ej.17.1.200.

. McDonald E, Brown CT. 2013. Khmer: working with big data in bioin-

formatics. http://arxiv.org/abs/1303.2223.

. Li H, Durbin R. 2009. Fast and accurate short read alignment with

Burrows-Wheeler transform. Bioinformatics 25:1754—-1760. http://
dx.doi.org/10.1093/bioinformatics/btp324.

. Zerbino DR, Birney E. 2008. Velvet: algorithms for de novo short read

assembly using de Bruijn graphs. Genome Res 18:821-829. http://
dx.doi.org/10.1101/gr.074492.107.

. Seemann T. 2014. Prokka: rapid prokaryotic genome annotation. Bioinfor-

matics 30:2068—2069. http://dx.doi.org/10.1093/bioinformatics/btul53.

. Takami H, Taniguchi T, Moriya Y, Kuwahara T, Kanehisa M, Goto S.

2012. Evaluation method for the potential functionome harbored in the
genome and metagenome. BMC Genomics 13:699. http://dx.doi.org/
10.1186/1471-2164-13-699.

. McClean KH, Winson MK, Fish L, Taylor A, Chhabra SR, Camara M,

Daykin M, Lamb JH, Swift S, Bycroft BW, Stewart GS, Williams P.
1997. Quorum sensing and Chromobacterium violaceum: exploitation of
violacein production and inhibition for the detection of
N-acylhomoserine lactones. Microbiology 143:3703-3711. http://
dx.doi.org/10.1099/00221287-143-12-3703.

. Pantanella F, Berlutti F, Passariello C, Sarli S, Morea C, Schippa S. 2007.

Violacein and biofilm production in Janthinobacterium lividum. ] Appl
Microbiol 102:992-999. http://dx.doi.org/10.1111/j.1365
-2672.2006.03155.x.

. Stauff DL, Bassler BL. 2011. Quorum sensing in Chromobacterium

violaceum: DNA recognition and gene regulation by the CviR receptor. J
Bacteriol 193:3871-3878. http://dx.doi.org/10.1128/JB.05125-11.

May/June 2015 Volume 3 Issue 3 e00689-15

1sanb Agq GTOZ ‘2 aunr uo /Bio wse eawouab//.dny wody papeojumoq


http://genomea.asm.org
http://genomea.asm.org/

	Genome Sequence of the Soil Bacterium Janthinobacterium sp. KBS0711
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

