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Sphingobium baderi strain LLO3" was isolated from hexachlorocyclohexane (HCH)-contaminated soil from Spolana, Czech Re-
public. Strain LL03" is a mutant that is deficient in /inB and linC (genes that encode hexachlorocyclohexane haloalkane dehalo-
genase and dehydrogenase, respectively). The draft genome sequence of LL03™ (~4.85 Mb) consists of 92 contigs and 4,914 cod-

ing sequences, with a G+ C content of 63.5%.
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he unregulated disposal of hexachlorocyclohexane (HCH)

muck (consisting of a- and B-HCH) has resulted in the cre-
ation of a large number of HCH dumpsites around the world
during the last 50 years (1). Interestingly, several sphingomonads
that degrade HCH isomers have been isolated from these HCH
dumpsites from different geographical locations (2—4). Earlier, we
reported the genome sequence of sphingomonads isolated from
the HCH dumpsite in India (5-8). Here, we report the genome
sequence of Sphingobium baderi strain LL0O3", which was isolated
from the HCH dumpsite situated in Spolana, a former Czech pro-
ducer of lindane (9).

The genomic DNA of LL03T was sequenced by using 454 GS
FLX Titanium and Illumina genome analyzer platforms. The se-
quencing data of ~514 Mbp were assembled into 92 contigs by
using the ABySS 1.3.3 assembler (47 k-mer) (10). The final assem-
bly (N5, contigs, 269 kb) was validated based on the paired-end
information. Annotation was done using RAST version 4.0 (11)
and NCBI Prokaryotic Genomes Automatic Annotation Pipeline
(PGAAP) version 2.0 (http://www.ncbi.nlm.nih.gov/genomes
/static/Pipeline.html).

The draft genome sequence (~4.85 Mb) has a coding density of
88.95%, with a GC content of 63.5%. A total of four rRNA oper-
ons (55-16S-23S) were identified by using RNAmmer (12). Also, a
confirmed clustered regularly interspaced short palindromic re-
peat (CRISPR) with 22 spacers was identified in the draft genome
(13). Genes for phenol, anthranilate, and homogentisate degrada-
tion were also found in the assembled contigs. Such gene clusters
have already been reported from genomes of sphingomonads iso-
lated from the HCH dumpsite in India (5, 6, 8).

We have already reported the absence of linB from the genome
of Sphingobium quisquiliarum P257, isolated from the HCH
dumpsite in India (8). In the draft genome sequence of S. baderi
LL03T, both linB and linC encoding HCH haloalkane dehaloge-
nase and dehydrogenase, respectively, were found to be absent
from all of the lin genes (linA through linF) that are required for

September/October 2013 Volume 1 Issue 5 e00751-13

Genome Announcements

the degradation of HCH isomers (1). This strain was also found to
contain 22 copies of IS6100 elements that are known for their
active roles in the horizontal transfer of lin genes (14). Based on
these observations, we hypothesized that strain LL037 is yet to
acquire /[inB and linC, probably through horizontal gene transfer
(HGT) (15).

Discerning the HCH degradation pathway of HCH isomers in
this strain, especially with highlighting of the absence of linB and
linC, will be of much interest (1). Additionally, the genome of
strain LLO3T can be a potential source of information, to be stud-
ied along with the available metagenomic data and genomes of
other HCH-degrading sphingomonads (5-8, 15, 16), for under-
standing the details involved in HCH degradation (17) and the
mechanisms for the acquisition of lin genes.

Nucleotide sequence accession numbers. The draft genome
sequence of Sphingobium baderi LLO3T is available in GenBank
under the accession number ATIB00000000. The version de-
scribed in this paper is the first version, ATIB01000000.

ACKNOWLEDGMENTS

The work was supported by grants from the Department of Biotechnology
(DBT), Government of India (under project BT/PR3301/BCE/08/875/
2011); the University of Delhi/Department of Science and Technology
Promotion of University Research and Scientific Excellence (DU-DST-
PURSE); and the National Bureau of Agriculturally Important Microor-
ganisms (NBAIM) AMASS/2006 —07/NBAIM/CIR and All India Network
Project Soil Biodiversity-Biofertilizer (ICAR). J.K., H.V., and C.T. grate-
fully acknowledge the Council of Scientific and Industrial Research
(CSIR), New Delhi, for providing research fellowships. We also acknowl-
edge the University Grants Commission (UGC), New Delhi, for infra-
structural support. This paper was finalized during a renewed visit under
the Alexander von Humboldt Fellowship (at the University of Freiburg,
Germany) awarded to R.L.

REFERENCES

1. Lal R, Pandey G, Sharma P, Kumari K, Malhotra S, Pandey R, Raina V,
Kohler HP, Holliger C, Jackson C, Oakeshott JG. 2010. Biochemistry of

genomea.asm.org 1


http://creativecommons.org/licenses/by/3.0/
http://www.ncbi.nlm.nih.gov/genomes/static/Pipeline.html
http://www.ncbi.nlm.nih.gov/genomes/static/Pipeline.html
http://www.ncbi.nlm.nih.gov/nuccore?term=ATIB00000000
http://genomea.asm.org

Kaur et al.

10.

2 genomea.asm.org

microbial degradation of hexachlorocyclohexane (HCH) and prospects
for bioremediation. Microbiol. Mol. Biol. Rev. 74:58 —80.

. Boltner D, Moreno-Morillas S, Ramos JL. 2005. 16S rDNA phylogeny

and distribution of lin genes in novel hexachlorocyclohexane-degrading
Sphingomonas strains. Environ. Microbiol. 7:1329-1338.

. Senoo K, Wada H. 1989. Isolation and identification of an aerobic

v-HCH decomposing bacterium from soil. Soil Sci. Plant Nutr. 35:79-87.

. Dadhwal M, Singh A, Prakash O, Gupta SK, Kumari K, Sharma P, Jit

S, Verma M, Holliger C, Lal R. 2009. Proposal of biostimulation for
hexachlorocyclohexane (HCH) decontamination and characterization of
culturable bacterial community from high-dose point HCH-
contaminated sites. J. Appl. Microbiol. 106:381-392.

. Anand S, Sangwan N, Lata P, Kaur J, Dua A, Singh AK, Verma M, Kaur

J, Khurana JP, Khurana P, Mathur S, Lal R. 2012. Genome sequence of
Sphingobium indicum B90A, a hexachlorocyclohexane-degrading bacte-
rium. J. Bacteriol. 194:4471-4472.

. Niharika N, Sangwan N, Ahmad S, Singh P, Khurana JP, Lal R. 2013.

Draft genome sequence of Sphingobium chinhatense strain IP267, isolated
from a hexachlorocyclohexane dumpsite. Genome Announc. 1(4):
€00680-13. doi:10.1128/genomeA.00680-13.

. Saxena A, Nayyar N, Sangwan N, Kumari R, Khurana JP, Lal R. 2013.

Genome sequence of Novosphingobium lindaniclasticum LE1247, isolated
from a hexachlorocyclohexane dumpsite. Genome Announc. 1(5):
€00715-13. doi:10.1128/genomeA.00715-13.

. Kumar Singh A, Sangwan N, Sharma A, Gupta V, Khurana JP, Lal R.

2013. Draft genome sequence of Sphingobium quisquiliarum strain P257, a
novel hexachlorocylohexane (HCH)-degrading bacterium isolated from
an HCH dumpsite. Genome Announc. 1(5):e00717-13. doi:10.1128
/genomeA.00717-13.

. Kaur J, Moskalikova H, Niharika N, Sedlackova M, Hampl A, Dambo-

rsky J, Prokop Z, Lal R. 2013. Sphingobium baderi sp. nov., isolated from
a hexachlorocyclohexane dump site. Int. J. Syst. Evol. Microbiol. 63:
673-678.

Simpson JT, Wong K, Jackman SD, Schein JE, Jones SJ, Birol I. 2009.

Genome Announcements

ABySS: a parallel assembler for short read sequence data. Genome Res.
19:1117-1123.

. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards

RA, Formsma K, Gerdes S, Glass EM, Kubal M, Meyer F, Olsen
GJ, Olson R, Osterman AL, Overbeek RA, McNeil LK, Paarmann
D, Paczian T, Parrello B, Pusch GD, Reich C, Stevens R, Vassieva
O, Vonstein V, Wilke A, Zagnitko O. 2008. The RAST server: rapid
annotations using subsystems technology. BMC Genomics 9:75. doi:10.1
186/1471-2164-9-75.

. Lagesen K, Hallin P, Redland EA, Sterfeldt HH, Rognes T, Ussery DW.

2007. RNAmmer: consistent and rapid annotation of ribosomal RNA
genes. Nucleic Acids Res. 35:3100-3108.

. Grissa I, Vergnaud G, Pourcel C. 2007. CRISPRFinder: a web tool to

identify clustered regularly interspaced short palindromic repeats. Nucleic
Acids Res. 35:W52-W57.

. Dogra C, Raina V, Pal R, Suar M, Lal S, Gartemann KH, Holliger C, van

der Meer JR, Lal R. 2004. Organization of lin genes and IS6100 among
different strains of hexachlorocyclohexane-degrading Sphingomonas
paucimobilis: evidence for horizontal gene transfer. J. Bacteriol. 186:
2225-2235.

. Sangwan N, Verma H, Kumar R, Negi V, Lax S, Khurana P, Khurana

JP, Gilbert JA, Lal R. 2013. Reconstructing an ancestral genotype of two
hexachlorocyclohexane degrading Sphingobium species using metag-
enomic sequence data. ISME J. doi:10.1038/isme;j.2013.153.

. Sangwan N, Lata P, Dwivedi V, Singh A, Niharika N, Kaur J, Anand S,

Malhotra J, Jindal S, Nigam A, Lal D, Dua A, Saxena A, Garg N, Verma
M, Kaur J, Mukherjee U, Gilbert JA, Dowd SE, Raman R, Khurana P,
Khurana JP, Lal R. 2012. Comparative metagenomic analysis of soil
microbial communities across three hexachlorocyclohexane contamina-
tion levels. PLoS One 7:e46219.

. Geueke B, Garg N, Ghosh S, Fleischmann T, Holliger C, Lal R, Kohler

HP. 2013. Metabolomics of hexachlorocyclohexane (HCH)
transformation: ratio of LinA to LinB determines metabolic fate of HCH
isomers. Environ. Microbiol. 15:1040-1049.

September/October 2013 Volume 1 Issue 5 e00751-13


http://dx.doi.org/10.1128/genomeA.00680-13
http://dx.doi.org/10.1128/genomeA.00715-13
http://dx.doi.org/10.1128/genomeA.00717-13
http://dx.doi.org/10.1128/genomeA.00717-13
http://dx.doi.org/10.1186/1471-2164-9-75
http://dx.doi.org/10.1186/1471-2164-9-75
http://dx.doi.org/10.1038/ismej.2013.153
http://genomea.asm.org

	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS
	REFERENCES

