
Draft Genome Sequence of Sphingobium sp. Strain HDIPO4, an Avid
Degrader of Hexachlorocyclohexane

Udita Mukherjee,a Roshan Kumar,a Nitish Kumar Mahato,a J. P. Khurana,b Rup Lala

Department of Zoology, University of Delhi, Delhi, Indiaa; Interdisciplinary Centre for Plant Genomics & Department of Plant Molecular Biology, University of Delhi South
Campus, New Delhi, Indiab

Sphingobium sp. strain HDIPO4 was isolated from a hexachlorocyclohexane (HCH) dumpsite and degraded HCH isomers rap-
idly. The draft genome sequence of HDIPO4 (~4.7 Mbp) contains 143 contigs and 4,646 coding sequences with a G�C content of
65%.
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Sphingobium sp. strain HDIPO4 was originally isolated in 2008
(1) from the hexachlorocyclohexane (HCH)-contaminated

dumpsite at Ummari Village, Lucknow, India. Phylogenetic anal-
ysis using 16S rRNA gene sequences showed that strain HDIPO4 is
most closely related to another HCH-degrading strain, Sphingo-
bium francense Sp� (with 98% sequence similarity). Strain Sp�
was previously isolated from French soil contaminated with
�-HCH (2, 3). In contrast to strain Sp�, which degrades HCH
isomers slowly, strain HDIPO4 was found to degrade HCH iso-
mers at a high rate (1).

The genome sequencing of strain HDIPO4 was carried out by
using the Illumina genome analyzer platform and the 454 GS FLX
Titanium platform. For this purpose, paired-end libraries of 2 kb
were constructed that led to the generation of 761 Mbp of raw
data, which generated 561 Mbp of clean data.

The draft genome sequence of HDIPO4 consists of
4,741,576 bp with 90� genome coverage. The draft genome was
assembled into 143 contigs by using the ABySS 1.3.3 assembler (4)
at a k-mer of 53 with an average G�C content of 65%. The vali-
dation of the final assembly was done based on the paired-end
information. The annotations were done by using RAST ver-
sion 4.0 (5) and the NCBI Prokaryotic Genomes Annotation
Pipeline (PGAP) version 2.0 (http://www.ncbi.nlm.nih.gov
/genomes/static/Pipeline.html).

A total of 4,646 open reading frames (ORFs) and 54 tRNA and
13 rRNA genes were identified. In addition, 3 copies of the 16S
rRNA gene were also detected. Interestingly, this strain contained
two copies each of linB (upper degradation pathway genes) and
linDER (lower degradation pathway genes) (6), in contrast to pre-
viously reported sphingomonads that contained only one copy
each of these genes (7, 8). The presence of two copies each of linB
and linDER may be responsible for the faster degradation of HCH
isomers by this strain.

Besides the HCH degradation pathway genes, strain HDIPO4
showed the presence of phenol-, chlorophenol-, toluene-, and
homogentisate-degrading gene clusters. Eighteen copies of IS6100
were found that are known to play active roles in horizontal gene

transfer of lin genes among sphingomonads (3). The TonB-
dependent receptor, which mediates transport of iron sidero-
phore complexes in Gram-negative bacteria (11), was also de-
tected in abundance, in the vicinity of the lin genes. A total of
29 insertion sequence (IS) elements, including IS6100, ISSp5,
ISGbe1, and ISSpma1, were also present in the draft genome (12).

Such myriad lin genes, transposons, and other catabolic genes
were also reported in the genomes of HCH-degrading sphin-
gomonads (7–10) and as products of enrichment and colossal
horizontal gene transfer in the recent metagenomic analyses of the
HCH dumpsite (13, 14). The genome sequence of this strain, es-
pecially the presence of multiple copies of lin genes, clearly indi-
cates that it may be useful in the development of a consortium for
bioremediation of HCH at the HCH dumpsite.

Nucleotide sequence accession numbers. The genome se-
quence of Sphingobium sp. HDIPO4 has been assigned GenBank
accession number ATDO00000000. The version described in this
paper is the first version, ATDO01000000.
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