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Genome Sequence of Staphylococcus aureus Strain HUK16, Isolated
from Hexachlorocyclohexane-Contaminated Soil
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Staphylococcus aureus strain HUK16 has been isolated from hexachlorocyclohexane (HCH)-long-term contaminated soil. The ge-
nome of strain HUK16 was sequenced to understand the genetic basis of its adaptation to HCH and to find the potential metabolic
pathways allowing it to degrade the pesticide. Here, we report the annotated draft genome sequence (~2.7 Mbp) of this strain.
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he overuse of hexachlorocyclohexane (HCH) as an insecticide

around the world to control agricultural pests has led to its
large-scale dissemination in the environment (1). Therefore, be-
cause of its toxicity and persistence in agricultural and industrial
sites, its use is now restricted or banned in many countries (2). The
study of indigenous microbial communities of contaminated soils
is necessary to evaluate the possibility of establishing a bioreme-
diation approach to clean up these polluted sites (3). In this con-
text, an aerobic HCH-supplemented liquid cultivation of micro-
organisms from soil contaminated with HCH in an ancient
chemical factory (Huningue, France) has been carried out, and
subsequent repeated seeding of individual colonies has led to the
isolation of the Staphylococcus aureus strain HUK16 (SITA Reme-
diation, Suez, France). The capability of the strain to grow in min-
imal salt medium containing HCH as the sole carbon source sug-
gested its capability to degrade the molecule for its metabolism.

Thus, to better understand how strain HUK16 is adapted to
HCH and which degradation pathway it possibly possesses, the
genomic DNA of the strain was sequenced by use of an Illumina
HiSeq 2500 platform (CASAVA version 1.8.2). The shotgun se-
quencing generated 4,195,151 high-quality paired-end reads,
which were quality trimmed with Trimmomatic (version 0.32) (4)
and assembled de novo using Velvet (version 1.2.10) (5). The draft
genome consists of 74 contigs, with an N, length of 120 kbp, an
average length of 366.93 kbp, and a max length of 502.63 kbp. The
total contig sequence represents 2,715,311 bp and has a G+C
content of 32.78%. The validated genome assembly was annotated
using the NCBI Prokaryotic Genome Annotation Pipeline (PGAP)
(http://www.ncbi.nlm.nih.gov/genome/annotation_prok/). A total
of 2,590 protein-coding genes and 90 pseudogenes were identi-
fied.

Different pathways for HCH degradation have been character-
ized and involve the linA to lin] genes (6). All characterized de-
grading bacterial species described to date possess these enzymes.
To understand how strain HUK16 degrades HCH, a BLAST
search within its genome using the lin gene sequences of Sphingo-
bium indicum B90A (accession no. AJXQO00000000) was per-
formed. None of these genes or their homologues, and no other
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gene likely to be involved in HCH degradation, have been identi-
fied. Thus, the combination of these results and cultural observa-
tions seem to indicate that S. aureus strain HUK16 degrades HCH
using metabolic pathways and enzymes not previously described
in the literature, as suggested by previous studies (7).

Nucleotide sequence accession numbers. This whole-genome
shotgun project has been deposited in DDBJ/ENA/GenBank un-
der the accession no. LSMV00000000. The version described in
this paper is the first version, LSMV00000000.1.

ACKNOWLEDGMENTS

This work was supported by the French Direction Générale de 'armement
(DGA), the program Investissements d’avenir AMI 2011 VALTEX, the
Auvergne Regional Council, and the European Regional Development
Fund (FEDER).

REFERENCES

1. Nolan K, Kamrath J, Levitt J. 2012. Lindane toxicity: a comprehensive
review of the medical literature. Pediatr Dermatol 29:141-146. http://
dx.doi.org/10.1111/j.1525-1470.2011.01519.x.

2. Vijgen J, Abhilash PC, Li YF, Lal R, Forter M, Torres J, Singh N, Yunus
M, Tian C, Schiffer A, Weber R. 2011. Hexachlorocyclohexane (HCH) as
new Stockholm Convention Pops-a global perspective on the management
of lindane and its waste isomers. Environ Sci Pollut Res Int 18:152-162.
http://dx.doi.org/10.1007/s11356-010-0417-9.

3. Alvarez A, Benimeli CS, Saez JM, Fuentes MS, Cuozzo SA, Polti MA,
Amoroso MJ. 2012. Bacterial bio-resources for remediation of hexachlo-
rocyclohexane. Int ] Mol Sci 13:15086-15106. http://dx.doi.org/10.3390/
ijms131115086.

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

5. 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.

6. Lal R, Pandey G, Sharma P, Kumari K, Malhotra S, Pandey R, Raina V,
Kohler H-PE, Holliger C, Jackson C, Oakeshott JG. 2010. Biochemistry of
microbial degradation of hexachlorocyclohexane and prospects for biore-
mediation. Microbiol Mol Biol Rev 74:58—80. http://dx.doi.org/10.1128/
MMBR.00029-09.

7. Abhilash PC, Srivastava S, Singh N. 2011. Comparative bioremediation
potential of four rhizospheric microbial species against lindane. Chemo-
sphere 82:56—63. http://dx.doi.org/10.1016/j.chemosphere.2010.10.009.

genomea.asm.org 1


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00274-16&domain=pdf&date_stamp=2016-4-14
http://genomea.asm.org

	Genome Sequence of Staphylococcus aureus Strain HUK16, Isolated from Hexachlorocyclohexane-Contaminated Soil
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

