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Draft Genome Sequence of the Extremely Halophilic Bacterium
Halomonas salina Strain CIFRI1, Isolated from the East Coast of India
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Halomonas salina strain CIFRI1 is an extremely salt-stress-tolerant bacterium isolated from the salt crystals of the east coast of
India. Here we report the annotated 3.45-Mb draft genome sequence of strain CIFRI1 having 86 contigs with 3,139 protein cod-

ing loci, including 62 RNA genes.
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alophilic and halotolerant bacteria are designated an elite

class of bacteria because of their inherent capability to cope in
hypersaline environmental niches. A diverse taxa of halophilicand
halotolerant bacteria have been recovered from a wide variety of
hypersaline environments (1-6). The isolation and characteriza-
tion of halophilic and halotolerant bacteria from hypersaline en-
vironments could provide interesting insights into their evolu-
tionary and survival mechanisms, including the study of
halotolerant genes (7, 8). These organisms have also been studied
with respect to their use in production of useful biomolecules,
such as osmolytes (compatible solutes), hydrolytic enzymes, and
exopolysaccharides (9). Halomonas salina strain CIFRI1 is an ex-
tremely salt-stress-tolerant bacterium isolated from salt crystals in
this study. Herein, we report the draft genome sequence of Halo-
monas salina strain CIFRI1 for the first time.

Halomonas salina strain CIFRI1, an extremely halophilic bac-
teria, was isolated from salt crystals collected from the salt pan at
Digha in West Bengal, along the east coast of India (21°37'36.51"N
87°31'20.23"E). The strain was isolated using liquid tryptic soya
broth (TSB) medium (10) along with a final concentration of 2%
NaCl, pH 7.3 = 0.2, with overnight incubation at 37°C. The cul-
tures were further replated with tryptic soy agar (TSA) medium
(11) with incubation for 2 to 3 days. Based on the differences in the
colony morphology and Gram-staining reaction, an individual
bacterial colony was selected for serial dilution. Bacteria that grew
significantly in the presence of >25% NaCl in TSB medium dur-
ing overnight incubation at 37°C were selected for molecular char-
acterization and whole-genome sequencing. Genomic DNA was
extracted using the Mobio Soil DNA isolation kit (Mobio, USA)
according to the manufacturer’s instructions, and 16S rRNA gene
sequencing was done using universal bacterial primers (12) along
with BigDye Terminator cycle sequencing (Applied Biosystems,
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USA). The 16S rRNA gene sequence of CIFRI1 is closely related to
that of Halomonas salina based on the biochemical and BLAST
results. The BLAST result showed 99.65% homology with the Ha-
lomonas salina strain F8- 11 16S rRNA gene (NR_042050).

The genome annotations were performed by the NCBI Pro-
karyotic Genomes Annotation Pipeline (13). A total of 1,356,989
paired-end reads with a read length of 101 bp were generated by
using HiSeq 2500 (Illumina, USA) according to protocols sup-
plied by the manufacturer. Adapter-trimmed high-quality reads
were used for the assembly using CLC Genomic Workbench ver-
sion 7.0.3 de novo assembler (Qiagen, NL). The primary assembly
consisted of 86 contigs (N5, = 68,789), and further scaffolding
resulted in 67 scaffolds with an Ny, value of 493,653 bases. This
draft genome of Halomonas salina had a total of 3,450,272 bases.
Furthermore, the automated gene annotation by RAST (14) re-
vealed 3,139 protein-coding loci including 62 RNA genes.

Nucleotide sequence accession numbers. The whole-genome
shotgun project has been deposited at DDBJ/EMBL/GenBank un-
der the accession number JOKD00000000. The version described
in this paper is JOKD00000000.1.

ACKNOWLEDGMENTS

The work was supported by the Indian Council for Agricultural Research
funded NAIP Network Project “Bioprospecting of genes and allele mining
for abiotic stress tolerance.”

The authors are greatly indebted to Dr. S. Ayyappan, Secretary, DARE
and DG, ICAR, New Delhi, for his encouragement and support. The au-
thors are thankful to Mr. Samiran Pal, Mr. Abhishek Das, and Mr. Asim
Kumar Jana for the sample collection and technical support. The genome
sequencing was done at CSIR-IGIB and the sequencing facility was funded
by CSIR through project code BSC0212.

genomea.asm.org 1


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01321-14&domain=pdf&date_stamp=2015-1-8
http://genomea.asm.org

Behera et al.

REFERENCES

1.

2 genomea.asm.org

Caton TM, Witte LR, Ngyuen HD, Buchheim JA, Buchheim MA,
Schneegurt MA. 2004. Halotolerant aerobic heterotrophic bacteria from
the Great Salt Plains of Oklahoma. Microb Ecol 48:449-462. http://
dx.doi.org/10.1007/s00248-004-0211-7.

. Cui HL, Yang Y, Dilbr T, Zhou PJ, Liu SJ. 2006. Biodiversity of halo-

philic archaea isolated from two salt lakes in Xin-Jiang region of China.
Wei Sheng Wu Xue Bao 46:171-176.

. Tsiamis G, Katsaveli K, Ntougias S, Kyrpides N, Andersen G, Piceno Y,

Bourtzis K. 2008. Prokaryotic community profiles at different operational
stages of a Greek solar saltern. Res Microbiol 159:609-627. http://
dx.doi.org/10.1016/j.resmic.2008.09.007.

. Han J, Zhang F, Hou J, Liu X, Li M, Liu H, Cai L, Zhang B, Chen Y,

Zhou J, Hu S, Xiang H. 2012. Complete genome sequence of the meta-
bolically versatile halophilic archaecon Haloferax mediterranei, a poly(3-
hydroxybutyrate-co-3-hydroxyvalerate) producer. J Bacteriol 194:
4463—44634. http://dx.doi.org/10.1128/JB.00880-12.

. Margesin R, Schinner F. 2001. Biodegradation and bioremediation of

hydrocarbons in extreme environments. Appl Microbiol Biotechnol 56:
650—663. http://dx.doi.org/10.1007/s002530100701.

. Behera BK, Das P, Maharana J, Meena DK, Sahu TK, Rao AR, Chat-

terjee S, Mohanty BP, Sharma AP. 2014. Functional screening and
molecular characterization of halophilic and halotolerant bacteria by 16S
rRNA gene sequence analysis. Proc Natl Acad Sci India B Biol Sci. http://
dx.doi.org/10.1007/s40011-014-0440-6.

. Yeganeh LP, Azarbaijani R, Sarikhan S, Mousavi H, Ramezani M,

Amoozegar MA, Fazeli AS, Salekdeh GH. 2012. Complete genome se-
quence of Oceanimonas sp. GK1, a halotolerant bacterium from Gavk-

Genome Announcements

houni Wetland in Iran. J Bacteriol 194:2123-2127. http://dx.doi.org/
10.1128/JB.00023-12.

. Joshi MN, Sharma AC, Pandya RV, Patel RP, Saiyed ZM, Saxena AK,

Bagatharia SB. 2012. Draft genome sequence of Pontibacter sp. nov.
BAB1700, a halotolerant, industrially important bacterium. J Bacteriol
194:6329-6330. http://dx.doi.org/10.1128/JB.01550-12.

. Tsuzuki M, Moskvin OV, Kuribayashi M, Sato K, Retamal S, Abo M,

Zeilstra-Ryalls J, Gomelsky M. 2011. Salt stress-induced changes in the
transcriptome, compatible solutes, and membrane lipids in the faculta-
tively phototrophic bacterium Rhodobacter sphaeroides. Appl Environ Mi-
crobiol 77:7551-7559. http://dx.doi.org/10.1128/AEM.05463-11.

. MacFaddin JD. 1985. Media for isolation— cultivation—identification—

maintenance of medical bacteria, vol. 1. Williams and Wilkins, Baltimore,
MD.

. Forbes BA, Sahm AS, Weissfeld DF. 1998. Bailey & Scotts diagnostic

microbiology, 10th ed. Mosby Elsevier, St. Louis, MO.

. Weisburg WG, Barns SM, Pelletier DA, Lane DJ. 1991. 16S ribosomal

DNA amplification for phylogenetic study. ] Bacteriol 173:697-703.

. Tatusova T, DiCuccio M, Badretdin MA, Chetvernin V, Ciufo S, Li W.

2013. Prokaryotic genome annotation pipeline. In The NCBI handbook
(Internet), 2nd ed. NCBI, Bethesda, MD. http://www.ncbi.nlm.nih.gov
/books/NBK174280.

. Overbeek R, Olson R, Pusch GD, Olsen GJ, Davis JJ, Disz T, Edwards

RA, Gerdes S, Parrello B, Shukla M, Vonstein V, Wattam AR, Xia F,
Stevens R. 2014. The SEED and the rapid annotation of microbial ge-
nomes using subsystems technology (RAST). Nucleic Acids Res 42:
206-220. http://dx.doi.org/10.1093/nar/gkt1226.

January/February 2015 Volume 3 Issue 1 e01321-14


http://genomea.asm.org

	Draft Genome Sequence of the Extremely Halophilic Bacterium Halomonas salina Strain CIFRI1, Isolated from the East Coast of India
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

