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ABSTRACT Deinococcus indicus strain DR1, a red-pigmented, arsenic- and radiation-
resistant bacterium, was isolated from a water sample of the Dadri wetland, Uttar
Pradesh, India. Here, we report a draft genome sequence of this strain, which may
provide useful information regarding the genes and pathways involved in heavy-
metal bioremediation.

The Deinococcus genus is known for its extreme resistance to UV and gamma-ray
radiation (1, 2). Members of this genus are aerobic non-spore-forming chemoor-

ganotrophs and produce the carotenoid pigment deinoxanthin that gives them their
characteristic pink color. Although most of the species are Gram-positive and spherical
in shape, a few species are Gram-negative and rod-shaped. We isolated the light-
pinkish, arsenic- and radiation-resistant Deinococcus indicus strain DR1 from Dadri
wetland, Uttar Pradesh, India. This bacterium was found to be Gram-negative and
rod-shaped.

Genomic DNA was extracted by a conventional isolation method described previ-
ously (3). The whole genome of Deinococcus indicus strain DR1 was sequenced using
the HiSeq 2500 sequencing platform (Illumina), with a paired-end module, and was
performed at AgriGenom Labs Pvt Ltd., Cochin, India. A total of 7,965,538 paired-end
reads were collected using Illumina HiSeq 2500. Cutadapt version 1.8.1 (4) was used for
adapter trimming of Illumina reads, followed by low-quality data filtration using Sickle
version 1.33 (https://github.com/najoshi/sickle). To avoid the serious impact of dupli-
cates found in whole-genome sequencing on contig generation, scaffolding, and
discovery of genome variations, Fastuniq-1.1 was used to discard duplicates (5). This
filtration resulted in 40 contigs, with a GC content of 69% and sizes ranging from
989,508 to 10,905 bp (mean length, 111,690.7 bp), containing 4,467,628 bp in total.
CISA was used to perform the final de novo assembly of contigs (6). Annotation of the
assembled genome was performed by the NCBI Prokaryotic Genome Annotation
Pipeline (PGAP).

The draft genome contains a total of 4,218 genes, including 4,151 coding sequences
(CDSs) and 67 RNA genes. In addition, complete 5S rRNA and partial 6S rRNA and 23S
rRNA gene sequences were also annotated. As D. indicus is a rod-shaped bacterium,
genes involved in maintaining the rod shape, such as those encoding rod shape-
determining protein MreB, rod shape-determining protein MreC, and rod shape-
determining protein RodA, were identified.

We mined the genome for the presence of heavy-metal resistance genes, since
D. indicus can grow in the presence of heavy metals, such as arsenic (7). Using BLAST
analysis, we found the presence of genes coding for an arsenic efflux membrane
protein (arsB), a trancriptional regulator (arsR), and an arsenate reductase (8). Genes
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involved in mercury (9), copper, and chromate resistance were also identified (10, 11).
Other heavy-metal-associated genes, such as heavy-metal-translocating P-type ATPase,
heavy-metal transport/detoxification protein, and heavy-metal-associated domain-
containing protein, were also identified in this genome. Further physiological studies
are being performed for the bioremediation potential of D. indicus strain DR1.

Accession number(s). This whole-genome shotgun project has been deposited at
DDBJ/ENA/GenBank under the accession no. NHMK00000000. The version described in
this paper is version NHMK01000000.

ACKNOWLEDGMENTS
R.P.’s lab is supported by startup funds provided by Shiv Nadar University, India, and

Young Scientist Grant (SERB, India). D.C. gratefully acknowledges Shiv Nadar University,
India, for providing a doctoral research fellowship. P.A.S. and R.M.Y. acknowledge
Jaypee University of Information Technology, India, for providing research facilities.

REFERENCES
1. Cox MM, Battista JR. 2005. Deinococcus radiodurans: the consummate

survivor. Nat Rev Microbiol 3:882– 892. https://doi.org/10.1038/
nrmicro1264.

2. Asker D, Awad TS, McLandsborough L, Beppu T, Ueda K. 2011. Deino-
coccus depolymerans sp. nov., a gamma- and UV-radiation-resistant bac-
terium, isolated from a naturally radioactive site. Int J Syst Evol Microbiol
61:1448 –1453. https://doi.org/10.1099/ijs.0.013482-0.

3. Udupa KS, O’Cain PA, Mattimore V, Battista JR. 1994. Novel ionizing
radiation-sensitive mutants of Deinococcus radiodurans. J Bacteriol 176:
7439 –7446. https://doi.org/10.1128/jb.176.24.7439-7446.1994.

4. Martin M. 2011. Cutadapt removes adapter sequences from high-
throughput sequencing reads. EMBnet J 17:1–10. https://doi.org/10.14806/
ej.17.1.200.

5. Xu H, Luo X, Qian J, Pang X, Song J, Qian G, Chen J, Chen S. 2012.
FastUniq: a fast de novo duplicates removal tool for paired short reads.
PLoS One 7:e52249. https://doi.org/10.1371/journal.pone.0052249.

6. Lin SH, Liao YC. 2013. CISA: contig integrator for sequence assembly of
bacterial genomes. PLoS One 8:e60843. https://doi.org/10.1371/journal
.pone.0060843.

7. Suresh K, Reddy GS, Sengupta S, Shivaji S. 2004. Deinococcus indicus sp.
nov., an arsenic-resistant bacterium from an aquifer in West Bengal,
India. Int J Syst Evol Microbiol 54:457– 461. https://doi.org/10.1099/ijs.0
.02758-0.

8. Ji G, Silver S. 1992. Reduction of arsenate to arsenite by the ArsC protein
of the arsenic resistance operon of Staphylococcus aureus plasmid pI258.
Proc Natl Acad Sci U S A 89:9474 –9478. https://doi.org/10.1073/pnas.89
.20.9474.

9. Nascimento AM, Chartone-Souza E. 2003. Operon mer: bacterial resis-
tance to mercury and potential for bioremediation of contaminated
environments. Genet Mol Res 2:92–101.

10. Cooksey DA. 1993. Copper uptake and resistance in bacteria. Mol Mi-
crobiol 7:1–5. https://doi.org/10.1111/j.1365-2958.1993.tb01091.x.

11. He M, Li X, Guo L, Miller SJ, Rensing C, Wang G. 2010. Characterization and
genomic analysis of chromate resistant and reducing Bacillus cereus strain
SJ1. BMC Microbiol 10:221. https://www.ncbi.nlm.nih.gov/pubmed/?term
�He�M�Characterization�and�genomic�analysis�of�chromate�
resistant�and�reducing�Bacillus�cereus.

Chauhan et al.

Volume 5 Issue 31 e00754-17 genomea.asm.org 2

https://www.ncbi.nlm.nih.gov/nuccore/NHMK00000000
https://doi.org/10.1038/nrmicro1264
https://doi.org/10.1038/nrmicro1264
https://doi.org/10.1099/ijs.0.013482-0
https://doi.org/10.1128/jb.176.24.7439-7446.1994
https://doi.org/10.14806/ej.17.1.200
https://doi.org/10.14806/ej.17.1.200
https://doi.org/10.1371/journal.pone.0052249
https://doi.org/10.1371/journal.pone.0060843
https://doi.org/10.1371/journal.pone.0060843
https://doi.org/10.1099/ijs.0.02758-0
https://doi.org/10.1099/ijs.0.02758-0
https://doi.org/10.1073/pnas.89.20.9474
https://doi.org/10.1073/pnas.89.20.9474
https://doi.org/10.1111/j.1365-2958.1993.tb01091.x
https://www.ncbi.nlm.nih.gov/pubmed/?term=He+M+Characterization+and+genomic+analysis+of+chromate+resistant+and+reducing+Bacillus+cereus
https://www.ncbi.nlm.nih.gov/pubmed/?term=He+M+Characterization+and+genomic+analysis+of+chromate+resistant+and+reducing+Bacillus+cereus
https://www.ncbi.nlm.nih.gov/pubmed/?term=He+M+Characterization+and+genomic+analysis+of+chromate+resistant+and+reducing+Bacillus+cereus
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

