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Bacillus endophyticus 2102 is an endospore-forming, plant growth-promoting rhizobacterium isolated from a hypersaline pond
in South Korea. Here we present the draft sequence of B. endophyticus 2102, which is of interest because of its potential use in the
industrial production of algaecides and bioplastics and for the treatment of industrial textile effluents.

Bacillus endophyticus was first isolated from the inner tissues of
cotton plants (8). The randomly amplified polymorphic DNA

pattern of B. endophyticus differs from that of other bacilli commonly
isolated from plant tissues (8). B. endophyticus is an aerobic, Gram-
positive, nonmotile, rod-shaped, endospore-forming bacterium (8).
Multiple Bacillus species have been identified as plant growth-pro-
moting rhizobacteria (PGPR) that promote growth by producing an-
tibiotics, inhibiting plant ethylene synthesis, and inducing plant sys-
temic resistance to pathogens (3, 4). However, B. endophyticus
UCMB 5715T, which inhibits the growth of Alternaria brassicae, does
not protect oilseed rape against pathogens such as A. brassicae, Botry-
tis cinerea, Leptosphaeria maculans, and Verticillium longisporum, in-
dicating that it produces antibiotic substances that are different from
the algaecide bacillamide A, B, and C produced by B. endophyticus (2,
10). Recently, the fact that B. endophyticus strains produce copoly-
mers of polyhydroxybutyrate and polyhydroxyvalerate was also high-
lighted (6); it was also able to decolorize textile effluents, a function
applicable to the control of water pollution (7). Thus, B. endophyticus
is of interest not only as a PGPR but also as a potential industrial
microorganism; this led us to sequence the whole genome of this
microorganism.

Genome sequencing was performed using an Illumina HiSeq
2000 system (101-nucleotide paired-end read sequencing from a
500-bp genomic library). Preprocessing of reads and de novo as-
sembly were performed using the CLC Genomics Workbench ver-
sion 4.8. We assembled 34,352,786 reads (achieving �663-fold
coverage [3.39 Gb]) into 54 contigs of �200 bp. The total contig
length, average contig length, and N50 were 5,107,189 bp,
94,577.6 bp, and 446,113 bp, respectively (36.4% G�C). The draft
genome sequence was subjected to automated annotation using
the RAST server (1). A total of 5,186 putative protein-coding se-
quences were predicted, 43% of which were assigned a subsystem.
While the B. endophyticus type strain was reported to be closest to
B. smithii DSM 4216T (8), RAST analysis suggested that B. mega-
terium DSM319 was actually the closest neighbor in terms of se-
quence similarity. Average nucleotide identity analysis using
BLAST showed that, of all of the related Bacillus species, B. mega-
terium QM B1551 was closest to strain 2102 (70.9% sequence
identity and 31.3% alignment when strain 2102 draft sequences
were used as the query) (9).

Consequently, we identified a 40-kb gene cluster from the draft
sequence that encodes five nonribosomal peptide synthesis-re-
lated polypeptides and a bacillibactin synthetase-like gene, which
might be involved in the biosynthesis of secondary metabolites
related to the production of algaecide bacillamides and antifungal

compounds. Another feature of strain 2102 is its ability to decol-
orize azo dyes to treat textile industrial effluents (7, 11). Based on
our data, several flavin mononucleotide-dependent NADH-
azoreductases were identified, together with an NADPH-depen-
dent azoreductase that is responsible for the transformation of azo
dyes into colorless compounds (11). Genes involved in polyhy-
droxybutyrate metabolism were also identified (5). Thus, the draft
genome sequence of B. endophyticus 2102 will not only provide
insights into the molecular mechanisms underlying the function
of secondary metabolites but also facilitate further study of its
application to the treatment of industrial effluents.

Nucleotide sequence accession numbers. This whole-genome
shotgun project has been deposited at DDBJ/EMBL/GenBank un-
der accession no. ALIM00000000. The version described in this
paper is the first version, ALIM01000000.

ACKNOWLEDGMENTS

This work was supported by grant 311042-05-1-HD120 (AGC0891111) from
the Korea Institute of Planning & Evaluation for Technology in Food, Agri-
culture, Forestry & Fisheries; by a grant from the Next-Generation BioGreen
21 Program (SSAC-PJ008170), Rural Development Administration, Korea;
and by the KRIBB Research Initiative Program, Korea.

REFERENCES
1. Aziz RK, et al. 2008. The RAST server: rapid annotations using subsys-

tems technology. BMC Genomics 9:75. doi:10.1186/1471-2164-9-75.
2. Danielsson J, Reva O, Meijer J. 2007. Protection of oilseed rape (Brassica

napus) toward fungal pathogens by strains of plant-associated Bacillus
amyloliquefaciens. Microb. Ecol. 54:134 –140.

3. Figueiredo MVB, Martinez CR, Burity HA, Chanway CP. 2008. Plant
growth-promoting rhizobacteria for improving nodulation and nitrogen
fixation in the common bean (Phaseolus vulgaris L.). World J. Microbiol.
Biotechnol. 24:1187–1193.

4. Kumar A, Prakash A, Johri BN. 2011. Bacillus as PGPR in crop ecosys-
tem, p 37–59. In Maheshwari DK (ed), Bacteria in agrobiology: crop eco-
systems, 1st ed. Springer, New York, NY.

5. Leaf TA, Srienc F. 1998. Metabolic modeling of polyhydroxybutyrate
biosynthesis. Biotechnol. Bioeng. 57:557–570.

6. Negintaji N, Rasoul-Amini S, Ghasemi Y. 2010. Bioproduction of poly-

Received 23 July 2012 Accepted 6 August 2012

Address correspondence to Haeyoung Jeong, hyjeong@kribb.re.kr, or
Dong-Woo Lee, leehicam@kribb.re.kr.

Yong-Jik Lee and Sang-Jae Lee equally contributed to this work.

Copyright © 2012, American Society for Microbiology. All Rights Reserved.

doi:10.1128/JB.01316-12

GENOME ANNOUNCEMENT

October 2012 Volume 194 Number 20 Journal of Bacteriology p. 5705–5706 jb.asm.org 5705

http://www.ncbi.nlm.nih.gov/nuccore?term=ALIM00000000
http://dx.doi.org/10.1128/JB.01316-12
http://jb.asm.org


hydroxyalkanoates by Bacillus endophyticus isolated from the Maharlou
salt lake in south of Iran. J. Biotechnol. 150(Suppl):372.

7. Prasad A, Rao KVB. 2011. Physico chemical analysis of textile effluent
and decolorization of textile azo dye by Bacillus endophyticus strain VI-
TABR13. Inst. Integr. Omics Appl. Biotechnol. J. 2:55– 62.

8. Reva ON, Smirnov VV, Pettersson B, Priest FG. 2002. Bacillus
endophyticus sp. nov., isolated from the inner tissues of cotton plants
(Gossypium sp.). Int. J. Syst. Evol. Microbiol. 52:101–107.

9. Richter M, Rossello-Mora R. 2009. Shifting the genomic gold standard
for the prokaryotic species definition. Proc. Natl. Acad. Sci. U. S. A. 106:
19126 –19131.

10. Socha AM, Long RA, Rowley DC. 2007. Bacillamides from a hypersaline
microbial mat bacterium. J. Nat. Prod. 70:1793–1795.

11. Suzuki Y, Yoda T, Ruhul A, Sugiura W. 2001. Molecular cloning and
characterization of the gene coding for azoreductase from Bacillus sp.
OY1-2 isolated from soil. J. Biol. Chem. 276:9059 –9065.

Genome Announcement

5706 jb.asm.org Journal of Bacteriology

http://jb.asm.org

	Draft Genome Sequence of Bacillus endophyticus 2102
	Nucleotide sequence accession numbers.
	ACKNOWLEDGMENTS


