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Genome Sequence of Antibiotic-Producing Bacillus amyloliquefaciens

Strain KCTC 13012
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We report the 4.0-Mb draft genome sequence of Bacillus amyloliquefaciens (syn. Bacillus velezensis) KCTC 13012, which exhib-
its a broad spectrum of antagonistic activity against bacteria and fungi and promotes plant growth as well. The genome contains
an array of biosynthetic gene clusters for secondary metabolites that are comparable to those in Bacillus amyloliquefaciens

subsp. plantarum FZB427.
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enera in the Bacillales, including Bacillus and Paenibacillus,

are known to encode a variety of biosynthetic gene clusters
for secondary metabolites (1, 2). For example, 8.5% of the Bacillus
amyloliquefaciens subsp. plantarum FZB42" genome is devoted to
the synthesis of polyketides, nonribosomal lipopeptides, or sid-
erophores (3). The producers for these secondary metabolites are
not only applicable for biocontrolling agents suppressing crop
pathogens, but are also a potential source for novel antibiotics
against emerging multidrug-resistant bacteria (4). KCTC 13012
(= CR-502) was initially reported as a type strain of the novel
species B. velezensis (5); however, it was later proposed that B.
velezensis should be considered a later heterotypic synonym of B.
amyloliquefaciens (6). This strain was chosen for the present study
because it shows a broad spectrum of antagonistic activity against
Gram-positive and Gram-negative bacteria as well as plant-
pathogenic fungi; in addition, it shows plant growth-promoting
activity (data not shown).

KCTC 13012 was purchased from the Korean Collection for
Type Cultures (Daejeon, Republic of Korea). Genome sequencing
was carried out at the National Instrumentation Center for Envi-
ronmental Management in Seoul National University (Seoul, Re-
public of Korea) using the Illumina HiSeq 2000 platform. In all,
101-nucleotide (nt) paired-end reads, totaling ~1,000X coverage,
were produced from a ca. 470-bp-long genomic library. Quality
trimming, filtering by length, and a de novo assembly were con-
ducted using the CLC Genomics Workbench v8.0.2, resulting in
30 contigs with a 46.3% G+C content (total length of 4,039,360
bp, maximum contig length of 1,067,963 bp, and N, of 612,006
bp). The average nucleotide identity values with close strains, as
calculated by JSpecies (7) using BLASTN, were 98.3% (B. amy-
loliquefaciens subsp. plantarum FZB42T), 98.2% (B. velezensis
G341) (8), and 93.8% (B. amyloliquefaciens subsp. amyloliquefa-
ciens DSM 77), which is in accordance with the recent study show-
ing that the genomes of the B, amyloliquefaciens subsp. plantarum
group are highly conserved (9). Automatic genome annotation
conducted using the RAST server (10) identified 4,089 coding
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sequences and 91 RNAs, 53% of which were assigned subsystems.
We were unable to find any putative plasmids from the assemblies.

With the exception of nrsABCDEF, KCTC 13012 has homolo-
gous gene clusters for the biosynthesis of all the other secondary
metabolites present in FZB42. Because gene clusters for fengycin
and surfactin biosynthesis have been found on several short con-
tigs as fragments, the presence of these two gene clusters was con-
firmed through mapping sequence reads on the FZB42 reference
genome, whereas the complete gene cluster structures for the
others were represented on the de novo assemblies. A read-
mapping analysis showed that KCTC 13012 lacks a prophage-like
region (yotN-yokA) and a segment encompassing nrsF through
RBAM_027480, which are present in FZB42. Meanwhile, a
prophage-containing contig 8 (53.1 kb) represents a KCTC
13012-specific region. Our results will provide further insight into
the genomic basis of the diversity of the B. amyloliquefaciens spe-
cies and its secondary metabolite biosynthetic potential.

Nucleotide sequence accession numbers. The whole-genome
shotgun project of KCTC 13012 was deposited at DDBJ/EMBL/
GenBank under the accession number LHCC00000000. The ver-
sion described in this paper is version LHCC01000000.

ACKNOWLEDGMENTS

This work was supported by the Military Biodefense Laboratory Program
(FDC0901513) and the KRIBB Research Initiative Program, the Ministry
of Science, ICT and Future Planning, Republic of Korea.

REFERENCES

1. Wang H, Fewer DP, Holm L, Rouhiainen L, Sivonen K. 2014. Atlas of
nonribosomal peptide and polyketide biosynthetic pathways reveals com-
mon occurrence of nonmodular enzymes. Proc Natl Acad Sci USA 111:
9259-9264. http://dx.doi.org/10.1073/pnas.1401734111.

2. Aleti G, Sessitsch A, Brader G. 2015. Genome mining: prediction of
lipopeptides and polyketides from Bacillus and related Firmicutes. Com-
put Struct. Biotechnol J 13:192-203. http://dx.doi.org/10.1016/
j.csbj.2015.03.003.

3. Chen XH, Koumoutsi A, Scholz R, Schneider K, Vater J, Siissmuth R,
Piel J, Borriss R. 2009. Genome analysis of Bacillus amyloliquefaciens

genomea.asm.org 1


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01121-15&domain=pdf&date_stamp=2015-10-1
http://genomea.asm.org

2 genomea.asm.org

Jeong et al.

FZB42 reveals its potential for biocontrol of plant pathogens. ] Biotechnol
140:27-37. http://dx.doi.org/10.1016/j.jbiotec.2008.10.011.

. Landman D, Georgescu C, Martin DA, Quale J. 2008. Polymyxins
revisited. Clin Microbiol Rev 21:449—-465. http://dx.doi.org/10.1128/
CMR.00006-08.

. Ruiz-Garcia C, Béjar V, Martinez-Checa F, Llamas I, Quesada E. 2005.
Bacillus velezensis sp. nov., a surfactant-producing bacterium isolated
from the river Velez in Malaga, southern Spain. Int J Syst Evol Microbiol
55:191-195. http://dx.doi.org/10.1099/ijs.0.63310-0.

. Wang LT, Lee FL, Tai CJ, Kuo HP. 2008. Bacillus velezensis is a later
heterotypic synonym of Bacillus amyloliquefaciens. Int J Syst Evol Micro-
biol 58:671-675. http://dx.doi.org/10.1099/ijs.0.65191-0.

. Richter M, Rossell6-Moéra R. 2009. Shifting the genomic gold standard
for the prokaryotic species definition. Proc Natl Acad Sci USA 106:
19126-19131. http://dx.doi.org/10.1073/pnas.0906412106.

. Lee H, Park J, Lim JY, Kim H, Choi GJ, Kim J, Seo Y. 2015. Complete

Genome Announcements

genome sequence of Bacillus velezensis G341, a strain with a broad inhib-
itory spectrum against plant pathogens. J Biotechnol 211:97-98. http://
dx.doi.org/10.1016/j.jbiotec.2015.07.005.

. Hossain MJ, Ran C, Liu K, Ryu C-M, Rasmussen-Ivey CR, Williams

MA, Hassan MK, Choi S-K, Jeong H, Newman M, Kloepper JW, Liles
MR. 17 August 2015. Deciphering the conserved genetic loci implicated in
plant disease control through comparative genomics of Bacillus amylolig-
uefaciens subsp. plantarum strains. Front Plant Sci. http://dx.doi.org/
10.3389/1pls.2015.00631.

. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards RA,

Formsma K, Gerdes S, Glass EM, Kubal M, Meyer F, Olsen GJ, Olson
R, Osterman AL, Overbeek RA, McNeil LK, Paarmann D, Paczian T,
Parrello B, Pusch GD, Reich C, Stevens R, Vassieva O, Vonstein V,
Wilke A, Zagnitko O. 2008. The RAST Server: rapid annotations using
subsystems technology. BMC Genomics 9:75. http://dx.doi.org/10.1186/
1471-2164-9-75.

September/October 2015 Volume 3 lIssue 5 e01121-15


http://genomea.asm.org

	Genome Sequence of Antibiotic-Producing Bacillus amyloliquefaciens Strain KCTC 13012
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

