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GENOME ANNOUNCEMENT

Draft Genome Sequence of Brevibacillus brevis Strain X23, a
Biocontrol Agent against Bacterial Wilt
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Brevibacillus brevis X23 is an appropriate biocontrol agent against bacterial wilt caused by Ralstonia solanacearum. We report
herein the draft genome sequence (6,566,879 bp) and a circular plasmid (6,600 bp) of B. brevis X23, data which may be helpful

for mining the antagonistic activity against R. solanacearum.

Brevibacillus brevis, also known as Bacillus brevis, is a Gram-
positive and spore-forming bacterium. It can secrete large
amounts of secondary metabolites, which are important for con-
trolling pathogens. Among them, tyrocidine, gramicidin (4, 5, 6),
gratisin (12), and edeine (1) have been successively isolated and
identified. Only recently, the genome of one B. brevis strain,
NBRC 100599, is available in the GenBank database (http://www
.ncbi.nlm.nih.gov/nuccore/226309587?report=GenBank).

Ralstonia solanacearum, a Gram-negative bacterium, causes
wilt disease, with a dramatic yield loss for many economically
important crops, including tomato, potato, tobacco, and banana
(3). We have isolated B. brevis X23 from the rhizosphere soil of
tobacco (Nicotiana tabacum) (7). It can secrete nonribosome pep-
tides, which were shown to effectively inhibit the growth of R.
solanacearum by disturbing cell membrane integrity (W. Chen, D.
Li, and Q. Zhou, unpublished data). Therefore, B. brevis X23 is a
good biocontrol agent against R. solanacearum.

Here, we report the draft genome sequence and a circular plas-
mid of X23, determined by Illumina Solexa sequencing technol-
ogy. A total of 1,344 Mb of clean reads from two different insert
size libraries (500 bp and 5 kb) was generated using the Illumina
HiSeq 2000 paired-end strategy. The genome was assembled with
SOAPdenovo (8), and we corrected the assembly with iterative
correction of reference nucleotides (iCORN) (10). The assembly
genome of X23 consists of 16 scaffold sequences, which contained
28 contigs with a length of approximately 6.58 Mb, and the contig
Ny, was 425 kb.

Putative protein-coding and tRNA genes were predicted by
Glimmer3.0 (2) and tRNAscan-SE (9), respectively. The functional
annotation was based on BLASTp with Swiss-Prot, KEGG, and NR
databases. In all, 6,489 protein-coding genes and 59 tRNA genes were
predicted in the X23 genome. Among the 6,489 coding sequences,
4,245 proteins were able to be assigned to COG families. TBLASTn
with the genome sequences of NBRC 100599 (NC_012491) showed
that 5,822 genes had significant hits with an E value of less than le—5.
There were 636 hypothetical proteins (9.8%) that have no match to
any known proteins in the databases. In a comparison to the genome
of NBRC 100599, X23 has an extra 6.6-kb plasmid with 100% identity
to the Bacillus subtilis IAM1168 plasmid pLS30 (11). This plasmid
may possibly be transmitted from other species by horizontal gene
transfer. The GC content of the chromosome is 47.8%, while that of
the plasmid is 38.7%.

The genome sequence of X23 is supposed to present more genetic
information for synthesis and secretion of antagonistic substances. In
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silico analysis of the B. brevis X23 genome identified 6 giant gene
clusters related to nonribosomal peptide synthetases and polyketide
synthases but did not hit any homologous genes that code known
antimicrobial peptides. Hence, these 6 gene clusters are likely crucial
elements for its antimicrobial activity in B. brevis X23. In addition,
some interesting genes/gene clusters related to antimicrobial and an-
tibiotic metabolism, such as genes encoding the ABC-type antimicro-
bial peptide transporter and phosphotransferase, were also observed
in the X23 genome sequence.

Nucleotide sequence accession numbers. This whole-genome
shotgun project has been deposited at DDBJ/EMBL/GenBank un-
der the accession number AKYF00000000. The version described
in this paper is the first version, AKYF00000000.
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