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ABSTRACT The Brevibacillus brevis HK544 strain, which was isolated from soil, exhib-
ited antimicrobial activity against plant pathogens such as Botrytis cinerea, Phytophthora
infestans, and Erwinia amylovora. Here, we report the draft genome sequence of the
B. brevis HK544 strain, which consists of one circular chromosome of 6,486,246bp with a
GC content of 47.3%.

The genus Brevibacillus phylogenetically belongs to the family Paenibacillaceae, which
normally is found in a variety of environments such as the intestinal tracts of animals,

seawater, and soil (1). To date, more than 22 species have been assigned taxonomi-
cally to the genus Brevibacillus (2). Considering that various Brevibacillus species
have been recognized as rich sources of antimicrobial peptides, several strains of
Brevibacillus species have been studied for use as biocontrol agents against plant
pathogens (3–5). In the current study, the Brevibacillus brevis HK544 strain, which was
originally isolated from soil, exhibited antifungal and antibacterial activities against plant
pathogens such as Botrytis cinerea, Phytophthora infestans, and Erwinia amylovora (6).

To isolate the HK544 strain, soil samples were collected at a 10-cm depth from forests
at the Korea Research Institute of Chemical Technology (Daejeon, South Korea). One gram
of each soil sample was suspended in 9ml of distilled water, and these suspensions were
serially diluted and streaked on a nutrient agar plate. Based on the agar disk diffusion
method (7), isolates showing antifungal activity were selected as candidates. In addition to
antifungal activity, the culture filtrate of the selected HK544 strain was investigated for
antibacterial activity by broth microdilution assays using the 2-fold serial dilution method
described for the modified CLSI M38-A method (8). The HK544 strain was grown in tryptic
soy broth (TSB) (BD, Sparks, MD, USA) at 30°C for 48 h, and the HK544 cells were sus-
pended in 20% glycerol solution and kept at 280°C. A single colony from tryptic soy agar
(TSA) was grown in TSB (BD) at 30°C for 48 h, and the genomic DNA of the HK544 strain
was extracted using QIAamp genomic DNA kits (Qiagen, Hilden, Germany), following the
manufacturer’s instructions. The purity and concentration of the genomic DNA were
determined with a 2100 Bioanalyzer system (Agilent Technologies, Palo Alto, CA, USA).

The whole genome of the HK544 strain was sequenced with a 20-kb SMRTbell library
(Pacific Biosciences [PacBio] DNA/polymerase binding kit P6) on the RS II sequencing
platform (PacBio) using C4 chemistry with eight single-molecule real-time (SMRT) cells at
Macrogen (Seoul, South Korea) (9). A total of 122,001 PacBio subreads (N50, 13,458 bp;
mean subread length, 8,688bp) were generated, with 163-fold coverage of the genome.
The cleaned reads were assembled de novo using Canu v1.7 (10), and the result was pol-
ished with error correction by Pilon v1.23 (11). All tools were run with default parameters
unless otherwise specified. The whole genome of the HK544 strain features a single cir-
cular chromosome that is 6,486,246 bp in length, with a GC content of 47.3%, and no
plasmids were detected.
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Genome annotation was performed with the NCBI Prokaryotic Genome Annotation
Pipeline (PGAP) v5.1 (12). In total, 5,766 coding DNA regions were identified, with 127
tRNAs, 41 rRNAs, 5 noncoding RNAs, and 194 pseudogenes. The 16S rRNA gene sequence
alignment on the EzTaxon server (http://www.ezbiocloud.net) revealed that the HK544
strain belongs to the genus Brevibacillus and is most closely related to B. brevis NBRC
15304T (GenBank accession number AB271756) and Brevibacillus porteri NRRL B-41110T

(GenBank accession number PXZO01000094), with similarities of 99.86 and 99.73%, respec-
tively. Additionally, when the average nucleotide identity (ANI) with the currently available
genome sequences of Brevibacillus spp. was calculated using OAT v0.93 (13), the HK544
strain showed very high (.93.8%) ANI values with respect to B. brevis DZQ7 (GenBank
accession number CP030117.1) and Brevibacillus formosus NF2 (GenBank accession num-
ber CP018145.1) at the genome level.

Considering that Brevibacillus spp. produce various bioactive peptides, the B. brevis
HK544 genome also contains several genes involved in antimicrobial activity. Analysis with
antiSMASH v4.2 revealed that the HK544 genome contains 14 gene clusters for nonriboso-
mal peptide synthetases and polyketide synthases and for bacteriocins, terpenes, sidero-
phores, and lanthipeptides (14). The genome sequence presented in this work enables us
to gather more insights into the genetic foundation for the biocontrol mechanisms against
plant pathogens and might be a valuable resource for the development of biopesticides.

Data availability. The genome sequence of the B. brevis HK544 strain has been depos-
ited in the NCBI GenBank database under accession number CP042161. The BioProject,
BioSample, and SRA accession numbers are PRJNA556321, SAMN12347649, and SRR14827090,
respectively.
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