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Paenibacillus polymyxa OSY-DF is a Gram-positive rod-shaped bacterium isolated from a fermented vegetable food. This bacte-
rial strain displays potent antimicrobial activities against Gram-positive and Gram-negative pathogenic bacteria, attributed to
the production of the lantibiotic paenibacillin and the colistin peptide polymyxin E1. Here we report the draft genome sequence
of Paenibacillus polymyxa OSY-DF.

There is a perpetual need to discover or develop new antimicro-
bial agents to combat emerging antibiotic-resistant bacterial

pathogens (5). Paenibacillus polymyxa OSY-DF, an isolate from a
fermented food, coproduces a lantibiotic (paenibacillin) and
polymyxin E1 (7). Paenibacillin is a unique lantibiotic with an
N-terminal acetyl group (8). Paenibacillin shows potency against
Gram-positive bacteria, including methicillin-resistant Staphylo-
coccus aureus, Listeria monocytogenes, and Mycobacterium smeg-
matis. Recently, there has been renewed interest in using poly-
myxin to treat infections caused by multidrug-resistant (MDR)
Gram-negative bacteria (4, 12, 14, 19). Therefore, paenibacillin
and polymyxin E1 from P. polymyxa OSY-DF have promising
applications in treating bacterial infections or protecting foods as
natural preservatives. To understand the biosynthesis of these an-
timicrobial agents, we determined the whole genome sequence of
the producer strain, P. polymyxa OSY-DF.

Genomic DNA of P. polymyxa OSY-DF was isolated using a
DNA extraction kit (DNeasy blood and tissue kit; Qiagen, Valen-
cia, CA). RNase-treated genomic DNA in Tris-Cl buffer (pH 8.5)
was used for construction of a paired-end library with a Truseq
DNA sample preparation kit (Illumina, San Diego, CA) according
to the manufacturer’s instructions. The constructed library was
sequenced (76 cycles, paired-end runs) in a flow cell lane using an
Illumina genome analyzer II. De novo assembly of the short reads
with a commercial software (CLC Genomics Workbench 4.7.2;
CLCBio, Cambridge, MA) yielded 139 contigs (�200 bp), with a
maximum contig size of 685,087 bp. The resulting draft genome of
P. polymyxa OSY-DF consists of 5,695,430 bases; the overall GC
content of the genome was calculated as 45.35% by the software
Artemis (18). Automatic genome annotation was performed us-
ing RAST (Rapid Annotation using Subsystem Technology) (1).
Among the 5,139 protein-coding sequences (CDSs), 72% have
been assigned a putative function by RSAT. The chromosome has
1 rRNA operon and 42 tRNAs, as predicted by RNAmmer (11)
and tRNAscan-SE (15), respectively.

In the draft genome of P. polymyxa OSY-DF, two complete
lantibiotic gene clusters were identified. One of the lantibiotic
gene clusters (11.7 kb) is responsible for paenibacillin biosynthe-
sis, while the other may encode a new lantibiotic as predicted by
the bacteriocin mining tool Bagel2 (3). Many nonribosomal pep-
tide synthetase (NRPS) genes were identified in the draft genome.
For instance, genes for polymyxin E1 production were found in
four nonoverlapping contigs. The complete fusaricidin gene clus-

ter was found in a large contig, whose predicted protein shows
93% identity to its homologues in P. polymyxa PKB1 and P. poly-
myxa E681 (2, 13).

The average nucleotide identity (ANI) between the draft ge-
nome of P. polymyxa OSY-DF and the four published P. polymyxa
genomes of SC2 (16), M-1 (17), E681 (10), and ATCC 842T (9)
was determined using the in silico DNA-DNA hybridization
(DDH) method implemented in the software JSpecies (6). The
results indicated that P. polymyxa OSY-DF has the closest genetic
relatedness to strain ATCC 842T (97.50% ANI), followed by
strains SC2 (94.52% ANI), M-1 (94.52% ANI), and E681 (91.78%
ANI).

Nucleotide sequence accession numbers. This Whole Ge-
nome Shotgun project has been deposited at DDBJ/EMBL/
GenBank under accession no. AIPP00000000. The version de-
scribed in this article is the first version, AIPP01000000.
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