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Complete Genome Sequence of Paenibacillus polymyxa Strain Sb3-1,
a Soilborne Bacterium with Antagonistic Activity toward Plant

Pathogens
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The genome of Paenibacillus polymyxa Sb3-1, a strain that shows antagonistic activities against pathogenic fungi and bacteria,
consists of one 5.6-Mb circular chromosome and two plasmids of 223 kb and 8 kb. The genome reveals several genes that poten-
tially contribute to its antagonistic and plant growth promotion activity.
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aenibacillus polymyxa, a Gram-positive endospore-forming

bacterium, is considered to be a plant-growth-promoting rhi-
zobacterium (PGPR) because several strains of this species have
been identified as environmentally friendly alternatives to agro-
chemicals improving crop yield and quality (1). P. polymyxa strain
Sb3-1 (syn. Paenibacillus kribbensis Sb3-1) was isolated from agri-
cultural, organically managed soil in Egypt (2). The strain showed
antifungal and antibacterial characteristics in vitro and was de-
scribed as a potential biocontrol agent suppressing plant patho-
gens (3).

Genomic DNA of P. polymyxa Sb3-1 was isolated from an
overnight culture using a DNeasy blood and tissue kit (Qiagen,
Venlo, Netherlands) and was sequenced by PacBio RS technology
using 8- to 12-kb inserts (GATC Biotech, Konstanz, Germany)
yielding 102,991 reads with an average length of 5,597 bp;
91.6 percent of the total reads (94,101 reads) could be assembled
using the de mnovo Hierarchical Genome Assembly Process
(HGAP) implemented within the analysis pipeline SMRT Analy-
sis 2.2 (Pacific Biosiences, CA, USA). The assembly resulted in
three contigs representing the main chromosome and the two
plasmids pSb31l and pSb31s with 82-fold overall coverage,
whereas the obtained contigs from putative plasmids could be
circularized with the AMOS package (4) and the chromosomal
contig contained a gap of 2,050 bp. The gap was closed by design-
ing specific primers matching with the ends of the genome and
subsequent Sanger sequencing (LGC Genomics, Berlin, Ger-
many). The whole-genome sequence of Paenibacillus polymyxa
Sb3-1 consists of a main chromosome of 5,597,590 bp, and two
plasmids, comprising 223,537 bp and 8,109 bp, respectively. The
circular genome has a G+C content of 45.5%, and the plasmids
pSb31s and pSb31l contained 45% and 42% of G+C nucleotides
(RAST), respectively. Annotation was carried out automatically
using the annotation software program BASYS (5) and the RAST
server (6). Annotations derived from the RAST server were used
for functional comparisons between different bacteria with a
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SEED viewer (7). The chromosome contained 5,168 coding se-
quences (CDS), 28 rRNA, and 109 tRNA loci. Plasmid pSb31s
harbored seven putative genes, and one of them expressed a phage
integrase family protein. The pSb311 plasmid contained 160 CDS
as well as five rRNA genes.

We identified several genes putatively involved in antibiotic
biosynthesis, such as genes encoding a bacitracin synthase 3, an
iturin A synthetase, a bacillorin synthetase B, and a lantibiotic-
synthetic gene cluster. In addition, genes responsible for nitrogen
fixation were present in the P. polymyxa Sb3-1 genome as well as
genes putatively involved in PGP, including those responsible for
production of indole-3-acetic acid, 3-hydroxy-2-butanone (ace-
toin), 2,3-butanediol, and phytase. P. polymyxa Sb3-1 harbored at
least seven nonribosomal peptide synthetase and five polyketide
synthase gene clusters presented in several repetitions in the Sb3-1
genome.

This analysis provides the first insight into the mode of action
of P. polymyxa Sb3-1 and will allow deeper understanding of the
antagonistic properties and its interaction with the host.

Nucleotide sequence accession numbers. The genomic DNA
of P. polymyxa Sb3-1 and the DNA of plasmids pSb31s and pSb311
have been deposited in DDBJ/ENA/GenBank under the accession
numbers CP010268, CP010269, and CP010270, respectively.

ACKNOWLEDGMENT

This project was funded by the European Union within the frame of FP7-
KBBE-2013-7-single-stage (BIOCOMES; no. 612713).

REFERENCES

1. Kloepper JW, Leong J, Teintze M, Schroth MN. 1980. Enhanced plant
growth by siderophores produced by plant growth-promoting rhizobacte-
ria. Nature 286:885—886. http://dx.doi.org/10.1038/286885a0.

2. Koberl M, Miiller H, Ramadan EM, Berg G. 2011. Desert farming benefits
from microbial potential in arid soils and promotes diversity and plant
health. PLoS One 6:e24452. http://dx.doi.org/10.1371/ journal-
.pone.0024452.

genomea.asm.org 1


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00052-15&domain=pdf&date_stamp=2015-3-12
http://genomea.asm.org

2 genomea.asm.org

Rybakova et al.

. Koberl M, Ramadan EM, Adam M, Cardinale M, Hallmann J, Heuer H,
Smalla K, Berg G. 2013. Bacillus and Streptomyces were selected as broad-
spectrum antagonists against soilborne pathogens from arid areas in Egypt.
FEMS Microbiol Lett 342:168-178. http://dx.doi.org/10.1111/1574
-6968.12089.

. Treangen TJ, Sommer DD, Angly FE, Koren S, Pop M. 2011. Next
generation sequence assembly with AMOS. Curr Protoc Bioinformatics
33:Unit 11.8. http://dx.doi.org/10.1002/0471250953.bi1108s33.

. Van Domselaar GH, Stothard P, Shrivastava S, Cruz JA, Guo A, Dong X,
Lu P, Szafron D, Greiner R, Wishart DS. 2005. BASys: a Web server for
automated bacterial genome annotation. Nucleic Acids Res 33:
W455-W459. http://dx.doi.org/10.1093/nar/gki593.

. 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

Genome Announcements

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.

. Overbeek R, Begley T, Butler RM, Choudhuri JV, Chuang HY,

Cohoon M, de Crécy-Lagard V, Diaz N, Disz T, Edwards R, Fonstein
M, Frank ED, Gerdes S, Glass EM, Goesmann A, Hanson A, Iwata-
Reuyl D, Jensen R, Jamshidi N, Krause L, Kubal M, Larsen N, Linke
B, McHardy AC, Meyer F, Neuweger H, Olsen G, Olson R, Osterman
A, Portnoy V, Pusch GD, Rodionov DA, Riickert C, Steiner J, Stevens
R, Thiele I, Vassieva O, Ye Y, Zagnitko O, Vonstein V. 2005. The
subsystems approach to genome annotation and its use in the project to
annotate 1000 genomes. Nucleic Acids Res 33:5691-5702. http://
dx.doi.org/10.1093/nar/gki866.

March/April 2015 Volume 3 Issue 2 e00052-15


http://genomea.asm.org

	Complete Genome Sequence of Paenibacillus polymyxa Strain Sb3-1, a Soilborne Bacterium with Antagonistic Activity toward Plant Pathogens
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENT

	REFERENCES

