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Paenibacillus polymyxa CF05 is a Gram-positive rod-shaped bacterium isolated from the interior of an ancient tree, Cryptome-
ria fortunei, in China. This bacterium displays potent biocontrol effects against certain soil-borne diseases and the elicitation of
induced systemic resistance in tomatoes. Here, we report the complete genome sequence of P. polymyxa CF05.
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aenibacillus polymyxa, the type species of the genus Paeniba-

cillus, is considered a plant growth-promoting rhizobacterium
(PGPR) and is widely used in sustainable agriculture and environ-
mental remediation because of its multiple functions (1, 2). Cer-
tain strains of this bacterium, coupled with many plant species,
have been developed as biofertilizers or biopesticides used effec-
tively in the control of plant-pathogenic fungi, bacteria, and nem-
atodes (2—4). P. polymyxa CF05 was isolated from the interior of
an ancient tree, Cryptomeria fortunei, on Tianmu Mountain in
China (5). This strain is capable of eliciting the induction of the
defense response of tomatoes and might be an agent to manage
Fusarium wilt disease (6). Genome sequencing of P. polymyxa
CFO05 was conducted to obtain additional insights into the physi-
ological characteristics involved in microbe-plant interactions
and for future studies examining the molecular basis of these
traits.

The completed genome sequence of P. polymyxa CF05 was
developed at the Beijing Genomics Institute (BGI) (Beijing,
China) using Solexa paired-end sequencing technology (7).
Genomic DNA was isolated using a DNA extraction kit (DNeasy
blood and tissue kit; Qiagen, Valencia, CA). Using total genomic
DNA, two gene libraries were prepared from sheared DNA frac-
tions (~500 bp and ~2 kb) using Illumina paired-end sample
preparation kits (Illumina, Inc.), according to the manufacturer’s
instructions. The DNA was sequenced using an Illumina Solexa
GA IIx instrument. The sequencing run yielded 2,887,000 filtered
paired-end reads (500-bp insert, 425 Mb in total) and a total of
4,821,000 reads for the 2-kb inserts (394 Mb in total) that were
used for deep sequencing. The total sequence data provided 134-
fold coverage of the genome. About 97.9% of the reads were as-
sembled into 25 scaffolds with 191 contigs using the SOAPdenovo
alignment tool version (http://soap.genomics.org.cn/index.html
#intro2). Gaps were filled by Sanger sequencing of the PCR prod-
ucts by custom primer walks and long-distance PCR amplification
of the regions between each pair of scaffolds and contigs. The open
reading frames (ORFs) were predicted using the NCBI Prokary-
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otic Genomes Automatic Annotation Pipeline (PGAAP) (8).
tRNA and rRNA genes were identified by tRNAscan-SE version
1.3 (9) and RNAmmer version 1.2 (10). The metabolic pathways
were examined using the KEGG Automatic Annotation Server
(http://www.genome.jp/kegg/).

The completed genome of P. polymyxa CFO05 consists of a single
circular chromosome of 5,762,698 bp, with a G+C content of
45.40%. The origin of replication was identified using Ori-Finder
(11). The genome annotation revealed 4,869 coding sequences,
107 tRNA loci, and 43 rRNA operons.

The genes responsible for nitrogen fixation (nif genes) are
present in the P. polymyxa CF05 genome, as well as genes re-
sponsible for indole-3-acetic acid synthesis, biomass degrada-
tion, antimicrobial production, and volatile organic com-
pound (2,3-butanediol) synthesis. These genes corroborate our
results, demonstrating biocontrol, plant growth promotion,
and the elicitation of induced systemic resistance (5, 6, 12).
Further analysis and study are required to establish the intrica-
cies of this complicated metabolic and signaling pathway for
facilitating its application.

Nucleotide sequence accession number. The complete ge-
nome sequence of the P. polymyxa CF05 chromosome is available
in GenBank under the accession no. CP009909.

ACKNOWLEDGMENTS

This work was supported by grant 201303106 from the Special Fund for
Agro-Scientific Research in the Public Interest of China and a grant from
the SANNONGLIUFANG project provided by the Agriculture Depart-
ment of Zhejiang Province, China.

REFERENCES

1. Compant S, Duffy B, Nowak J, Clément C, Barka EA. 2005. Use of plant
growth-promoting bacteria for biocontrol of plant diseases: principles,
mechanisms of action, and future prospects. Appl Environ Microbiol 71:
4951-4959. http://dx.doi.org/10.1128/AEM.71.9.4951-4959.2005.

2. Raza W, Yang W, Shen Q-R. 2008. Paenibacillus polymyxa: antibiotics,
hydrolytic enzymes and hazard assessment. ] Plant Pathol 90:419—-430.
http://www.jstor.org/stable/41998534.

genomea.asm.org 1


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00198-15&domain=pdf&date_stamp=2015-4-16
http://genomea.asm.org

2 genomea.asm.org

Lei et al.

. Khan Z, Kim SG, Jeon YH, Khan HU, Son SH, Kim YH. 2008. A plant
growth promoting rhizobacterium, Paenibacillus polymyxa strain GBR-1,
suppresses root-knot nematode. Bioresour Technol 99:3016-3023. http://
dx.doi.org/10.1016/j.biortech.2007.06.031.

. Ren X, Zhang N, Cao M, Wu K, Shen Q, Huang Q. 2012. Biological
control of tobacco black shank and colonization of tobacco roots by a
Paenibacillus polymyxa strain C5. Biol Fertil Soils 48:613—620. http://
dx.doi.org/10.1007/s00374-011-0651-4.

. Guo F, Xie Z, Lu P, Guo Y, Zhang L, Wang Y. 2014. Identification of a
novel Paenibacillus polymyxa strain and its biocontrol and plant growth-
promoting effects. Chin J Biol Control 30:489—496. (In Chinese.)

. Mei L, Liang Y, Zhang L, Wang Y, Guo Y. 2014. Induced systemic
resistance and growth promotion in tomato by an indole-3-acetic acid-
producing strain of Paenibacillus polymyxa. Ann Appl Biol 162:270-279.
http://dx.doi.org/10.1111/aab.12135.

. Bennett S. 2004. Solexa Ltd. Pharmacogenomics 5:433—438. http://
dx.doi.org/10.1517/14622416.5.4.433.

. Klimke W, Agarwala R, Badretdin A, Chetvernin S, Ciufo S, Fedorov B,

10.

Genome Announcements

Kiryutin B, O’Neill K, Resch W, Resenchuk S, Schafer S, Tolstoy I,
Tatusova T. 2009. The National Center for Biotechnology Information’s
protein clusters database. Nucleic Acids Res 37:D216-D223. http://
dx.doi.org/10.1093/nar/gkn734.

. Lowe TM, Eddy SR. 1997. tRNAscan-SE: a program for improved detec-

tion of transfer RNA genes in genomic sequence. Nucleic Acids Res 25:
955-964. http://dx.doi.org/10.1093/nar/25.5.0955.

Lagesen K, Hallin P, Rodland EA, Staerfeldt HH, Rognes T, Ussery
DW. 2007. RNAmmer: consistent and rapid annotation of ribosomal
RNA genes. Nucleic Acids Res 35:3100-3108. http://dx.doi.org/10.1093/
nar/gkm160.

. Gao F, Zhang CT. 2008. Ori-Finder: a Web-based system for finding oriCs

in unannotated bacterial genomes. BMC Bioinformatics 9:79. http://
dx.doi.org/10.1186/1471-2105-9-79.

. Lee B, Farag MA, Park HB, Kloepper JW, Lee SH, Ryu C-M. 2012.

Induced resistance by a long-chain bacterial volatile: elicitation of plant
systemic defense by a C13 volatile produced by Paenibacillus polymyxa.
PLoS One 7:¢48744. http://dx.doi.org/10.1371/journal.pone.0048744.

March/April 2015 Volume 3 Issue 2 e00198-15


http://genomea.asm.org

	Complete Genome Sequence of Paenibacillus polymyxa CF05, a Strain of Plant Growth-Promoting Rhizobacterium with Elicitation of Induced Systemic Resistance
	Nucleotide sequence accession number. 
	ACKNOWLEDGMENTS

	REFERENCES

