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Lysobacter capsici strain X2-3 was isolated from the wheat rhizosphere in China and exhibits a remarkable capacity to inhibit
the growth of multiple pathogens. Here, we report the draft genome sequence of L. capsici strain X2-3 in China.
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The genus Lysobacter is composed of 16 species that are typically
found in soil and water habitats (1). A striking feature of Ly-

sobacter is its lytic activity against other microorganisms, includ-
ing fungi, bacteria, and nematodes (2). Lysobacter capsici is a novel
species established in 2008, which was first isolated from the rhi-
zosphere of pepper (3). A few strains of this species that serve as
sources of potential biocontrol agents have shown antimicrobial
activity against several plant pathogens (4–6). Strain X2-3 was
isolated from the wheat rhizosphere and identified as L. capsici by
16S rRNA gene sequence analysis (accession no. KP978015).
Strain X2-3 showed antimicrobial activities against several plant
pathogenic fungi and oomycetes in vitro, such as Rhizoctonia ce-
realis, Rhizoctonia solani, Bipolaris sorokiniana, Fusarium oxyspo-
rum f. sp. cucumerinum, Verticillium dahliae, Colletotrichum
gloeosporioides, Pythium myriotylum, Botrytis cinerea, Botryospha-
eria ribis, Valsa mali, and Phytophthora parasitica var. nicotianae.
Because of its potential as a biocontrol agent, we describe the draft
genome sequence of strain X2-3 to better understand its genetic
background.

Genomic DNA was extracted with the cetyltrimethylammo-
nium bromide (CTAB) protocol (7). The genome of L. capsici
X2-3 was sequenced with massively parallel sequencing (MPS)
Illumina technology. A paired-end library with an insert size of
500 bp and a mate pair library with an insert size of 5 kb were
constructed. The two libraries were sequenced using an Illumina
MiSeq by PE300 strategy and an Illumina HiSeq 2500 by PE100
strategy, respectively. A total of 5,931,492 filtered reads were as-
sembled into 13 contigs (N50 length, 699,639 bp), with a combined
length of 6,126,365 bp. The largest contig was 1,781,518 bp, while
the shortest contig was 6,232 bp. Gene prediction of the X2-3
genome assembly was performed with an integrated model, which
combined the results generated with GeneMarkS and Heuristic
model parameters. A total of 5,117 genes were predicted from the
X2-3 genome, in which 4,880 coding sequences were annotated
based on BLASTx analysis against the nonredundant protein da-
tabase. Only 1,861 genes were assigned functions, while 2,019 were
considered to code for hypothetical proteins. The G�C content of

X2-3 is 66.79%, which is similar to that of L. capsici YC5194T

(65.4%), L. capsici AZ78 (66.43%), and Lysobacter antibioticus
13-6 (67.14%) (3, 8, 9).

BLASTn alignments revealed that the L. capsici X2-3 genome
harbors gene clusters putatively involved in the degradation of
chloroalkane, chloroalkene, ethylbenzene, toluene, bisphenol,
and polycyclic aromatic hydrocarbon. A number of the genes as-
sociated with drug resistance were also identified in the genome.

As expected, the L. capsici genome contains a number of genes
involved in the biosynthesis of nonribosomal peptide sidero-
phores and antibiotics, such as penicillin, cephalosporin, strepto-
mycin, butirosin, neomycin, tetracycline, novobiocin, vancomy-
cin, and ansamycins, which may play important roles in the
suppression of plant pathogens. Additionally, the genes coding for
lytic enzymes, such as lytic protease, chitinases, glucanases,
lipases, and xylanase, were identified in the X2-3 genome. The
genetic information of L. capsici strain X2-3 provides deep insights
into understanding its antimicrobial activity, which is critical for
the development of a biological control agent for plant disease
management.

Nucleotide sequence accession numbers. This whole-genome
shotgun project has been deposited at DDBJ/EMBL/GenBank un-
der the accession no. LBMI00000000. The version described in
this paper is version LBMI01000000.

ACKNOWLEDGMENTS

This research was supported by the Shandong Science and Technology
Development Planning in China (2013GNC11015) and the Modern Ag-
ricultural Technology Support project (SDAIT-04-022-06).

REFERENCES
1. Zhang W, Li Y, Qian G, Wang Y, Chen H, Li YZ, Liu F, Shen Y, Du L.

2011. Identification and characterization of the anti-methicillin-resistant
Staphylococcus aureus WAP-8294A2 biosynthetic gene cluster from Lyso-
bacter enzymogenes OH11. Antimicrob Agents Chemother 55:5581–5589.
http://dx.doi.org/10.1128/AAC.05370-11.

2. Christensen P, Cook FD. 1978. Lysobacter, a new genus of nonfruiting,
gliding bacteria with a high base ratio. Int J Syst Bacteriol 28:367–393.
http://dx.doi.org/10.1099/00207713-28-3-367.

crossmark

Genome AnnouncementsMay/June 2015 Volume 3 Issue 3 e00589-15 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00589-15&domain=pdf&date_stamp=2015-6-4
http://genomea.asm.org


3. Park JH, Kim R, Aslam Z, Jeon CO, Chung YR. 2008. Lysobacter capsici sp.
nov., with antimicrobial activity, isolated from the rhizosphere of pepper,
and emended description of the genus Lysobacter. Int J Syst Evol Microbiol
58:387–392. http://dx.doi.org/10.1099/ijs.0.65290-0.

4. Jochum CC, Osborne LE, Yuen GY. 2006. Fusarium head blight biological
control with Lysobacter enzymogenes strain C3. Biol Control 39:336 –344.
http://dx.doi.org/10.1016/j.biocontrol.2006.05.004.

5. Lee YS, Park YS, Anees M, Kim YC, Kim YH, Kim KY. 2013. Nematicidal
activity of Lysobacter capsici YS1215 and the role of gelatinolytic proteins
against root-knot nematodes. Biocontrol Sci Technol 23:1427–1441. http://
dx.doi.org/10.1080/09583157.2013.840359.

6. Tofazzal Islam M. 2010. Mode of antagonism of a biocontrol bacterium
Lysobacter sp. SB-K88 toward a damping-off pathogen Aphanomyces co-

chlioides. World J Microbiol Biotechnol 26:629 – 637. http://dx.doi.org/
10.1007/s11274-009-0216-y.

7. Del Sal G, Manfioletti G, Schneider C. 1989. The CTAB-DNA precipita-
tion method: a common mini-scale preparation of template DNA from
phagemids, phages or plasmids suitable for sequencing. Biotechniques
7:514 –520.

8. Puopolo G, Sonego P, Engelen K, Pertot I. 2014. Draft genome sequence
of Lysobacter capsici AZ78, a bacterium antagonistic to plant-pathogenic
oomycetes. Genome Announc 2(2):e00325-14. http://dx.doi.org/10.1128/
genomeA.00325-14.

9. Zhou L, Li M, Yang J, Wei L, Ji G. 2014. Draft genome sequence of
antagonistic agent Lysobacter antibioticus 13-6. Genome Announc 2(5):
e00566-14. http://dx.doi.org/10.1128/genomeA.00566-14.

Yi et al.

Genome Announcements2 genomea.asm.org May/June 2015 Volume 3 Issue 3 e00589-15

http://genomea.asm.org

	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS
	REFERENCES

