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Draft Genome Sequence of Chryseobacterium sp. Strain GSE06, a
Biocontrol Endophytic Bacterium Isolated from Cucumber (Cucumis

sativus)
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Chryseobacterium sp. strain GSE06 is a biocontrol endophytic bacterium against the destructive soilborne oomycete Phytoph-
thora capsici, which causes Phytophthora blight of pepper. Here, we present its draft genome sequence, which contains genes
related to biocontrol traits, such as colonization, antimicrobial activity, plant growth promotion, and abiotic or biotic stress ad-

aptation.
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he genus Chryseobacterium is a member of the family Flavo-

bacteriaceae (1) and comprises species that are typically yellow
rods with nonmotile non-spore-forming cells. Chryseobacterium
species are abundant in water, soil, and chicken (2—4); they have
also been isolated from plant rhizospheres (4-6), some of which
have been shown to be involved in plant growth promotion and
biocontrol of plant pathogens (7-9). Chryseobacterium sp. strain
GSEO06, examined in this study, exhibits biocontrol activity against
a destructive soilborne oomycete, Phytophthora capsici, the causal
agent of Phytophthora blight of pepper (10). The biocontrol ac-
tivity of this strain might be related to its ability to colonize the
rhizosphere of plant roots, compete with other microbes, or pro-
mote plant growth. Here, we report the draft genome sequence of
the endophytic strain GSE06 with potential biocontrol traits, iso-
lated from the surface-sterilized root of a cucumber plant grown
in a field (Gunsan, South Korea) in 2002 (10).

Genome sequencing of strain GSE06 was performed using the
Ilumina MiSeq platform at the Computational and Synthetic Bi-
ology Laboratory, Korea University (Seoul, South Korea). A total
of 2,065,808 paired-end reads (1,239.5 Mb, 232.6-fold coverage)
were produced from paired-end sequencing of the genomic li-
brary, with an average insert size of 500 bp. Low-quality reads were
trimmed, using a quality threshold of Q30. The trimmed reads
were used for de novo assembly using the SPAdes assembler (11).
The reads were assembled to 47 scaffolds with a total length of
5,329,438 bp and a G+ C content of 36.1%. The maximum length
and N5, value of the contigs were 1,437,779 bp and 611,595 bp,
respectively. Genome annotation was conducted using the NCBI
Prokaryotic Genome Annotation Pipeline (PGAP) service. In to-
tal, 4,622 coding sequences were predicted by PGAP; among these,
3,701 (80.1%) coding sequences exhibited sequence similarity to
known genes in the NCBI database. In addition, 75 tRNAs and one
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5S rRNA, one 16S rRNA, and one 23S rRNA sequence were re-
trieved.

The genome of strain GSE06 contains genes related to coloni-
zation ability (e.g., motility ability and biofilm formation), anti-
microbial activity (e.g., enoyl-coenzyme A [CoA] hydratase,
polyketide cyclase, and thiazole) (12, 13), and abiotic or biotic
stress management (e.g., superoxide dismutase, hydrogen perox-
idase, catalase, and peroxidase) (14). The genome analysis also
revealed genes related to plant growth promotion, such as ammo-
nia, siderophore, urease, indole-3-acetic acid (IAA), and phos-
phate solubilization (15). In conclusion, the genome analysis of
Chryseobacterium sp. GSE06 will lead to an in-depth understand-
ing of the biocontrol traits of the strain, such as colonization,
antimicrobial activity, plant growth promotion, and environmen-
tal stress adaptation.

Nucleotide sequence accession numbers. This whole-genome
shotgun project has been deposited in the DDBJ/EMBL/GenBank
under the accession no. LUVZ00000000. The version described in
this paper is the first version, LUVZ01000000.

FUNDING INFORMATION
This work, including the efforts of Jin-Ju Jeong, was funded by
National Research Foundation of Korea (NRF) (2015-034526).

REFERENCES

1. Bernardet JF, Segers P, Vancanneyt M, Berthe F, Kersters K, Van-
damme P. 1996. Cutting a Gordian knot: emended classification and de-
scription of the genus Flavobacterium, emended description of the family
Flavobacteriaceae, and proposal of Flavobacterium hydatis nom. nov. (Ba-
sonym, Cytophaga aquatilis Strohl and Tait 1978). Int J Syst Evol Micro-
biol 46:128-148.

2. Benmalek Y, Cayol JL, Bouanane NA, Hacene H, Fauque G, Fardeau
ML. 2010. Chryseobacterium solincola sp. nov., isolated from soil. Int J Syst
Evol Microbiol 60:1876—1880. http://dx.doi.org/10.1099/ijs.0.008631-0.

3. Kampfer P, Dreyer U, Neef A, Dott W, Busse HJ. 2003. Chryseobacte-

genomea.asm.org 1


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00577-16&domain=pdf&date_stamp=2016-6-16
http://genomea.asm.org

2 genomea.asm.org

Jeong et al.

rium defluvii sp. nov., isolated from wastewater. Int J Syst Evol Microbiol
53:93-97. http://dx.doi.org/10.1099/ijs.0.02073-0.

. Kampfer P, Poppel MT, Wilharm G, Busse HJ, McInroy JA, Glaeser SP.
2014. Chryseobacterium gallinarum sp. nov., isolated from a chicken, and
Chryseobacterium contaminans sp. nov., isolated as a contaminant from a
rhizosphere sample. Int J Syst Evol Microbiol 64:1419-1427. http://
dx.doi.org/10.1099/ijs.0.058933-0.

. Sang MK, Kim HS, Myung IS, Ryu CM, Kim BS, Kim KD. 2013.
Chryseobacterium kwangjuense sp. nov., isolated from pepper (Capsicum
annuum L.) root. Int J Syst Evol Microbiol 63:2835-2840. http://
dx.doi.org/10.1099/ijs.0.048496-0.

. Young CC, Kiampfer P, Shen FT, Lai WA, Arun AB. 2005. Chryseobac-
terium formosense sp. nov., isolated from the rhizosphere of Lactuca sativa
L. (garden lettuce). Int J Syst Evol Microbiol 55:423—426. http://
dx.doi.org/10.1099/ijs.0.63331-0.

. Domenech J, Reddy MS, Kloepper JW, Ramos B, Gutierrez-Maiiero J.
2006. Combined application of the biological product LS213 with Bacillus,
Pseudomonas or Chryseobacterium for growth promotion and biological
control of soil-borne diseases in pepper and tomato. Biocontrol 51:
245-258. http://dx.doi.org/10.1007/s10526-005-2940-z.

. Kim HS, Sang MK, Jung HW, Jeun YC, Myung IS, Kim KD. 2012.
Identification and characterization of Chryseobacterium wanjuense strain
KJ9C8 as a biocontrol agent against Phytophthora blight of pepper. Crop
Protect 32:129-137.

. Jeong J-J, Park H, Park BH, Mannaa M, Sang MK, Choi I-G, Kim KD.
2016. Draft genome sequence of a biocontrol rhizobacterium, Chryseobac-
terium kwangjuense strain KJ1RS5, isolated from pepper (Capsicum an-

Genome Announcements

nuum). Genome Announc 4(2):e00301-16. http://dx.doi.org/10.1128/
genomeA.00301-16.

. Sang MK, Chun SC, Kim KD. 2008. Biological control of Phytophthora

blight of pepper by antagonistic rhizobacteria selected from a sequential
screening procedure. Biol Contr 46:424—433. http://dx.doi.org/10.1016/
j.biocontrol.2008.03.017.

. Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov

AS, Lesin VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV,
Sirotkin AV, Vyahhi N, Tesler G, Alekseyev MA, Pevzner PA. 2012.
SPAdes: a new genome assembly algorithm and its applications to single
cell sequencing. ] Comput Biol 19:455-477. http://dx.doi.org/10.1089/
c¢mb.2012.0021.

. Kaplancikli ZA, Turan-Zitouni G, Revial G, Guven K. 2004. Synthesis

and study of antibacterial and antifungal activities of novel
2-[[(benzoxazole/benzimidazole-2-yl) sulfanyl] acetylamino] thiazoles.
Arch Pharm Res 27:1081-1085. http://dx.doi.org/10.1007/BF02975108.

. Sang MK, Kim KD. 2014. Biocontrol activity and root colonization by

Pseudomonas corrugata strains CCR04 and CCR80 against Phytophthora
blight of pepper. Biocontrol 59:437—-448. http://dx.doi.org/10.1007/
§10526-014-9584-9.

. Sang MK, Kim JG, Kim KD. 2010. Biocontrol activity and induction of

systemic resistance in pepper by compost water extracts against phytoph-
thora capsici. Phytopathology 100:774-783. http://dx.doi.org/10.1094/
PHYTO-100-8-0774.

. Rodriguez H, Fraga R, Gonzalez T, Bashan Y. 2006. Genetics of phos-

phate solubilization and its potential applications for improving plant
growth-promoting bacteria. Plant Soil 287:15-21. http://dx.doi.org/
10.1007/s11104-006-9056-9.

May/June 2016 Volume 4 Issue 3 e00577-16


http://genomea.asm.org

	Draft Genome Sequence of Chryseobacterium sp. Strain GSE06, a Biocontrol Endophytic Bacterium Isolated from Cucumber (Cucumis sativus)
	Nucleotide sequence accession numbers. 

	REFERENCES

