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ABSTRACT Lysobacter enzymogenes strain B25, an isolate from an agricultural field,

acts as a biological control agent against root knot nematodes in tomato plants. B25

also controls several fungal diseases and promotes plant growth under abiotic

stress. We hereby report on the draft genome sequence and assembly of B25.

L
ysobacter enzymogenes is a bacterium species (class Gammaproteobacteria; family

Xanthomonadaceae) with outstanding extracellular lytic metabolism (1). This species

is widely described as a biological control agent (BCA) against fungal plant pathogens

(2). Similarly, this species restrains nematode populations in vitro (3). In a survey aimed

at identifying BCAs against plant parasitic nematodes, we identified L. enzymogenes

strain B25 from an agricultural field in Gavà (northeast Spain). B25 strongly hinders root

knot nematode (Meloidogyne spp.) egg hatching and infective juvenile (J2) survival in

vitro and in vivo (4). In addition, B25 promotes plant growth (4) and protects plants from

several fungal pathogens, as reported for other L. enzymogenes strains (2). We hereby

report on the draft genome sequence and assembly of L. enzymogenes B25.

The DNA, isolated from a liquid culture initiated from a single B25 colony, was

submitted to Genomix4life (Baronissi, Italy) for library preparation (Nextera DNA library

prep kit, Illumina, Cambridge, UK) and sequencing (2 � 150 paired-end [PE]; NextSeq

500; Illumina). The raw reads were quality-trimmed using Trim Galore! (5), and subse-

quently assembled using SPAdes (6). The assembly was constrained to scaffolds longer

than 200 nt, with a Blast hit in a Lysobacter spp. accession (7), and coverage depth

higher than 10. The selected scaffolds were ordered with Mauve Contig Mover (8) using

the L. enzymogenes C3 draft genome as reference (accession number NZ_CP013140.1).

The ordered scaffolds were rescaffolded using SSPACE (9). All tools, except for Blast and

Mauve, were implemented through Galaxy servers [Main (10), GVL (11), and VirAmp

(12)]. The draft genome was annotated using RAST (13, 14). To overcome the read

collapse observed in the rrn operon region due to its repetitive nature, the rrn copy

number of B25 was estimated comparing the coverage depth in the 16S gene with that

of a set of single copy genes (15, 16).

The sequencing experiment yielded 4,507,278 raw read pairs. After trimming,

8,140,935 reads remained (3,823,999 PE and 492,937 single-end). The assembly consists

of 6,306,554 bases in 261 scaffolds with a 69.9% G�C content, N50 of 53,391, and L50 of

38. The average coverage is 206.11 with a standard deviation of 96.99 and a breadth of

coverage 0.9439. The annotation predicts a single rrn copy, and the coverage depth

approach predicts 1.75 copies; the C3 genome shows 2 rrn copies so, although most

likely this is the case for B25, empirical verification is needed. The annotation predicts

5,186 coding DNA sequences (CDS) in 5,208,396 bases (i.e., 82.6% of the genome).

Genome alignments show that B25 shows 5.41% missing and 7.13% extra bases when

compared to C3.
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Accession number(s). This whole-genome shotgun project has been deposited at

DDBJ/ENA/GenBank under the accession number MTAY00000000. The version de-

scribed in this paper is the first version, MTAY01000000.

ACKNOWLEDGMENT

The use of Lysobacter enzymogenes B25 for the control of plant-feeding nematodes

is the subject of a patent application by Futureco Bioscience (WO 2016062829 A1).

REFERENCES

1. 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.
https://doi.org/10.1099/00207713-28-3-367.

2. Li S, Jochum CC, Yu F, Zaleta-Rivera K, Du L, Harris SD, Yuen GY. 2008. An
antibiotic complex from Lysobacter enzymogenes strain C3: antimicrobial
activity and role in plant disease control. Phytopathology 98:695–701.
https://doi.org/10.1094/PHYTO-98-6-0695.

3. Chen J, Moore WH, Yuen GY, Kobayashi D, Caswell-Chen EP. 2006.
Influence of Lysobacter enzymogenes strain C3 on nematodes. J Nematol
38:233–239.

4. Sarro Á, Lara JM, Fernández C, Almazán M, Salgueiro N. 2016. Bacteria
with nematicidal activity and the ability to promote plant growth. Patent
application WP 2016/062829 A1.

5. Martin M. 2011. Cutadapt removes adapter sequences from high-
throughput sequencing reads. EMBnetJ 17:10–12. https://doi.org/10
.14806/ej.17.1.200.

6. 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 sequenc-
ing. J Comput Biol 19:455–477. https://doi.org/10.1089/cmb.2012.0021.

7. Zhang Z, Schwartz S, Wagner L, Miller W. 2000. A greedy algorithm for
aligning DNA sequences. J Comput Biol 7:203–214. https://doi.org/10
.1089/10665270050081478.

8. Rissman AI, Mau B, Biehl BS, Darling AE, Glasner JD, Perna NT. 2009.
Reordering contigs of draft genomes using the Mauve aligner. Bioinfor-
matics 25:2071–2073. https://doi.org/10.1093/bioinformatics/btp356.

9. Boetzer M, Henkel CV, Jansen HJ, Butler D, Pirovano W. 2011. Scaffolding
pre-assembled contigs using SSPACE. Bioinformatics 27:578–579.
https://doi.org/10.1093/bioinformatics/btq683.

10. Afgan E, Baker D, van den Beek M, Blankenberg D, Bouvier D, Čech M,
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