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ABSTRACT Dickeya solani species are emerging bacterial pathogens of Solanum
tuberosum. Here, we announce the complete genome sequences of two strains,
Dickeya solani D s0432-1 and PPO 9019. Strain PPO 9019 represents the first de-
scribed member of the genus Dickeya with an extrachromosomal genetic element.

The genera Dickeya and Pectobacterium encompass several bacterial species causing
blackleg and soft-rot diseases on economically important crops and ornamental

plants around the world (1). In Europe, Pectobacterium spp. and Dickeya dianthicola are
the most prevalent pathogens associated with the soft-rot and blackleg symptoms of
potato cultures. However, since the 2000s, a novel species named Dickeya solani has
emerged. Its emergence was associated with an increased incidence of soft-rot and
blackleg diseases in several European countries and in the Middle East (2).

The whole genomes of D. solani strains D s0432-1 and PPO 9019 were subjected to
Pacific Bioscience (PacBio) sequencing technology to highlight their complete nucleo-
tide sequences. Draft genome sequences of these two strains, obtained using other
DNA sequencing technologies, were published previously (3, 4). The genomic DNA was
extracted using the MasterPure DNA purification kit (Epicentre, Inc., USA) following the
manufacturer’s recommendations. Quantification and quality control of the DNA were
completed using a NanoDrop device (ND 1000), a Qubit 2.0 fluorometer, and agarose
gel electrophoresis at 1.0% (wt/vol). The library insert size was 10 kbp. Before the
assembly step, short reads that were less than 500 bp were filtered, and the minimum
polymerase read quality used for mapping the subreads from a single zero-mode
waveguide was set to 0.75. Totals of 340,825 filtered reads (N50, 4,976 bp) for D. solani
PPO 9019 and 287,091 filtered reads (N50, 4,319 bp) for D. solani D s0432-1 were used
for genome assembly.

The assembly was sequenced using RS_HGAP_Assembly software v2.0. The cutoff
lengths of seed bases were set at 10,117 bp for strain PPO 9019 and 8,999 bp for
strain D s0432-1 in order to serve as a reference for the recruitment of shorter reads for
preassembly. The resulting consensus accuracy based on multiple sequence alignment
of the subreads was at 99.99%. Polished assembly resulted in one contig for D. solani
D s0432-1 with a length of 4,919,812 bp and 160� coverage. Two contigs were
obtained from the assembly for the D. solani strain PPO 9019, measuring 4,918,850 bp
for the chromosome and 43,580 bp for the plasmid, with an average coverage of 220�.

The genome sequences for both strains were submitted for annotation to the NCBI
Prokaryotic Genome Annotation Pipeline (released 2013).
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Accession number(s). The complete genome sequences for these bacteria have
been deposited at DDBJ/EMBL/GenBank under the accession numbers CP017454 and
CP017455 (Dickeya solani strain PPO 9019) and CP017453 (Dickeya solani strain D
s0432-1).

ACKNOWLEDGMENTS
This work is supported by CNRS (grant I2BC-SB2015), Agence Nationale de la

Recherche (project ANR-15-CE21-0003), a High Impact Research Grant (UM.C/625/1/
HIR/MOHE/CHAN/14/01, grant A-000001-50001), and the French-Malaysian exchange
program awarded by the French Embassy of Malaysia.

REFERENCES
1. Samson R, Legendre JB, Christen R, Fischer-Le Saux M, Achouak W,

Gardan L. 2005. Transfer of Pectobacterium chrysanthemi (Burkholder et al.
1953) Brenner et al. 1973 and Brenneria paradisiaca to the genus Dickeya
gen. nov. as Dickeya chrysanthemi comb. nov. and Dickeya paradisiaca
comb. nov. and delineation of four novel species, Dickeya dadantii sp.
nov., Dickeya dianthicola sp. nov., Dickeya dieffenbachiae sp. nov. and
Dickeya zeae sp. nov. Int J Syst Evol Microb 55:1415–1427. https://doi.org/
10.1099/ijs.0.02791-0.

2. Toth IK, van der Wolf JM, Saddler G, Lojkowska E, Hélias V, Pirhonen M,
Tsror Lahkim L, Elphinstone JG. 2011. Dickeya species: an emerging
problem for potato production in Europe. Plant Pathol 60:385–399.
https://doi.org/10.1111/j.1365-3059.2011.02427.x.

3. Garlant L, Koskinen P, Rouhiainen L, Laine P, Paulin L, Auvinen P, Holm L,
Pirhonen M. 2013. Genome sequence of Dickeya solani, a new soft rot
pathogen of potato, suggests its emergence may be related to a novel
combination of non-ribosomal peptide/polyketide synthetase clusters.
Diversity 5:824 – 842. https://doi.org/10.3390/d5040824.

4. Khayi S, Blin P, Pédron J, Chong TM, Chan KG, Moumni M, Hélias V, Van
Gijsegem F, Faure D. 2015. Population genomics reveals additive and
replacing horizontal gene transfers in the emerging pathogen Dickeya
solani. BMC Genomics 16:788. https://doi.org/10.1186/s12864-015-1997-z.

Khayi et al.

Volume 6 Issue 17 e00233-18 genomea.asm.org 2

https://www.ncbi.nlm.nih.gov/nuccore/CP017454
https://www.ncbi.nlm.nih.gov/nuccore/CP017455
https://www.ncbi.nlm.nih.gov/nuccore/CP017453
https://doi.org/10.1099/ijs.0.02791-0
https://doi.org/10.1099/ijs.0.02791-0
https://doi.org/10.1111/j.1365-3059.2011.02427.x
https://doi.org/10.3390/d5040824
https://doi.org/10.1186/s12864-015-1997-z
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

