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ABSTRACT

Pseudomonas syringae pv. actinidifoliorum causes necrotic spots on the leaves of Actinidia deli-
ciosa and Actinidia chinensis. P. syringae pv. actinidifoliorum has been detected in New Zealand,
Australia, France and Spain. Four lineages were previously identified within the P. syringae
pv. actinidifoliorum species group. Here, we report the draft genome sequences of five strains
of P. syringae pv. actinidifoliorum representative of lineages 1, 2 and 4, isolated in France. The
whole genomes of strains isolated in New Zealand, representative of P. syringae pv. actinid-
ifoliorum lineages 1 and 3, were previously sequenced. The availability of supplementary P.
syringae pv. actinidifoliorum genome sequences will be useful for developing molecular tools
for pathogen detection and for performing comparative genomic analyses to study the rela-
tionship between P. syringae pv. actinidifoliorum and other kiwifruit pathogens, such as P.
syringae pv. actinidiae.
© 2016 Sociedade Brasileira de Microbiologia. Published by Elsevier Editora Ltda. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

Introduction

on plants. Two pathovars have been described for kiwifruit:
P. syringae pv. actinidiae,” which causes bacterial canker on
kiwifruit, and P. syringae pv. actinidifoliorum®®), which causes

The Pseudomonas syringae species group comprises plant-
pathogenic bacteria with a vast host range. The multiple
strains of this species cause diseases on more than 180 plant
species.! P. syringae is divided into 8 genomospecies®* and 13
phylogroups.* P. syringae is further divided into more than
50 pathovars, according to the disease that the strain causes

* Corresponding author.
E-mail: charles.manceau@anses.fr (C. Manceau).
http://dx.doi.org/10.1016/j.bjm.2016.04.023

bacterial spots on kiwifruit. Both P. syringae pv. actinidiae and
P. syringae pv. actinidifoliorum are classified into phylogroup
1 and genomospecies 3. Phylogenetic analysis conducted by
MLSA has classified P. syringae pv. actinidifoliorum strains iso-
lated in Australia, New Zealand and France into four different
lineages.” Strain genomes belonging to lineages 1 and 3
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Table 1 - Genome characteristics.

Strain code Lineage Accession no. Genome size (Mb) No. of contigs N50 (bp) No. of protein G+C content (%)
coding genes

CFBP8161 1 LJFLO0O000000 6.24 206 111,837 5775 58.72
CFBP8180 1 LJFNOO000000 6.26 256 98,002 5833 58.69
CFBP8043 2 LJFM00000000 6.05 176 132,698 5630 58.80
CFBP8039 4 LJJM00000000 6.1 204 116,909 5700 58.75
CFBP8160 4 LJJLO0000000 6.09 220 113,613 5679 58.76

of P. syringae pv. actinidifoliorum (CFBP 7812 and CFBP 7951, REFERENCES
respectively), isolated in New Zealand, were sequenced.’'°
Here, we briefly describe the genome sequencing of five P.

syringae pv. actinidifoliorum strains representing three differ- 1. Young JM. Taxonomy of Pseudomonas syringae. ] Plant Pathol.
ent lineages, lineage 1 (CFBP8161 and CFBP8180), lineage 2 2010;92. 51.5-51.14.
(CFBP8043) and lineage 4 (CFBP8039 and CFBP8160), to provide 2. Gardan L, Shafik H, Belouin S, Broch R, Grimont F, Grimont P.

DNA relatedness among the pathovars of Pseudomonas
syringae and description of Pseudomonas tremae sp. nov. and
Pseudomonas cannabina sp. nov. (ex Sutic and Dowson 1959).

genome sequences for at least one strain of each MLVA lineage
described to date.

DNA Libraries were constructed from extracted DNA using Int J Syst Bacteriol. 1999;49:469-478.
the Nextera XT DNA Sample Preparation Kit with average 3. Bull CT, Clarke CR, Cai R, et al. Multilocus sequence typing of
insert sizes of 1200bp. The sequencing was performed on Pseudomonas syringae sensu lato confirms previously described
an Illumina Hi-Seq 2500 platform (Genoscreen, Lille, France) genomospecies and permits rapid identification of P. syringae
using a TruSeq Rapid SBS kit and a Truseq Rapid paired- pv. coriandricola and P. syringae pv. apii causing bacterial leaf

spot on parsley. Phytopathology. 2011;101:847-858.
4. Berge O, Monteil CL, Bartoli C, et al. A user’s guide to a data
base of the diversity of Pseudomonas syringae and its

end cluster kit v3. The assembly statistics for each genome
are reported in Table 1. Reads were assembled in contigs

; 11 12 ;

using SOAPdenovo 1.05"" and Velvet.”* Annotation was per- application to classifying strains in this phylogenetic
formed using EuGene-P (v0.3).!> The number of features for complex. PLOS ONE. 2014;9:e105547.

each genome are reported in Table 1. Analysis of the five 5. Takikawa Y, Serizawa S, Ichikawa T, et al. Pseudomonas
genomes showed that an intact phage was present in the syringae pv. actinidiae pv. nov.: the causal bacterium of canker

of kiwifruit in Japan. Ann Phytopathol Soc Jpn. 1989;55:
437-444.

6. Vanneste JL, Yu J, Cornish DA, et al. Identification, virulence,
and distribution of two biovars of Pseudomonas syringae pv.

lineage 1 strains only. In all five genomes, in silico analysis
confirmed the presence of only one Type III secretion system
(hrp 1 type). All specific effector genes (hopO1, hopT1, hopS1,

hopAB3, hopF1, hopEl, hopAF1-2) of P. syringae pv. actinid- actinidiae in New Zealand. Plant Dis. 2013;97:708-719.
ifoliorum that were previously reported by McCann et al.'® 7. Cunty A, Poliakoff F, Rivoal C, et al. Characterization of
were present in all 5 genome sequences. No ICE (Integra- Pseudomonas syringae pv. actinidiae (Psa) isolated from France
tive and Conjugative Element) was identified in the genome and assignment of Psa biovar 4 to a de novo pathovar:

Pseudomonas syringae pv. actinidifoliorum pv. nov. Plant Pathol.

sequences of P. syringae pv. actinidifoliorum, unlike in P. syringae
4 yringae p f yring 2015;64:582-596.

i 3i009,10,14 ; ; i

pv. actinidiae ). Regarding nucleotide sequencf':‘ accession 8. Abelleira A, Ares A, Aguin O, et al. Detection and
numbers, the genome sequences have been deposited at Gen- characterization of Pseudomonas syringae pv. actinidifoliorum
Bank under the accession numbers listed in Table 1. in kiwifruit in Spain. J Appl Microbiol. 2015,

http://dx.doi.org/10.1111/jam.12968.
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