N

N

A broad and operational classification framework to
address the ecology of Pseudomonas syringae
populations
Odile Berge, Caroline Monteil, Claudia Bartoli, Caroline Guilbaud, Charlotte
Chandeysson, Benoit Borschinger, David C. Sands, Cindy E. Morris

» To cite this version:

Odile Berge, Caroline Monteil, Claudia Bartoli, Caroline Guilbaud, Charlotte Chandeysson, et al.. A
broad and operational classification framework to address the ecology of Pseudomonas syringae popu-
lations. 9. International Conference on Pseudomonas syringae and related pathogens, Universidad de
Malaga (Mélaga). ESP.; Universidad Politécnica de Madrid (UPM). ESP.; Universidad de Navarra
(Pamplona). ESP.; Jun 2015, Malaga, Spain. hal-02740206

HAL Id: hal-02740206
https://hal.inrae.fr /hal-02740206

Submitted on 2 Jun 2020

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.inrae.fr/hal-02740206
https://hal.archives-ouvertes.fr

9. International Conference on Pseudomonas syringae and related pathogens, Malaga,
Espagne (2015/06/02-05)

A broad and operational classification framework to address the
ecology of Pseudomonas syringae populations

Odile Berge

INRA, UR0407 Pathologie Végétale, 84143 Montfavet, France

Caroline L. Monteil

INRA, UR0407 Pathologie Végétale, 84143 Montfavet, France

Claudia Bartoli

INRA, UR0407 Pathologie Végétale, 84143 Montfavet, France

DAFNE, Tuscia University, Viterbo, Italy

Caroline Guilbaud

INRA, UR0407 Pathologie Végétale, 84143 Montfavet, France

Charlotte Chandeysson

INRA, UR0407 Pathologie Végétale

84143 Montfavet, France

Benoit Borshinger

IMBE UAPV, UMR 7263 CNRS IRD Aix Marseille Université, Site Agroparc BP 61207, 84911 Avignon cedex 09, France
INRA, UR0407 Pathologie Végétale, 84143 Montfavet, France

David C. Sands

Department of Plant Sciences and Plant Pathology, Montana State University, Bozeman, MT 59717-3150, USA
Cindy E. Morris

INRA, UR0407 Pathologie Végétale, 84143 Montfavet, France

Department of Plant Sciences and Plant Pathology, Montana State University, Bozeman, MT 59717-3150, USA
e-mail : odile.berge@avignon.inra.fr

Summary

Understanding ecology of pathogens like Pseudomonas syringae is central to addressing the complexity of
disease emergence and pathogen evolution and to develop effective and sustainable methods of control. An
indispensable prerequisite is a classification tool that represents as much of the diversity as possible and delimits
accurately the boundaries. By adopting an intensive sampling strategy from several continents and multiple
substrates within and beyond agricultural zones we made reliable phylogroup delimitation through multi-locus
sequence typing (MLST). We identified 23 clades of P. syringae within 13 phylogroups among which the seven
previously described were included. The robustness of MLST-phylogroups was confirmed by the phylogeny of the
core genome of representative strains. We demonstrated that the citrate synthase (cts) housekeeping gene can
accurately predict phylogenetic affiliation for more than 97 % of more than 700 strains and we proposed a list of
cts sequences to be used as a simple tool for quickly and precisely classifying new strains. We therefore
proposed an expandable framework mainly based on a broad database and cts genetic analysis into which more
diversity can be integrated. Phenotypic traits rarely provided means for classification even if some combinations
were highly probable in some phylogroups. However, by clarifying the classification of strains from a wide range
of habitats and describing the genotypic and phenotypic profiles of the different phylogroups, we revealed a
fascinating diversity of life histories and adapative strategies deployed within the P. syringae complex. This has
led us to also develop specific genetic markers, one allowing the assignment of strains to the P. syringae complex
at large and others to the individual phylogroups. Using these markers in simple, rapid, reliable and cheap
multiplex PCR will allow a medium throughput screen of P. syringae strains leading to easy assessment of
population structure in a wide range of samples.
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