Genes and phenotypes controlled by the Gac-rsm pathway in Pseudomonas syringae pv. tomato DC3000

Pseudomonas syringae pv. tomato (Pto) DC3000 is a model bacteria used to study plant-phytopathogen
interactions (Preston, 2000). It causes bacterial speck on tomato thanks to its large repertoire of effectors that are
secreted through the type Ill secretion system and the phytotoxin coronatine, which disrupts signalling mediated by
jasmonic acid and stimulates stomatal opening, allowing the entry of bacteria to the apoplast. In addition, Pto
possesses other tools that contribute to pathogenicity, as flagella and biosurfactants, which facilitate its movement, or
exopolysaccharides, that prevent desiccation.

It was previously established that the GacS/GacA two component system functions as a global regulator in Pto
DC3000 controlling a large variety of factors (Chatterjee, et al., 2003, Ge, et al., 2019, Nakatsu, et al., 2019, O'Malley,
et al., 2019a; 2019b) that cause drastic changes in bacterial behavior affecting virulence, multiplication in plant,
hypersensitive response (HR) induction efficiency, pigment and N-acyl-homoserine lactone production, and swarming.
Pto DC3000 possesses seven small RNAs controlled by GacA and five CsrA/RsmA-like RNA binding proteins (Heeb
et al., 2006; Kulkarni et al., 2006; Moll et al., 2010; Ferreiro et al., 2018; 2021; Ferreriro & Gallegos, 2021; Ge, et al.,
2019).

The overall objective of the present work is the characterization of the Pto DC3000 Gac-Rsm pathway and the
elucidation of its physiological role. The specific objectives are the study of the expression and regulation of:

1. The Rsm regulatory proteins.
2. The Rsm regulatory RNAs.
3. The target mRNAs of the Gac-Rsm pathway.

This study will be tackled from a multidisciplinary point of view, using new methodologies like bioinformatics,
genomic, proteomic, combined with cellular and molecular approaches. Mutant strains in the component of the Gac-
Rsm pathway and target genes will be constructed and phenotypically characterised. We will focus on phenotypes
important for plant colonization and symptom development, like swimming, swarming, virulence factor production,
biosurfactant, EPS or siderophore synthesis. Also, gene expression will be analysed under diverse conditions
(laboratory media, in planta, etc.) by different in vivo and in vitro methods.
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Pseudomonas syringae pv. tomato (Pto) DC3000 is a model bacteria used to study plant-phytopathogen
interactions.

It was previously established that the Gac-Rsm pathway controls virulence, multiplication in plant, hypersensitive
response (HR) induction efficiency, pigment and N-acyl-homoserine lactone production, and swarming. Pto DC3000
possesses seven small RNAs controlled by GacS/GacA and five RsmA-like RNA binding proteins.

The overall objective of the present work is the characterization of the Pto DC3000 Gac-Rsm pathway and the
elucidation of its physiological role. The specific objectives are the study of the expression and regulation of:

4. The Rsm regulatory proteins.
5. The Rsm regulatory RNAs.
6. The target mRNAs of the Gac-Rsm pathway.

This study will be tackled from a multidisciplinary point of view, using new methodologies like bioinformatics,
genomic, proteomic, combined with cellular and molecular approaches. Mutant strains in the component of the Gac-
Rsm pathway and target genes will be constructed and phenotypically characterised. We will focus on phenotypes
important for plant colonization and symptom development, like swimming, swarming, virulence factor production,
biosurfactant, EPS or siderophore synthesis. Also, gene expression will be analysed under diverse conditions
(laboratory media, in planta, etc.) by different in vivo and in vitro methods.



