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		Abstract

		Two-partner secretion (TPS) systems and cognate toxins are widespread in the bacterial world. One of these is the pore-forming toxin Exolysin A (ExlA) belonging to the hemolysin family of TPSs, a potent virulence factor in a small group of Pseudomonas aeruginosa strains. Surprisingly, many environmental Pseudomonas species encode homologues of ExlA. Here we show through phylogenetic analysis of the primary sequence of the identified Exolysins that the proteins can be classified in two sub-groups with divergent C-terminal domains (CTD). Strains of P. chlororaphis, a promising biocontrol agent and of P. entomophila, an entomopathogen, displayed ExlA-dependent killing of epithelial cells and macrophages. In contrast, most of the strains belonging to the P. putida complex were non-cytotoxic. The ExlA proteins of these species interact with epithelial cell membranes, however only ExlAPch induced the cleavage of the cell-cell adhesive molecule E-cadherin, the main consequence of its pore-forming activity. The use of chimeric proteins revealed that CTDs cooperate with the N-terminal FHA2 repeats to exert the cytolytic activity. While ExlA proteins had no impact on interactions with fungi, they participated in insecticidal activity towards the wax moth larvae Galleria mallonella and Drosophila melanogaster flies. Phylogenetic and evolutionary analyses demonstrated that the differences in the CTDs among these species are partly due to horizontal movements of the exlBA operon within the genus Pseudomonas. Reconstruction of the evolutionary history of exlB and exlA genes revealed that multiple horizontal acquisitions of this operon have occurred within the Pseudomonas spp.  Together, our results provide evidence that conserved TPS toxins in environmental Pseudomonas shaped by HGT play a role in bacteria-insect interactions and discrete differences in CTDs may determine their specificity and mode of action towards eukaryotic cells.
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