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Purpose/aims: There is evidence that there is genetic cross talk between the master regulator of the Aeromonas Type III secretion system (T3SS) and the Aeromonas lateral flagella colonisation system. We wish to confirm this evidence of cross-talk and investigate whether the lateral flagella systems master regulator (LafK) also affects T3SS expression.
 Background:
Biofilms are sessile communities of bacteria attached to a surface in a polymeric matrix and are inherently resistant to bacteriophages, biocides and potent anti-microbial agents. In biofilm formation, the genes for the polymeric matrix synthesis are activated after initial bacterial surface contact. Furthermore, for bacterial pathogens cell surface contact is required for the translocation of effectors via Type III secretion systems (T3SS) into host cells. Therefore, understanding how bacteria sense the change in their environment associated with contacting a solid surface has important implications for bacterial colonisation, pathogenicity and biofilm formation.
Aeromonas are an excellent model for the investigation of signalling pathways activated upon contact with a solid surface, because they have an “in-built” reporter system consisting of two distinct flagella systems. The polar flagellum is produced during growth in liquid and on solid surfaces, but lateral flagella that are used for swarming are only produced upon contact with a surface. We have shown that both Aeromonas flagella systems are important for biofilm formation. Type III secretion systems (T3SS) are used by bacteria to inject protein effectors (toxins) into host cells thereby causing a whole series of events that can result in cell death or deregulation of cellular processes;  these T3SS are also contact dependent. 
Recent proteomic work by a group in Singapore, has demonstrated that one of the major genetic regulators of the T3SS in Aeromonas hydrophila is the AraC like protein ExsA, and this protein is also thought to have a role in the regulation of another pathogenicity determinant, namely the Aeromonas lateral flagella system. Orthologues of ExsA are found in the T3SS of other bacteria and have been shown to have a signature nucleotide recognition sequence. Bioinformatic work has found such a sequence directly upstream of the promoter region of the lateral flagella gene lafK, this gene encodes the master regulator of the lateral flagella system. Therefore one could envisage the expression of both the lateral flagella system and the T3SS being induced by the same signaling system upon contact with a surface. When the T3SS is ready to interact with host cells it will require cessation of swarming motility, this it appears to do by repressing the lateral flagella system via ExsA repression of lafK. However, we do not know if the T3SS is induced along with the lateral flagella system or whether this potential cross-talk is in both directions. We therefore will also investigate the roles of the lateral flagella regulators, LafK, LafS and RpoN on T3SS expression.
