Salmonella employs type-Ill secretion system and the effectors encoded by Salmonella Pathogenicity Island-I (SPI-1) to invade the enterocytes of the host gut and to hyper-replicate in their cytosol, triggering the host inflammatory response. Analyzing our collection of human and animal Salmonella isolates derived from the Regional surveillance of enteropathogens that we conduct, we had previously identified a particular lineage of the swine-adapted S. Derby with a reduced tropism to humans. We found that the lineage carries a single nucleotide polymorphism (SNP) in HilD, the major transcriptional activator of SPI-1. We demonstrated that this SNP causes decreased expression of SPI-1 and less human cell colonization, possibly underlying the reduced tropism to humans of this lineage. To further explore SPI-1 polymorphisms possibly associated with reduced human tropism, we analyzed the S. Derby population in the Enterobase database of enteric bacterial genomes. We observed that 17% of the genomes have a truncated variant of the SPI-1 virulence effector SipA, together with a truncated variant of the SPI-1 minor transcriptional activator HilC. Both variants are generated by a SNP originating a STOP codon. Interestingly, the mutated strains of S. Derby are less isolated in humans than the wild type (wt) strains. [image: image1.jpg]AS/pA wt.' .'SipAstop, ASipAstap.'.'SipA wt,



To investigate if the truncated (stop) variants of SipA and HilC were responsible for reduced human tropism, we selected isolates of S. Derby carrying the wt and the truncated variants of the two genes from our collection and we constructed [image: image2.jpg]


 AsipA, Ahi/C, AsipA_AhilC mutants. Since SipA is fundamental to Salmonella cytosolic hyper-replication, we studied invasion and cytosolic vs vacuolar replication of the mutant and wt strains in human cells using the pCHAR-Duo fluorescence reporter. We developed a specific image analysis pipeline for the automated quantification of intracellular invasion and replication with high cellular throughput. Since HilC is a SPI-1 transcriptional activator, we analyzed the SPI-1 expression in the wt and mutant strains in-vitro under conditions known to induce SPI-1. S. Derby carrying sipAsTop allele showed a significant decrease in cytosolic hyper-replication, comparable to the AsipA mutants. Truncated HilC reduced invasion, consistently with the downregulation of SPI-1 expression we observed in Ahi/C mutants. Impaired colonization ability of S. Derby carrying truncated SipA and HilC variants could contribute to the observed reduced tropism for humans. To further investigate in vitro pathogenesis and possible attenuation we are studying the inflammatory response of human cells to S. Derby mutated vs wt strains   
