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Stenotrophomonas maltophilia is an emerging, opportunistic pathogen that has shown increased prevalence in clinical infections (Brooke JS, 2021). It is a gram-negative, multidrug-resistant bacterium capable of biofilm formation, making infections in immunocompromised patients difficult to treat and exhibit high mortality rates. Caenorhabditis elegans is an excellent model organism in which to investigate the pathogenic mechanisms of S. maltophilia, as members of the Stenotrophomonas genus are naturally found in association and as part the gut microbiome. Genes differentially expressed in C. elegans’ innate immune response to S. maltophilia were previously identified through RNA-sequencing analysis (Radeke and Herman, 2020), three of which encode for membrane raft proteins irg-8, dod-19, and B0024.4. These genes were upregulated during the pathogenic response, and loss-of-function analysis using mutant strains revealed increased susceptibility. Furthermore, all three genes share significant sequence similarity and irg-8 and dod-19 lie directly adjacent to each other in the C. elegans genome. We chose these genes for further characterization to investigate both their possible redundant functions and the roles of membrane raft proteins in innate immunity, which has been unclear. Current efforts focus on examining these genes further through additional loss-of-function analyses and the generation of fluorescent fusion proteins. The loss-of-function analysis seeks to elucidate the functional involvement of these genes during S. maltophilia pathogenicity, which will be accomplished through the generation of double and triple knockout mutants. Fluorescent fusion proteins, on the other hand, will directly enable the observation of expression and localization activity, including subcellular localization. All genes have been successfully tagged with the mVenus Yellow Fluorescent Protein and examined for expression patterns, and the double and triple knockout strains have been generated. We observed that fluorescence localizes to the intestine and is significantly brighter upon exposure to pathogenic S. maltophilia, supporting the results of the RNA-seq study. Interestingly, Pseudomonas aeruginosa PA14, a pathogenic control, did not induce expression of irg-8, suggesting specificify in response to S. maltophilia. Future work will focus on examining these lines under greater magnification for visualizing subcellular localization, and characterizing the loss-of-function mutant strains.
