C’est difficile – teasing apart C.difficile-microbiota interactions

Clostridioides difficile (C. difficile) is a common nosocomial infection, leading cause of hospital-associated diarrhoea, and is associated with pseudo-membranous colitis and toxin megacolon. C. difficile infection is predominately linked with antibiotic-mediated dysbiosis, and members of the gut microbiota play key roles in preventing its establishment and progression. However, the intricate interactions between C. difficile, the resident gut microbiome, and the host, have yet to be fully elucidated.
Here, dual- and multi-species transcriptome analyses were performed from in vitro gut microbiota biofilms to investigate mechanisms underlying interactions between individual species. We demonstrate that different species of Bacteroidetes can inhibit C. difficile when co-cultured. Screening of select Bacteroidetes spp.-C. difficile co-cultures identified differential pathway enrichment and gene expression, revealing interesting insights into C. difficile growth, toxin inhibition and carbohydrate metabolism.
Utilising a 9-commensal species synthetic gut consortium, changes in community population dynamics in the presence of C. difficile were investigated. Interestingly inhibition of C. difficile and downregulation of toxin expression were identified with further analysis demonstrating the importance of metabolism in the dynamic crosstalk within this community. 
Thus, utilising multi-omic approaches, the complex network between microbiota and pathogen, in addition to changes occurring during infection, can be delineated. This will aid in the design of more targeted microbiome-based therapeutics in the future.

