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Project summary:

Antibiotic resistance is considered as one of the main health challenges around the world. The WHO is alerting
that the death toll caused by antimicrobial resistance might reach 10 million cases in 2050. One of the possible
alternatives to conventional antibiotics is a class of antimicrobial peptides called RiPPs (Ribosomally
synthesized and post-translationally modified peptides) produced by bacteria. Ruminococcus gnavus, an
anaerobic commensal bacterium residing in the human gut, was shown to produce five peptide isoforms
called RuminococcinC (RumC1-C5). They are characterized by their double hairpin structure held by four
thioether bonds inserted onto the precursor peptide during the maturation step by a radical-SAM enzyme. The
RumC1 peptide was proven to be a very efficient compound exhibiting minimal inhibitory concentrations (MIC)
that are similar to or less than those of the reference antibiotics used for priority pathogens including
Clostridium difficile, Enterococcus faecium, and Streptococcus pneumoniae. Interestingly, sequence
alignments of the five RumC peptides confirmed that, although very close, their amino acid sequences vary at
fourteen positions. Moreover, NMR structural studies showed that these variable residues were all localized on
one surface of RumcCl1, which highly suggests that this surface is playing a role in the interaction with the
cellular target(s). In an attempt to conduct a structure-function relationship, we are interested in
understanding the importance of these residues for the antimicrobial activity of the peptide. Thus, we will
focus on the production and the biochemical characterization of targeted RumCi1 variants, carrying mutations
at one or more variable positions. Finally, the antimicrobial efficacy of RumC1 variants will be investigated on
several pathogenic strains including clinical isolates.
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