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Point mutations in FimH adhesin of Crohn’s disease-associated adherent-invasive Escherichia
coli enhance intestinal inflammatory response

Nicolas Barnich
Université d’Auvergne, France

dherent-invasive Escherichia coli (AIEC) are abnormally predominant on Crohn’s disease (CD) ileal mucosa. AIEC reference

strain LF82 adheres to ileal enterocytes via the common type 1 pili adhesin FimH and recognizes CEACAMS6 receptors
abnormally expressed on CD ileal epithelial cells. The fimH genes of 45 AIEC and 47 non-AIEC strains were sequenced. The
phylogenetic tree based on fimH DNA sequences indicated that AIEC strains predominantly express FimH with amino acid
mutations of a recent evolutionary origin - a typical signature of pathoadaptive changes of bacterial pathogens. Point mutations
in FimH, some of a unique AIEC-associated nature, confer AIEC bacteria a significantly higher ability to adhere to CEACAM-
expressing T84 intestinal epithelial cells. Moreover, in the LF82 strain, the replacement of fimHLF82 (expressing FimH with an
AIEC-associated mutation) with imHK12 (expressing FimH of commensal E. coli K12) decreased the ability of bacteria to persist
and to induce severe colitis and gut inflammation in infected CEABACI0 transgenic mice expressing human CEACAM receptors.
Our results highlight a mechanism of AIEC virulence evolution that involves selection of amino acid mutations in the common
bacterial traits, such as FimH protein, and leads to the development of chronic inflammatory bowel disease (IBD) in a genetically
susceptible host. The analysis of fimH SNPs may be a useful method to predict the potential virulence of E. coli isolated from
IBD patients for diagnostic or epidemiological studies and to identify new strategies for therapeutic intervention to block the
interaction between AIEC and gut mucosa in the early stages of IBD.
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