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Commensal bacteria govern intestinal barrier system
through activation of mucosal immune cells
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Gastrointestinal tract i1s a unique organ which is constitutively exposed by countless numbers of
antigens including commensal bacteria. In order to exclude pathogenic microorganisms and create
symbiotic relationship to non-pahogenic bacteria, host prepares sophisticated gut immune system. It
has been reported that al2-fucose expressed on intestinal epithelial cells is catalyzed by commen-
sal bacteria, so that al,2-fucose is considered to be a symbiotic factor between host and commen-
sal bacteria. However, the detail mechanism of the induction of epithelial al,2-fucose was unclear.
In this study, segmented filamentous bacteria (SFB) were identified as bacteria responsible for
the induction of al,2-fucose. Furthermore, group 3 innate lymphoid cells (ILC3), representative gut
innate immune cells, are critical inducers of intestinal epithelial «1,2-fucose that is mediated by the
production of interleukin 22 and lymphotoxin in a commensal bacteria-dependent and -independent
manner, respectively. al,2-fucose on epithelial cells plays a role in the protection against infection
by pathogenic bacterial such as Salmonella typhimurium. These results unveil a novel function
of commensal bacteria, ILC3, and epithelial cells network in the induction of al2-fucose and estab-
lishment of the appropriate symbiotic environment to commensal bacteria and protective platform
against pathogenic microorganisms. This is important as one of the host intestinal barrier systems.

In addition to the critical role as an inducer of epithelial al,2-fucose, SFB have been reported
to induce T helper 17 cells (Thl7) which are immune cells for the protection against infection by
pathogenic bacteria including Citrobacter rodentium. In this study, detail mechanism of the induc-
tion of Thl7 induced by SFB (SFB-Thl7) was examined. As the result, antigen presentation by
dendritic cells (DCs) mediates the induction of SFB-Thl7 and SFB-Thl7 selectively recognize and
proliferate in response to SEFB specific antigens. Interestingly, differentiation of Thl7 cells induced
by commensal bacteria in SFB-independent way is negatively regulated by MHCII on ILC3. These
results indicate that homeostasis of gut Thl7 induced by commensals are regulated by DCs and
ILC3, contributing to the establishment of anti-microbial barrier system.



