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The intestinal immune system for symbiosis and exclusion
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Elucidation of immune system in the vast mucosa, the major portal entry of pathogens has
begun in earnest manner from the 1970s. It has certainly led to the creation of new immunologi-
cal field of “Mucosal Immunology”. Scientific accumulation past over 40 years together with recent
research trends in interdisciplinary and modern technical innovation accelerate our further under-
standing of the uniqueness of the mucosal immune system (MIS) in the intestinal tract, which has
been referred to as the “New World of Immunology” because of limited scientific knowledge with
full of scientific fascination in the past.

Intestine is anatomically located in the inside of our body, however, it directly and continuously
exposed to the outside environment and thus is called as “outside the inner”. Intestinal mucosa has
to handle physiological, immunological and pathological conditions including food intake, intestinal
bacteria symbiosis, and pathogenic bacterial invasion. Intestine is thus equipped with the complex
but flexible mucosal immune system which is capable of simultaneously handling the contradicted
immunological environment referred to as the “symbiosis and exclusion” for beneficial and patho-
genic microbiota, respectively. Mounting an immunologically harmonized response therefore rep-
resents a key decision-making process of active and/or quiescent immune responses by the MIS.
To this end, the MIS has been shown to be enriched with the variety of innate and acquired
Immunity-associated cells. Our studies have provided new evidence for the intra-tissue habitation of
commensal flora (e.g., Alcaligenes) in the organized lymphoid structure associated with gut mucosa
(e.g., Peyer’s patch: PP) which involves in the development of IgA immune system and creation
of homeostatic condition. Recent evidences have suggested that IL-22 producing intestinal innate
lymphoid cells (ILCs) play a critical role in the containment of Alcaligenes in PP. Intestinal epithe-
lial cells (ECs) possess unique o (1,2)- fucose- moiety and these cells are thus refereed as fucosyl-
ated ECs (F-ECs) which are contributing in the formation of co-habitation and protection platforms
for commensal and pathological bacteria, respectively. These F-ECs are induced and regulated by
IL-22 producing mucosal ILCs. Our data provide a new perspective of the surface connections
with innate immunity associated cells such as ILC, epithelial cells and microbiota for the simulta-

neous regulation of mucosal mutualisums and elimination.




