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Biological Significance of M Cells in Gut Mucosal Immunity

Koji Hase
RIKEN Research Center for Allergy and Immunology

The mucosal immune system forms the largest part of the entire immune system, containing approx-
imately three-quarters of all lymphocytes and producing grams of secretory IgA daily to protect mucos-
al surface against pathogens. To evoke the mucosal immune response, antigens on the mucosal surface
must be transported across the epithelial barrier into organized lymphoid structures such as Peyer’s
patches (PPs). This function, called antigen transcytosis, is mediated by specialized epithelial M cells.
The molecular mechanisms promoting this antigen uptake, however, are largely unknown. We recently
found that a GPI-anchored membrane protein glycoprotein 2 (GP2), specifically expressed on the apical
surface of M cells, serves as a transcytotic receptor for Escherichia coli and Salmonella spp. by rec-
ognizing FimH-expressing type 1 pili. GP2 /™ mice were defective in transcytosis of FimH " bacteria,
and showed impaired antigen-specific mucosal immune responses to recombinant Salmonella express-
ing fragment C of tetanus toxin as an antigen. These data illustrate that recognition of FimH by GP2
1s essential for the uptake of type-l-pilated bacteria into M cells, leading to antigen-specific mucosal
Immune response.

Furthermore, our transcriptome analysis demonstrated that Prnp encoding cellular prion protein
(PrPY) is highly expressed by M cells. PrP® was localized on the apical surface, where it bound to Brucella
abortus. We observed that internalization of B. abortus into M cells was greatly reduced in PrP“-defi-
cient mice compared to wild-type mice. These results raise the possibility that B. abortus invades the
host, by exploiting PrP® on the apical surface of M cells as an invasion receptor.



