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New Mutualism for the Regulation of Intestinal Immune System
at the Surface and Inside of Gut

(O Jun Kunisawa, Yoshiyuki Goto, Takashi Obata, Hiroshi Kiyono
Division of Mucosal Immunology, The Institute of Medical Science, The University of Tokyo

The mutual communication with commensal bacteria plays an important role in the regulation of the
host immune responses, especially in the gut. The current advanced technology in the genetic analysis
of commensal bacteria has revealed the complex interaction between host and commensal bacteria in
health and disease. These studies were mainly performed using feces, while the nature of commensal
bacteria in different parts of the gastrointestinal tract including the gut-associated lymphoid tissue and
epithelium is still not well understood. In this talk, I will show our recent findings on the novel immuno-
logical crosstalk with commensal bacteria neighboring the surface and inside of gut.

As commensal bacteria at the inside of gut, we identified Alcaligenes species specifically inhabit
Peyer’s patches (PPs), with the associated induction of antigen-specific IgA antibodies in the intestine.
The dominant presence of Alcaligenes in the PPs were observed not only in mice, but also in human
and monkey. Oral transfer of Alcaligenes into germ-free mice resulted in the presence and growth of
Alcaligenes inside the PPs of recipients. Some Alcaligenes localized in the dendritic cells (DCs) in the
PPs, where they promoted the production of antibody-enhancing cytokines (e.g., TGF-g, BAFF and IL-
6). These DCs did not migrate beyond the draining mesenteric lymph nodes, leading to the predomi-
nant induction of IgA-producing cells in the PPs. Intriguingly, the presence of Alcaligenes in PPs was
greatly diminished in the absence of intestinal antibodies.

We also found that glycosylation, especially fucosylation, of epithelial cells (ECs) was induced by com-
mensal bacteria and reciprocally fucosylation of ECs determined the composition of commensal bacte-
ria at the intestinal epithelium. Interestingly, direct interaction between commensal bacteria and ECs
was not sufficient to induce the fucosylation, and MyD88-mediated recognition of commensal bacteria
by innate immunocompetent cells was essentially involved in this pathway. Thus, microbial composition
at the intestinal epithelium was changed in mice lacking fucosyltransferase 2, a key enzyme in the fuco-
sylation of ECs, or MyD88. MyD88-mediated recognition of commensal bacteria was also involved in the
induction of unique subset of IgA-producing plasma cells in the gut. The commensal bacteria-dependent
IgA plasma cells produced high amounts of IgA and mediated the early phase of IgA production against
orally immunized antigens. Taken together, these studies show some molecular and cellular mechanisms
underlying unique communications between commensal bacteria and intestinal immune system, which
potentially involves in the creation of an optimal symbiotic environment on the interior and surface of
the gut.



