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Abstract

Secretory IgA not only prevents the attachment and invasion of pathogens and
foreign antigens across the intestinal epithelium but also contributes critically to the
maintenance of gut microbiota homeostasis. Indeed, individuals with selective IgA
deficiency have an increased risk of infectious, allergic, and autoimmune diseases.
Moreover, genetic polymorphisms in the polymeric immunoglobulin receptor (pIgR),
which mediates the transport of dimeric IgA to the mucosal surface, have been
associated with inflammatory bowel disease. Thus, secretory IgA serves as a frontline
defense at mucosal surfaces and 1s essential for protection against immune-mediated
and allergic diseases.

Follicular helper T (Tfh) cells play a central role in the induction of IgA responses.
Although Peyer’s patches contain abundant Tth cells, the environmental factors that
promote their differentiation have remained poorly understood. We found that the
diet-commensal microbiota axis promotes Tfh cell differentiation in Peyer’s patches
and thereby induces intestinal IgA responses. Specifically, dietary soy increases the
abundance of particular bacterial species, including Limosilactobacillus reuteri and
Murtbaculum intestinale, in the mouse small intestine. L. reuteri provides a cognate
antigen recognized by the T-cell receptor, whereas M. intestinale induces 1L-1
production by dendritic cells. Thus, these bacterial species function, respectively, as
a natural vaccine and adjuvant, promoting Tfh cell accumulation in Peyer’'s patches
and ultimately enhancing the production of high-affinity IgA. Interestingly, the
IgA clones generated through this mechanism are polyreactive and contribute to
protection against previously unencountered mucosal pathogens.

On the other hand, IgA responses that are essential for mucosal defense can
contribute to diseases such as IgA nephropathy when their regulation is disrupted.
In this presentation, I will discuss our latest findings on the molecular mechanisms
underlying microbiome-driven intestinal IgA responses and their dual roles in host
defense and disease pathogenesis.



