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The mucosal surfaces of gastrointestinal tracts are exposed to ingested antigens and commensal
microbes. The dome-shaped follicle-associated epithelium (FAE), specializing in luminal antigen
uptake for immunosurveillance, is characterized by the presence of microfold (M) cells. Antigen
transcytosis across the intestinal epithelium via M cells is well documented to initiate mucosal
immune responses. Glycoprotein 2 (GP2), expressed on the apical surface of M cells, serves as an
uptake receptor for a subset of commensal and pathogenic bacteria1. GP2-deficient mice
demonstrate attenuated T cell responses against orally infected Salmonella enterica serovar
Typhimurium (S. Typhimurium), resulting in diminished production of antigen-specific secretory IgA
(SlIgA). Furthermore, mice lacking M cells exhibit profound delays in mucosal immune system
maturation, characterized by active germinal center (GC) reactions and IgA plasma cell
development, as well as a reduction in antigen-specific T cell activation in Peyer's patches. M cells
are therefore considered to be beneficial for the onset of mucosal immune responses. Additionally,
antigen transport by M cells may provide vulnerable gateways in the robust epithelial barrier.
Indeed, several pathogenic bacteria, toxins, and a scrapie prion protein exploit M cells as entry
portals to bypass the epithelial barrier and establish systemic infection. These prior observations
indicate that rigorous control of M-cell number and transcytosis within the intestinal epithelium is
critical for the maintenance of mucosal immunity.

In this study, we sought to find low molecular weight chemicals that regulate M cell differentiation
and transcytosis. As a result, we discovered a chemical substance that efficiently inhibits M cell
differentiation by using an in vitro M cell culture model. Therefore, our research approach may help
find even lower molecular weight chemicals to control mucosal immunity.
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The mucosal surfaces of gastrointestinal tracts are exposed to ingested antigens and commensal microbes. The dome—shaped
follicle—associated epithelium (FAE), specializing in luminal antigen uptake for immunosurveillance, is characterized by the presence of
microfold (M) cells. Antigen transcytosis across the intestinal epithelium via M cells is well documented to initiate mucosal immune
responses. Glycoprotein 2 (GP2), expressed on the apical surface of M cells, serves as an uptake receptor for a subset of commensal
and pathogenic bacterial. GP2—-deficient mice demonstrate attenuated T cell responses against orally infected Salmonella enterica
serovar Typhimurium (S. Typhimurium), resulting in diminished production of antigen—specific secretory IgA (SIgA). Furthermore, mice
lacking M cells exhibit profound delays in mucosal immune system maturation, characterized by active germinal center (GC) reactions
and IgA plasma cell development, as well as a reduction in antigen—specific T cell activation in Peyer’ s patches. M cells are therefore
considered to be beneficial for the onset of mucosal immune responses. Additionally, antigen transport by M cells may provide
vulnerable gateways in the robust epithelial barrier. Indeed, several pathogenic bacteria, toxins, and a scrapie prion protein exploit M
cells as entry portals to bypass the epithelial barrier and establish systemic infection. These prior observations indicate that rigorous
control of M—cell number and transcytosis within the intestinal epithelium is critical for the maintenance of mucosal immunity.

In this study, we sought to find low molecular weight chemicals that regulate M cell differentiation and transcytosis. As a result, we
discovered a chemical substance that efficiently inhibits M cell differentiation by using an in vitro M cell culture model. Therefore, our
research approach may help find even lower molecular weight chemicals to control mucosal immunity.
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