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Gut environment—induced intraepithelial autereactive CD4’ T cells suppress central nervous

system autoimmunity via LAG-3
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[Purpose] Multiple sclerosis {MS) is an avtoimmune disease that targets the myelin of the central nervous
system (CNS). The increasing incidence of M5 in Japan let us to question which components of the immune system
are altered by environmental Tactors. Gut mucosa is by far the largest immune organ that interacts with the
external environment. Since T cells are pivoial in controlling CNS inflammation, we investigated the existence

of myelin reactive T cells that might be induced in the gut and their influence on CNS autoimmune inflammation

(Methods] Gut-T cells from MOG {35-55) specific T cell receptor transgenic (2D2) mice were analvzed by flow
eytometer. Sorted gut~T cells were adoptively transferred to experimentat autoimmune encephalomyelitis (EAE),
a mouse model of MS, which were induced by immunization with MOG (35-55), CFA and pertussis toxin. Blocking
antibodies were used for functional analyses. Gut microbiota was modulated by oral antibiotic treatment. Diets
including altered levels of I3C, an aryl hydrocarbon receptor ligand (AHRL) included in cruciferous vegetables,

were fed to mice.

[Results] Here we show that the gut epithelium of 2D2 mice contains environmental stimuli-induced
intraepithelial lymphocytes (IELs) that inhibit experimental autoimmune encephalemyelitis on transfer. These
cells express surface markers phenotypical of ‘induced’ IELs, have a T,17-1like profile and infiltrate the
CNS. They constitutively express Ctla4 and Tgfbl and markedly upregulate Lag3d expression in the CNS, thereby
inhibiting the inflammation. We also democnstrate the suppressive capability of CD4%+ IELs with alternative
antigen specificities, their proliferation in response to gut—derived antigens and contributicen of the

microbiota and dietary AHRL to their induction.

[Conclusions] Gut environment can favor the generation of autoreactive CD4+ T cells that have unique regulatory
functions. Dysbiosis or insufficient AHRL due to inappropriate dietary habits may reduce the induction of

such regulatory cells, thus promoting the development of MS.
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