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Abstract
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Inflammatory bowel disease (IBD) is a chronic, refractory gastrointestinal inflammatory disease of
unknown cause. Despite improved outcomes with the development of molecularly targeted
therapies, there is still no curative therapy, and there is an urgent need to elucidate the
mechanisms of intestinal mucosal immune regulation and develop curative therapies. In recent
years, research groups including ours have demonstrated the importance of neurotransmitter-
mediated immune cell regulatory mechanisms. Furthermore, the existence of ectopic
neurotransmitter-producing cells is becoming clear. In this study, intestinal ChAT+ cells will be
analysed using a mouse model of intestinal inflammation using a single-cell gene expression assay
(scRNA-seq) to identify acetylcholine (ACh)-producing immune cells that emerge with intestinal
inflammation, to elucidate their regulatory mechanisms and to explore new therapeutic targets for
inflammatory bowel disease.
First, CD45+ChAT (tdTomato) positive and negative fractions (ChAT pos/ChAT neg cells) were
isolated and the ChAT pos/neg cells were used for scRNA-seq analysis by using the Chromium
system (10x Genomics). Sequence followed by data analysis using the Seurat package revealed
that ChAT pos cells in the intestinal tract were comprised by lymphocytes, not myeloid cells, such
as type 2 innate lymphocyte (ILC2). Next, in order to analyse the function of ILC2 in the intestinal
inflammatory state, ILC2 was isolated from the intestinal inflammatory group and the control group,
and comprehensive gene expression analysis showed that ILC2 in the intestinal inflammatory
group accumulated a group of genes (ISGs) induced by type 1 interferon (T1IFN). Neutralization of
T1IFN signaling during DSS-induced colitis deteriorated colitis, suggesting that ILC2 has a
protective role on keeping gut homeostasis through T1IFN signaling.
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Elucidation of ChAT—positive immune cell-mediated neuroimmune interactions in the gastrointestinal tract and development of novel
IBD therapies.
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Inflammatory bowel disease (IBD) is a chronic, refractory gastrointestinal inflammatory disease of unknown cause. Despite improved
outcomes with the development of molecularly targeted therapies, there is still no curative therapy, and there is an urgent need to
elucidate the mechanisms of intestinal mucosal immune regulation and develop curative therapies. In recent years, research groups
including ours have demonstrated the importance of neurotransmitter—mediated immune cell regulatory mechanisms. Furthermore, the
existence of ectopic neurotransmitter—producing cells is becoming clear. In this study, intestinal ChAT+ cells will be analysed using a
mouse model of intestinal inflammation using a single—cell gene expression assay (scRNA-seq) to identify acetylcholine (ACh)-
producing immune cells that emerge with intestinal inflammation, to elucidate their regulatory mechanisms and to explore new
therapeutic targets for inflammatory bowel disease.

First, CD45+ChAT (tdTomato) positive and negative fractions (ChAT pos/ChAT neg cells) were isolated and the ChAT pos/neg
cells were used for scRNA—-seq analysis by using the Chromium system (10x Genomics). Sequence followed by data analysis using the
Seurat package revealed that ChAT pos cells in the intestinal tract were comprised by lymphocytes, not myeloid cells, such as type 2
innate lymphocyte (ILC2). Next, in order to analyse the function of ILC2 in the intestinal inflammatory state, ILC2 was isolated from
the intestinal inflammatory group and the control group, and comprehensive gene expression analysis showed that ILC2 in the
intestinal inflammatory group accumulated a group of genes (ISGs) induced by type 1 interferon (T1IFN). Neutralization of T1IFN
signaling during DSS—induced colitis deteriorated colitis, suggesting that ILC2 has a protective role on keeping gut homeostasis
through T1IFN signaling.

3. AHIFERREICE Y D RE

FREEL R WA, BREA, AT
(FE - BEE) (FEL - B (CEERITHT « RETR) (BFERITHEHA - #HEFH)
Irie E, Ishihara R, Mizushima |Enrichment of type [ interferon |Front Immunol. 2022 Oct 4;13:982827. doi:
I, Hatai S, Hagihara Y, Takada |signaling in colonic group 2 innate 10.3389/fimmu.2022.982827.

Y, Tsunoda J, Iwata K, |lymphoid cells in experimental
Matsubara Y, Yoshimatsu Y, |colitis.

Kiyohara H, Taniki N, Sujino
T, Takabayashi K, Hosoe N,
Ogata H, Teratani T,
Nakamoto N, Mikami Y, Kanai
T.




