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CD4+ T cells constitute the majority of infiltrating cells in salivary glands and lachrymal glands of pa-
tients with Sjégren’s syndrome (SS). The pathophysiology of SS involves T cell recognition of antigens
through the T cell antigen receptor, which triggers cytokine production and chronic inflammation. The
M3 muscarinic acetylcholine receptor (M3R) molecule is expressed in exocrine glands, such as salivary

KeywordSJ o glands and lachrymal glands, and plays an important role in exocrine secretion. Previous studies indi-
;‘J!‘;;M“ antibodies cated the presence of M3R reactive T cells in peripheral blood of 40% of patients with SS and autoanti-

bodies against M3R in sera of 9—100% of the same patients. Thus, M3R is considered a candidate receptor
for autoantigen recognition by T and B cells. The relationship between B cell epitopes and the function of
anti-M3R antibodies has been reported, suggesting the pathogenic role of anti-M3R antibodies in
xerostomia commonly seen in SS patients. We generated new experimental mouse model, M3R-induced
sialadenitis (MIS), using Rag1~/~ mice inoculated with splenocytes from M3R~/~ mice immunized with
M3R synthetic peptides. Mice with MIS developed severe SS-like sialadenitis. Cell transfer experiments
using M3R~/~xIFNy~/~ mice and M3R™/"xIL-17~/~ mice showed that IFNy and IL-17 are key cytokines in
the pathogenesis of sialadenitis. These findings indicate the crucial roles of M3R-reactive Th1 and Th17
cells in autoimmune sialadenitis, and suggest that these cells, in addition to anti-M3R antibodies, are
potential targets in new treatments for SS.

M3R induced sialadenitis
M3R reactive T cells
Sjogren’s syndrome

© 2013 Elsevier Ltd. All rights reserved.

autoantigen (Fig. 1). To date, five subtypes of muscarinic acetyl-
choline receptors (M1R-M5R) have been identified, and M3R is

1. Introduction

Sjogren’s syndrome (SS) is an autoimmune disease character-
ized by lymphocytic infiltration in the lachrymal and salivary
glands, leading to dry eyes and mouth. Similar infiltration is also
found in the kidneys, lungs, thyroid, and liver. Immunohisto-
chemical studies have shown that most infiltrating lymphocytes in
the labial salivary/lachrymal glands and kidneys are CD4+ T cell
receptor (TCR)aB T cells. The antigen specificity of T cells is gov-
erned by the expression of T cell receptor (TCR) on T cells. The usage
of TCR o and TCR B genes of T cells in some organs have been
examined by immunological and molecular biological methods.
Autoantigens recognized by T cells infiltrating the salivary glands
have been analyzed and several candidate autoantigens have been
clarified.

In this review, we focus on M3 muscarinic acetylcholine re-
ceptor (M3R) in patients with SS as a salivary glands-specific
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expressed in exocrine glands and plays crucial roles in exocrine
secretion. Acetylcholine binds to and activates M3R on salivary
gland cells, causing a rise in intracellular Ca®* concentration via
inositol 1, 4, 5-triphosphate (IP3) and IP3 receptors. Consequently,
the rise in intracellular Ca?* concentration activates apical mem-
brane CI~ channels and induces salivary secretion |{1]. Activation of
M3R also induces trafficking of aquaporin 5 (AQP5) to the apical
membrane from the cytoplasm, which causes rapid transport of
water across the cell membrane [2]. M3R has four extracellular
domains; the N-terminal region, the first, second, and third extra-
cellular loops. Among these domains, the second extracellular loop
is critical for receptor activation by agonists [3]. We review B cell
epitopes and T cell epitopes on M3R molecule and their functions of
anti-M3R antibodies (Abs) and M3R reactive T cells. Furthermore,
we describe in this review mice with experimentally-induced SS.
These mice were generated to determine the pathogenic role of
M3R reactive T cells in autoimmune sialoadenitis. Using this model,
we discuss the role of M3R reactive T cells (Th1 and Th17 cells) in
the pathogenesis of SS.



