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Requirement of gut mucosal pDCs for establishing oral tolerance to prevent 
undesirable allergic reactions. 

Background: Exposure to dietary constituents through the
mucosal surface of the gastrointestinal tract generates oral
tolerance that prevents deleterious T cell–mediated immunity.
Although oral tolerance is an active process that involves
emergence of CD41 forkhead box p3 (Foxp3)1 regulatory T
(Treg) cells in gut-associated lymphoid tissues (GALTs) for
suppression of effector T (Teff) cells, how antigen-presenting
cells initiate this process remains unclear.

Objective: We sought to determine the role of plasmacytoid
dendritic cells (pDCs), which are known as unconventional
antigen-presenting cells, in establishment of oral tolerance.
Methods: GALT-associated pDCs in wild-type mice were
examined for their ability to induce differentiation of CD41 Teff
cells and CD41Foxp31 Treg cells in vitro. Wild-type and pDC-
ablated mice were fed oral antigen to compare their intestinal
generation of CD41Foxp31 Treg cells and induction of oral
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tolerance to protect against Teff cell–mediated allergic
inflammation.
Results: GALT-associated pDCs preferentially generate
CD41Foxp31 Treg cells rather than CD41 Teff cells, and such
generation requires an autocrine loop of TGF-b for its robust
production. A deficiency of pDCs abrogates antigen-specific de
novo generation of CD41Foxp31 Treg cells occurring in GALT
after antigenic feeding. Furthermore, the absence of pDCs
impairs development of oral tolerance, which ameliorates the
progression of delayed-type hypersensitivity and systemic
anaphylaxis, as well as allergic asthma, accompanied by an
enhanced antigen-specific CD41 Teff cell response and antibody
production.
Conclusion: pDCs are required for establishing oral tolerance to
prevent undesirable allergic responses, and they might serve a
key role in maintaining gastrointestinal immune homeostasis. (J
Allergy Clin Immunol 2018;nnn:nnn-nnn.)
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Dendritic cells (DCs) are considered unrivaled essential
antigen-presenting cells (APCs) that play critical roles in
orchestrating the immune system, linking innate information to
tailored adaptive responses.1-3 DCs serve as sentinels, recog-
nizing the presence of invading pathogens through various pattern
recognition receptors to secrete multiple cytokines for induction
of inflammatory responses, and they subsequently initiate pri-
mary T-cell responses on activation.1-3 DCs comprise heteroge-
neous subsets that are functionally classified into classical or
conventional dendritic cells (cDCs) and plasmacytoid dendritic
cells (pDCs).1-3 Even at steady state, cDCs have outstanding ca-
pacity to prime naive T cells to generate various types of effector
T (Teff) cells because of the prominent expression of MHC class
II and costimulatory molecules.4-6 On the other hand, pDCs
constitute a distinct group of APCs specialized in endosomal
Toll-like receptor (TLR) 7/9–mediated recognition of viral and
self nucleic acids and respond with the massive secretion of
type I interferon.7,8 Therefore pDCs have been not only been
considered important mediators of antiviral responses7,8 but
also contributors as primary inflammatory cells to the induction
of pathogenesis in patients with psoriasis and systemic lupus
erythematosus.9-12

Conversely, DCs might also be important for maintenance of
immune homeostasis by promoting immune tolerance.13,14 It has
been proposed that DCs not only participate in thymic clonal dele-
tion of self-reactive T cells, which is known as central tolerance,
but also induce peripheral tolerance mediated through clonal
deletion and anergy of antigen-specific T cells and active immune
suppression by CD41 forkhead box p3 (Foxp3)1 regulatory T
(Treg) cells, which encompass self-reactive thymus-derived natu-
rally occurring Treg cells and inducible regulatory T (iTreg) cells
generated from antigen-specific naive CD41Foxp32T cells in the
periphery.13,14

The gastrointestinal immune system is the largest and most
complex part of the immune system, in which the gastrointestinal
tract is exposed constantly to an enormous variety of foreign
materials that might be either harmful or beneficial to the
organism.15,16 Consequently, the gastrointestinal immune system
has to balance protective immune responses to potentially

pathogenic microorganisms with immunologic nonresponsive-
ness to commensal flora and dietary constituents to maintain
mucosal immune homeostasis in this environment, a phenomenon
known as oral tolerance.15,16 Oral tolerance is a physiologic pro-
cess that prevents development of local and systemic deleterious
T cell–mediated inflammatory responses to commensals and die-
tary proteins.15,16 However, disruption of this process is believed
to contribute to mucosal inflammation, leading to the occurrence
of enteropathy, such as inflammatory bowel diseases and food al-
lergies, as reflected by susceptibility genes and environmental
factors.17-19 Accumulating evidence supports a pivotal role for
CD41Foxp31 iTreg cells emerging from gut-associated
lymphoid tissue (GALT) in enforcing oral tolerance, which re-
quires antigen presentation by CD1031 cDCs in the lamina prop-
ria (LP) of the small and large intestines and migration to the
mesenteric lymph nodes (MLNs) after sampling antigen; these
are privileged sites in triggering oral tolerance.20-23 These
mucosal CD1031 cDCs imprint characteristic features to favor
generation of CD41Foxp31 iTreg cells relative to other cDC sub-
sets in lymphoid and peripheral tissues under homeostatic condi-
tions, including the preferential production of retinoic acid (RA),
TGF-b, and indoleamine 2,3-dioxygenase (IDO), as well as
prominent expression of the B7 family of costimulatory mole-
cules (B7-H1 and B7-DC).20-23 On the other hand, pDCs have
reportedly conferred peripheral tolerance to certain types of im-
munopathogenesis through suppression of pathogenic T-cell re-
sponses through mechanisms involving expansion of
CD41Foxp31 Treg cells,24,25 whereas the function of pDCs for
de novo generation of CD41Foxp31 iTreg cells has not been clar-
ified. Furthermore, despite data linking pDCs and CD41Foxp31

Treg cells to oral tolerance,26,27 the role of these cell types in the
development of oral tolerance remains associative. Herewe report
that gastrointestinal pDC–mediated tolerogenesis through de
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