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Mucosal boundaries, which are immunologically tolerogenic, undergo malignant transformation at high rates. We
have identified the expression of neonatal Fc receptor for IgG (FcRn) by dendritic cells as a critical mediator of mucosal
anti-cancer immunosurveillance. This discovery extends our understanding of neonatal Fc receptors, defines a role for
tumor-reactive IgGs, and identifies an avenue for the development of novel anti-cancer therapeutics.

Cancers arise with a disproportion-
ately high frequency in tissues of muco-
sal origin such as the lung, stomach, and
colon.! One important contributor to the
increased risk of neoplasia at these sites
is the immunosuppressive nature of the
mucosal immune system. While this is
required for the tolerance of innocuous
foreign oral and airborne antigens (be
them of microbial or non-microbial ori-
gin), but generates an ideal environment
for neoplastic growth to proceed under
limited control.? Understanding the local
dynamics of antitumor immunosurveil-
lance is thus critical for our ability to pre-
vent and treat mucosal neoplasms.

We have recently demonstrated that
intestinal dendritic cells (DCs) utilize Fc
fragment of IgG, receptor, transporter,
a (FCGRT), best known as neonatal Fc
receptor for IgG (FcRn), to elicit pro-
tective immune responses against the
development of colorectal carcinoma
and its metastatic dissemination to the
lungs.! This tumor immunosurveillance
depends on the presence of tumor-reac-
tive IgGs capable of forming immune
complexes (ICs) with tumor-associated
antigens (TAAs). Upon interaction with
Fcy receptors expressed on the surface

of DCs, these ICs deliver TAAs to a

FcRn-driven processing pathway that
promotes cross-presentation and the acti-
vation of tumor-specific CD8* T cells."?
Such FcRn-mediated priming results in
the robust activation of cytotoxic T cells
and is further enhanced by a signaling
cascade within DCs that culminates in
the secretion of interleukin-12 (IL-12).
Thus, the delivery of TAAs to a FcRn-
dependent processing pathway results in
the emission of both signal 1 (TAA in
complex with MHC molecules) and sig-
nal 3 (an appropriate cytokine cockrail)
to CD8* T cells in the mucosal environ-
ment (Fig. 1).* Importantly, our findings
suggest that FcRn contributes to tumor
immunosurveillance in the very early
phases of the crosstalk between develop-
ing neoplasms and the immune system, in
conditions in which low amounts of TAAs
are available’ The expression of FcRn
by DCs of mesenteric lymph nodes and
the lamina propria of untreated, healthy
mice is critical for the establishment of
homeostatic tumor-protective immune
responses in the large intestine (LI), since
the LI of FcRn deficient mice contains
reduced numbers of CD8* T cells, T ,1-
polarized CD4* T cells and transcripts
¢ Not only do
these studies demonstrate a physiological

coding for T ;1 cytokines.

role for the FcRn in integrating B-cell and
T-cell immunity as it regulates the fate of
internalized IgG-containing ICs but also
show for the first time that FcRn is able
to orchestrate an intracellular signaling
cascade when cross-linked by ICs.
Importantly, the high concentration
of IgGs present at mucosal tissues is a
critical prerequisite for FcRn-mediated
While the exact
IgGs

unknown, it can be speculated that the

immunosurveillance.
specificity of such remains
mucosal IgG repertoire will be reactive
against both commensal microorgan-
isms and self antigens. Although FcRn
deficiency does not alter the composition
of the LI microbiota, a contribution of
the local microflora to FcRn-mediated
immunosurveillance cannot be formally
excluded.” With respect to self antigens,
natural auto-antibodies against widely
expressed molecules such as phosphati-
dylserine are expected to be critical for
the initial delivery of TAAs, alone or as
part of exosomes or apoptotic bodies, to
the FcRn-dependent processing path-
ways.® Subsequently, the release of addi-
tional TAAs from rapidly dying cancer
cells might increase the amount of local
IgG-containing ICs and thus strengthen
the magnitude of this response.’
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Figure 1. FcRn-mediated antitumor immunosurveillance relies on the cross-priming of CD8* T cells in the presence of DC-derived IL-12. Normal intes-
tinal epithelial cells (IEC) undergo neoplastic transformation in response to a variety of cues (1,2). The death of neoplastic cells results in the release of
tumor-associated antigens (TAAs), either alone (during necrosis) or as part of apoptotic bodies (during apoptosis) (3). Cross-reactive natural IgGs form
immune complexes (ICs) with TAAs or tumor-derived apoptotic bodies (4). These ICs are taken up by tumor-infiltrating dendritic cells (DCs), bind to the
neonatal Fc receptor for IgG (FcRn) and are routed to an antigen-processing pathway that culminates in the presentation of tumor-derived epitopes
onto MHC class | molecules at the cell surface (5). The interaction of naive CD8* T cells with the TAA/MHCI molecules results in the activation of tumor-
targeting cytotoxic T cells (6a). The cross-linking of FcRn by ICs also leads to the secretion of interleukin-12 (IL-12) by DCs, which promotes the complete
activation of CD8* T cells (6b). IL-12 also stimulates local plasma cells to secrete additional tumor-reactive IgGs (7). The killing of cancer cells by cytotoxic
CD8* T lymphocytes increases the release of TAAs, thereby creating a positive feedback loop enabling potent FcRn-mediated antitumor immunity (8).

Our findings shed new light on the
FcRn for the development of novel thera-
piesto targetestablished tumors.»* Indeed,
targeting the FcRn-dependent antigen
processing pathway of DCs, which can
override the tolerogenic mucosal milieu,
is a promising strategy for circumvent-
ing the robust state of immunosuppres-
sion that is orchestrated by malignant
cells in the tumor microenvironment.’
Exploiting the FcRn biology using IgGs
of known specificity is extremely feasible,
given that at least one known mutation in
the Fc enhances FcRn-dependent antigen
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