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Chronic inflammatory diseases are a public heaitfblem worldwide and include infectious
diseases, allergies, metabolic diseases, cardiokasdiseases, and autoimmune disorders.
Inflammation is a normal immune response for pitwacagainst environmental agents and
tissue damage. Activation of immune responses @tieet presence of allergens, microbes, or
damaged cells leads to the attraction of immuntks ¢elthe affected area and triggers the
release of cytokines and the formation of complaxmune networks. The mechanisms of
immune tolerance underlying allergic diseases lepean investigated and have been found to
be tightly regulated. The functions of regulatorycdlls and regulatory B cells are widely
accepted as an important mechanism of immune reguildailure to eliminate the causative
agents or to suppress inflammation can lead tonitity of diseases, and this is true not only
for atopic diseases but also for autoimmune disgassulting in tissue dysfunction. In
addition, dysregulation of tissue repair promotesdevelopment of pathological fibrosis and
ultimately leads to organ failure and dehffherefore, resolution of inflammation is necessary
for the recovery phase of tissue damage that daés to the clearance of dying cells as well
as activated inflammatory cells. Better understagdof the control of inappropriate
inflammatory responses will help the identificatiminpotential therapeutic targets.

Autophagy is a conserved, self-degradapvecess in the lysosome that serves a
fundamental role in maintaining cellular homeostatinder starvation conditions, wherein
there is a shortage of nutrient supply, recyclihgadlular components is essential for protein
synthesis and obtaining an energy source. In adidutophagy plays a role in the elimination
of harmful or excessive proteihdhe study of autophagy has provided us with grdaances
over the past decade through the understandingllafar and organellar metabolism. We now
know that autophagy, controlled by autophagy-reléd G) genes, plays a significant role not
only in cellular homeostasis but also in humana#liss, including neurodegeneration, cancer,

and immune diseases. In contrast to canonical hagyp the pathways involved in
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non-canonical autophagy have been recently chaizatieand require only some of the core
ATG proteins that result in the formation of fumctal autophagosomés.LC3-associated
phagocytosis (LAP), a type of non-canonical autgyhais a critical regulator of
immunotolerance and suggests a link between tleasiee of dying cells and inflammation.
In this issue of JACI, Sil and colleagues explotesther LAP, which requires the activity of
Rubicon (RUBCN), is distinct from the canonical tpmay and mediates the
immunosuppressive effect of dying cells by dematistg UVB-induced immunosuppression
in a murine model of contact hypersensitivity (CHShey generated Rubémnice as a model
of LAP-deficiency and explored the molecular andlut@ mechanisms that regulate the
immunosuppressive response to dying cells. Theyddbat RUBCN is an important mediator
of UVB-induced immune tolerance of CHS. In additiemtreated Rubéh mice exhibited
decreased expression of inflammatory genes in #salbevel compared to control mice,
indicating that RUBCN is a negative regulator ofoginagy.

Ultraviolet (UV) radiation is an environmtahfactor that affects human health and plays
a pathological role in allergy and autoimmunity. Exfposure can induce immunosuppression
leading to skin cancer. UV radiation also influendee immunomodulation of CHS by
affecting the skin immune system, which comprisam@ex immune cells, physical barriers,
and various factors. Therefore, the mechanism iyidgr UV-induced immunotolerance
machinery was attributed to Rubicon, a non-candéracdéophagy-associated protein, is a
fundamental connection between homeostasis aramnilation. The investigators found that
Rubcri” mice exhibited impaired UV-induced immunotolerait€HS compared to Rubth
mice?

For the induction of CHS, antigen preseotand recognition in both skin and draining
lymph nodes are necessary for adequate immune nespoDendritic cells (DCs) prime

antigen-specific effector T cells, including cytitmCD8’ T cells and Th1 cells, and activate T
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cells to produce cytokines or chemokines. Dermas IDCs) are classified into at least two
subsets, including CD108DCs (conventional DC1) and CDIIDCs (conventional DC2).
Importantly, dermal DC2s and IFNproducing CD8T cellsabundantly infiltrated target sites
in Rubc™ mice model of CHS pretreated with UV. Additionalthere was a significant
increase in the migration of Rubémlermal DC2s with higher antigen presenting capaoit
the draining lymph nodésHowever, pre-exposure to UV did not increase tiegntage of
DC1s in Rubch mice. In this context, enhanced activity of autagh brought about by
Rubicon deficiency in DC2s might contribute to immewcell activation and proliferation and
antigen presentation. Impressively, these data saggported by observations made on
conditionalCd11c-Cre" Rubcn""** mice to clearly define how DC2-specific non-camahi
autophagy is involved in the suppression of skilammation. Since DC2s are required for the
generation of Th2 immune responses and can indbéeaihd Tcl responses in CHS in the
absence of DC1 and Langerhans cells, there mayhee factors that regulate Thl and Tcl
cells, and dDCs play redundant roles in cutanemustine responsés.

In their original article, Sil et al. expéowhether their findings from animal models are
similar to those from healthy human subjects. Tfoaynd that RUBCN was preferentially
expressed in the human dDCs and LCs. In anothariement using a murine model of CHS,
an adoptive transfer of DCs from the UV-irradiateide into naive recipients reduced the CHS
responsé. In humans, a lack of sufficient UV exposure maytdbute to an increased
incidence of atopic diseastsiowever, UV irradiation can also have detrimercts on
human health with increased risks of skin cancersluding malignant melanoma and
non-melanoma skin cance€ollectively, despite both the beneficial and hialnbiological
implications on human skin, as well as the fact tiwd all results obtained from murine models
can be translated to complex human diseasedikielg that dDCs in non-canonical autophagy

play a role in CHS. A recent study showed that B #&luces dDCs to produce Il3lthereby
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contributing to CHS? The non-canonical function of autophagy, as wethe ability of dDCs
for immune activation and T cell differentiationupport the idea that changes in the
autophagy-related protein RUBCN can influence skiathologies that depend on
non-canonical autophagic pathways.

As summarized above, the rapidly develogielgl of non-canonical autophagy is now
being recognized, with interest growing toward inmauolerance. Understanding the role of
non-canonical autophagy and the proteins involvedthis process may reveal crucial
information about the potential use of non-candracgophagy as a therapeutic target, as well

as about disease pathology.
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Figurelegends

FIG 1. Rubicon is involved in UVB-irradiated cutaneous immune tolerance. Rubicon
mediates LC3-associated phagocytosis (LAP), andid@ob deficiency increases the
infiltration of CD8" T cells and dermal dendritic cells (dDC2), whicvé antigen-presenting

capabilities.
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