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ILC2 and basophils team-up to orchestrate IL-33-induced atopic dermatitis

Atopic dermatitis (AD) is an important clinical disease with different, often severe manifestations.

and genetic predisposing factors are also relevant [START_REF] Weidinger | Atopic dermatitis[END_REF]. Mechanistic insights may be obtained from mouse models [START_REF] Nakajima | Insights into atopic dermatitis gained from genetically defined mouse models[END_REF]. Experimentally, AD can be induced by topical application of proteins, chemicals, inflammatory cytokines, histamine and other mediators that distort the epithelial immune microenvironment [START_REF] Dainichi | The epithelial immune microenvironment (EIME) in atopic dermatitis and psoriasis[END_REF]. IL-33 is pleiotropic cytokine playing a pivotal role in allergic disorders, including AD [START_REF] Liew | Interleukin-33 in health and disease[END_REF]. Intradermal injection of IL-33 in the skin caused psoriasis-like neutrophilic inflammation with mast cell activation in mice [START_REF] Hueber | IL-33 induces skin inflammation with mast cell and neutrophil activation[END_REF]. Topical application of calcipotriol (a vitamin D3 analogue) induces TSLP expression [START_REF] Li | Topical vitamin D3 and lowcalcemic analogs induce thymic stromal lymphopoietin in mouse keratinocytes and trigger an atopic dermatitis[END_REF] and causes IL-33-dependent AD-like inflammation involving dendritic cell activation with a distinct type 2 immune response [START_REF] Li | Experimental atopic dermatitis depends on IL-33R signaling via MyD88 in dendritic cells[END_REF].

Imai et al. established a transgenic mouse expressing IL-33 in keratinocytes driven by the keratin-14 promoter (IL33tg) that is characterized by epidermal hyperkeratosis as well as eosinophil and innate lymphoid cell type 2 (ILC2) infiltration [START_REF] Imai | Skin-specific expression of IL-33 activates group 2 innate lymphoid cells and elicits atopic dermatitis-like inflammation in mice[END_REF]. In this issue of JID, Imai et al provide new insights into the pathophysiology of AD-like inflammation using the this model [START_REF] Imai | Skin-specific expression of IL-33 activates group 2 innate lymphoid cells and elicits atopic dermatitis-like inflammation in mice[END_REF], and asked how ILC2s and basophils contribute to the IL-33-induced AD-like inflammation [START_REF] Imai | IL-33-induced atopic dermatitis-like inflammation in mice is mediated by group 2 innate lymphoid cells in concert with basophils[END_REF]. Skin inflammation developed in B cell-and T cell-deficient Rag2KO IL33tg mice suggesting that adaptive immune cells are dispensable. In contrast, ILC2s depletion accomplished via bone marrow transplantation from IL33tg to ILC2-lacking, RORα-deficient mice, suppressed the development of AD-like inflammation. The authors then explored the role of the basophils in IL-33tg skin inflammation. Specific depletion of basophils with the anti-FcεRIα antibody MAR1 [START_REF] Sokol | A mechanism for the initiation of allergeninduced T helper type 2 responses[END_REF] or conditional diphtheria toxin-induced basophil depletion using Bas-TRECK mice [START_REF] Sawaguchi | Role of mast cells and basophils in IgE responses and in allergic airway hyperresponsiveness[END_REF] crossed with the IL33tg mice, reduced AD-like inflammation. These results provide strong support for a critical role of basophils in this model, consistent with a previous report [START_REF] Nakashima | Recent advancement in the mechanism of basophil activation[END_REF]. Moreover, the authors demonstrated that depletion of basophils in IL33tg skin reduces the accumulation of ILC2 and ILC2-derived cytokines and chemokines, including IL-5, IL-13, and CCL5. Therefore, the data suggest that keratinocyte-driven, IL-33-imediated AD-like inflammation may be initially and solely dependent on an innate immune response mediated by ILC2s acting in concert with basophils.

The study is of interest because it shows that continuous expression of IL-33 in keratinocytes is sufficient to cause AD-like inflammation in mice, and that this occurrence is largely independent of adaptive immune cells and is mediated by basophils and ILC2s. ILC2s have emerged as important participants in early allergic responses in skin that pave the way for Th2 responses. However, the observation that basophils are required for the ILC2 differentiation is novel and thus may open new therapeutic considerations.

There are limitations of this model, since the mechanisms explored involves IL-33 production that is restricted to keratinocytes. AD in patients clearly depends on other inflammatory factors and cell types. In addition, RORα-dependent ILC2-depletion may affect cytokine production from group 3 innate lymphoid cells and T helper type 17 cells [START_REF] Lo | The orphan nuclear receptor ROR alpha and group 3 innate lymphoid cells drive fibrosis in a mouse model of Crohn's disease[END_REF]. The roles of basophils and ILC2s should be additionally investigated in other experimental models of AD and in patients.

Clinical Highlights

• IL-33 driven AD is independent of adaptive immunity.

• Keratinocytes derived IL-33 activates basophils, which induce ILC2s.

• Basophil depletion in this context is of potential therapeutic interest. 
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