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The interleukin (IL)-1 family of cytokines includes 11 members: IL-1a, IL-1p, IL-1Ra, IL-18,

IL-33, IL-36a, IL-36p, IL-36y, IL-36Ra, IL-37, and IL-38 that share a similar gene structure,

C-terminal amino acid homology and a conserved tertiary protein conformation. The receptors

for these cytokines possess intracellular domains homologous to those of Toll-like receptors

(TLRs) and share common signaling with TLRs, thereby placing these cytokines at the apex of

immune responses against a variety of exogenous and endogenous danger signals. Thus, IL-1

cytokines play important roles in host defense against pathogens, but dysregulation of their

activity also contributes to the development of inflammatory diseases. The multifaceted

functions of these molecules are well reflected by the variety of topics covered in the articles

collected in this Special Issue.

IL-1 family cytokines are widely expressed in epithelial surfaces, where they contribute to the

maintenance of barrier integrity and to host defense. Matarozzo et al, provide an in-depth

discussion of the roles of IL-1 cytokines in lung, gut and skin barriers at homeostasis, and in

inflammatory conditions [1]. Teufel et al. further address the role of IL-1 family members in the

induction and regulation of innate immune memory [2], while Frisch reviews the role of IL-1a in

cell senescence, as well as in anti-viral responses [3]. Anti-viral immunity is also the focus of the

contribution by Declercq et al., who discuss the role of inflammasomes and IL-1 family



cytokines in the immunopathogenesis of COVID-19 [4].

Members of the IL-1 family have a remarkable biology, including their release via

unconventional secretion routes and their dependency on post-translational modifications for

optimal extracellular bioactivity. Proteolytic activation of IL-1 family cytokines has emerged as

an important regulatory mechanism involved in danger sensing, as highlighted by Martin et al.,

who revisit the role of IL-1 family members as sentinels for aberrant protease activity [5]. In a

complementary contribution, Cayrol and Girard provide an in-depth discussion of the biology

and regulation of IL-33, and of its role in airway inflammation [6].

Excessive activity of pro-inflammatory IL-1 family members is associated with

immunopathology, in particular in the context of chronic inflammatory and autoimmune diseases.

Hals et al. report that, in adults with latent autoimmune diabetes, high autoimmune activity was

associated with a decrease of IL-1Ra and IL-1p levels in the circulation over time, suggesting

that these cytokines could represent markers of beta cell directed autoimmunity [7]. Harel et al.

discuss the role of excessive IL-18 activity in relation to autoinflammatory diseases, such as

adult-onset Still’s disease and macrophage activation syndrome [8], and Sachen et al. review the

link between dysregulated IL-36 pathway activation and inflammatory skin diseases [9]. Finally,

Diaz-Barreiro et al. summarize our current understanding of the roles of IL-38 in inflammation

and in cancer [10].



Depending on the context, IL-1 family cytokines can exert both pro- or anti-tumorigenic effects.

In their contribution, Pretre et al. review evidence for tumor promoting effects of IL-1 and

discuss the clinical utility of IL-1f inhibition in cancer patients [11], while Yeoh et al.

extensively discuss the multifaceted role of IL-33 in different types of cancers, in relation to its

biology and regulation [12].

Altogether, the articles included in this Special Issue provide a flavor of current topics in

research on IL-1 family cytokines. They illustrate some key functions of these molecules, both

beneficial and detrimental to the host, emphasize the importance of a carefully orchestrated

regulation of their activity, and highlight the complexity of their biology, which remains to be

fully elucidated.
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