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Abstract 

Interleukin-17A (IL-17A) is a proinflammatory cytokine that plays a pivotal role in immune responses 
and tissue homeostasis. Its expression is strictly regulated by transcription factors including RORγt, 
and it is mainly produced by Th17 cells, γδ T cells, and innate lymphoid cells. IL-17A signals through 
a heterodimeric receptor complex consisting of IL-17RA and IL-17RC, activating NF-κB, MAPK, and 
C/EBP pathways via the adaptor protein Act1. IL-17 signaling is counterbalanced by negative 
regulators including A20 and Regnase-1. Beyond its classical roles in antimicrobial defense and 
autoimmune inflammation, recent studies have highlighted its functions in the central nervous 
system, with associations to multiple sclerosis, autism spectrum disorder, and Alzheimer’s disease. 
The development of IL-17A inhibitors, including the dual IL-17A/F antagonist bimekizumab, has 
advanced markedly, with demonstrated efficacy in immune-mediated diseases such as psoriasis and 
psoriatic arthritis. This review provides a comprehensive overview of current knowledge of IL-17A, 
from its molecular characteristics to clinical applications. 

Keywords: cytokine receptors; IL-17A signaling; psychiatric disorders; Th17 cells; transcriptional 
regulation 
 

1. Introduction 

Interleukin-17A (IL-17A) has been recognized as an inflammatory cytokine that plays a central 
role in immune responses and the maintenance of tissue homeostasis since its first identification by 
Rouvier et al. in 1995 [1]. IL-17A is a representative member of the IL-17 family of cytokines (IL-17A–
F) and has a wide range of physiological functions, from host defense to tissue repair. In particular, 
it plays an essential role in defense against bacterial and fungal infections. Conversely, its excessive 
activation contributes critically to the pathogenesis of immune-mediated diseases such as psoriasis 
and rheumatoid arthritis [2,3]. 

In recent years, interest in IL-17A has expanded beyond the immune system to the central 
nervous system [30,56,57]. IL-17A has been linked to neurological and psychiatric disorders such as 
multiple sclerosis, autism spectrum disorder, and schizophrenia, and its potential as a novel 
therapeutic target is under active investigation. The development of IL-17A-targeted therapeutic 
agents has progressed steadily, and anti-IL-17A antibodies are already approved for clinical use, with 
demonstrated efficacy in several immune-mediated diseases [4,5]. 
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This review provides a comprehensive overview of IL-17A, covering its molecular structure, 
intracellular signaling pathways, physiological functions, and disease associations, with an emphasis 
on recent findings. Particular attention is given to areas of rapid progress, including transcriptional 
control mechanisms, cell type–specific receptor expression, post-transcriptional regulation of 
signaling, and functions in the central nervous system. Together, these advances are expected to 
inform the development of novel therapeutic strategies targeting IL-17A. 

2. Interleukin-17A 
2.1. The IL-17 Family 

The IL-17 family comprises six structurally related cytokines, designated IL-17A through IL-17F, 
which share a conserved cystine-knot fold that is nonetheless structurally distinct from that of other 
cystine-knot–superfamily cytokines such as NGF and TGF-β [7]. IL-17A and IL-17F are the most 
closely related (~50% amino acid identity) and can form both homodimers (IL-17A/A, IL-17F/F) and 
the heterodimer IL-17A/F [6]. IL-17B, IL-17C, and IL-17D exhibit more restricted expression patterns 
and distinct biological functions, while IL-17E (also known as IL-25) is primarily associated with type 
2 immune responses and allergic inflammation. Despite this diversity, all family members signal 
through receptor complexes that share architectural features with IL-17RA serving as a common 
subunit or co-receptor for several family members. Recent brain-wide mapping studies have further 
revealed neuromodulatory functions for IL-17 family members beyond immunity [29]. 

2.2. Molecular Structure of IL-17A 

IL-17A is a glycoprotein that functions as a homodimer with a molecular weight of 
approximately 35 kDa. It forms intramolecular disulfide bonds via four cysteine residues and an 
intermolecular disulfide bond via a single cysteine residue. Its three-dimensional structure exhibits a 
unique folding pattern distinct from that of other cystine-knot-type cytokines such as NGF and TGF-
β [7]. Crystallographic analyses have revealed that IL-17A adopts a β-strand-rich topology in which 
two monomers associate in an antiparallel orientation to form a compact dimer presenting two 
receptor-binding surfaces. The receptor-binding interface engages IL-17RA primarily through a patch 
on the concave face of the dimer, while IL-17RC recognizes a distinct surface, enabling sequential 
assembly of the ternary ligand–receptor complex. This asymmetric engagement is thought to underlie 
the ability of IL-17A/F heterodimers to signal through the same IL-17RA/RC complex but with altered 
potency compared to homodimers. 

The IL-17A gene comprises three exons and two introns and contains a highly conserved 
regulatory region [3]. The first exon encodes the signal peptide, whereas the second and third exons 
encode the mature protein. The promoter region contains binding sites for transcription factors 
including RORγt and STAT3, and expression of the gene is precisely regulated at multiple levels—
transcriptional, translational, and post-translational. IL-17A is glycosylated post-translationally, a 
modification that plays a pivotal role in controlling its secretion efficiency and biological activity. The 
conservation of the N-linked glycosylation site among species underscores the functional significance 
of this modification [8]. Proteolytic processing of the N-terminal propeptide is also required for full 
biological activity, and alternative processing events have been described that yield molecular forms 
with differing receptor affinities and circulating half-lives. 

2.3. Transcriptional Regulation of IL-17A 

The nuclear receptor RORγt is the central regulator of IL-17A transcription, binding directly to 
the promoter region of the IL-17A gene to drive transcriptional activation [9]. In support of this 
central role, we previously reported that transgenic mice overexpressing RORγt exhibited elevated 
Rorc and IL-17A mRNA expression and chronically increased circulating IL-17A, with associated 
alterations in hippocampal microglial density [57]. RORγt expression is itself driven by STAT3 
signaling in response to upstream cytokines, particularly IL-6 and IL-23 [10]. IRF4 and BATF act 
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cooperatively, engaging enhancer elements to remodel chromatin architecture, thereby promoting 
transcriptional activation [11]. Additional transcription factors, including c-Maf and AHR, also 
contribute significantly to the regulation of IL-17A gene expression [11,12]. Epigenetic mechanisms 
are increasingly appreciated as essential regulators of IL-17A expression. The histone 
acetyltransferase p300 and the methyltransferase EZH2 govern the chromatin configuration of the IL-
17A locus, modulating its accessibility. Notably, the dynamic balance between H3K27ac, an 
activating epigenetic mark, and H3K27me3, a repressive counterpart, serves as a pivotal determinant 
of IL-17A transcriptional output [13]. 

2.4. Cellular Sources of IL-17A 

IL-17A production arises from multiple cellular sources, each governed by characteristic 
regulatory mechanisms. The principal producers are Th17 cells, which differentiate from naïve CD4⁺ 
T cells under the influence of cytokines including TGF-β, IL-6, and IL-23. This differentiation program 
is driven by STAT3 signaling, which induces RORγt expression and confers IL-17A-producing 
capacity [14]. γδ T cells represent another important source of IL-17A. Of particular interest is a 
distinct subset that intrinsically acquires IL-17A-producing capacity during thymic development. 
These cells display tissue-resident properties and play an indispensable role in initiating immune 
responses during the early phases of infection [15]. Among innate lymphoid cells, group 3 ILCs 
(ILC3s) represent a principal source of IL-17A in mucosal tissues. These cells promptly secrete IL-17A 
upon stimulation with IL-23 and IL-1β, playing an essential role in maintaining mucosal barrier 
function [16]. Additional cellular sources include invariant natural killer T (iNKT) cells, CD8⁺ Tc17 
cells, and neutrophils, highlighting the broad cellular basis of IL-17A production in health and 
disease. The differentiation of Th17 cells and their relationship with other CD4⁺ T helper subsets is 
summarized in Figure 2. 

3. The IL-17A Receptor 
3.1. The IL-17 Receptor Family and Its Structural Features 

The IL-17 receptor family comprises five members, IL-17RA to IL-17RE. A heterodimeric 
complex of IL-17RA and IL-17RC mediates effective IL-17A signaling. IL-17RA itself is a ~90-kDa 
type I transmembrane protein, harboring a cytoplasmic SEFIR (Similar Expression to Fibroblast 
growth factor/IL-17R) domain that is indispensable for propagating downstream signaling events 
[17]. The SEFIR domain shares structural homology with the TIR (Toll/IL-1R) domain of Toll-like 
receptors and IL-1R family members, and mediates homotypic protein–protein interactions with the 
adaptor Act1. IL-17RA is broadly expressed across nearly all tissues; however, its expression levels 
vary markedly depending on cell type and physiological context. Transcriptional regulation of IL-
17RA is mediated by an array of transcription factors, notably NF-κB, AP-1, C/EBPβ, and C/EBPδ 
[18]. By contrast, the expression of IL-17RC is more tissue-specific, and several isoforms arising from 
alternative splicing have been described [3]. IL-17RA also pairs with other IL-17 receptor subunits, 
namely IL-17RB (the IL-17E/IL-25 receptor) and IL-17RE (the IL-17C receptor), while IL-17RD has 
modulatory functions. This modular “hub” architecture allows IL-17RA to organize distinct signaling 
complexes tailored to different IL-17 family members. 

3.2. Cellular Heterogeneity of IL-17 Receptor Expression 

IL-17 receptor–expressing cells are widely distributed across tissues, with functional outcomes 
that vary according to cellular context. Epithelial cells of the airway, intestinal tract, and skin 
(keratinocytes) exhibit high expression of IL-17RA and IL-17RC. In these epithelial compartments, 
IL-17 signaling is essential for barrier maintenance, primarily through the induction of antimicrobial 
peptides (including S100A7/A8/A9, β-defensins, and LL-37/cathelicidin), regulation of tight junction–
associated molecules, and the production of chemokines that recruit neutrophils [19]. Recent single-
cell studies have revealed marked heterogeneity of IL-17 receptor expression within the keratinocyte 
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lineage itself: Palazzo et al. demonstrated that IL-17 ligands and receptors are differentially expressed 
across keratinocyte stem cells, early transit amplifying cells, and late transit amplifying cells, with IL-
17RA, IL-17RC, and IL-17RE showing the most heterogeneous regulation. Functionally, IL-17A and 
IL-17A/F stimulation suppressed stem cell proliferation and induced a psoriasiform inflammatory 
and differentiation program [47]. These findings indicate that the cellular response to IL-17 is not 
uniform even within a single lineage and is governed by the differentiation state of the responding 
cell. 

Synovial and dermal fibroblasts constitutively express IL-17 receptors, and IL-17 signaling in 
these cells contributes to tissue remodeling by inducing the production of inflammatory mediators 
and matrix metalloproteinases. In rheumatoid arthritis, upregulation of IL-17 receptor expression on 
synovial fibroblasts plays a critical role in disease pathogenesis [20]. Expression of IL-17 receptors on 
vascular endothelial cells has also attracted attention, as IL-17 signaling is implicated in regulating 
angiogenesis and vascular permeability. During inflammation, endothelial IL-17 receptor expression 
is upregulated, thereby inducing adhesion molecules and promoting the transendothelial migration 
of inflammatory cells [21]. 

3.3. The IL-17 Signaling Pathway 

Signal transduction by IL-17A begins with the assembly of its receptor complex. Engagement of 
IL-17A with the IL-17RA/RC heterodimer induces conformational rearrangements that facilitate the 
association of the adaptor Act1 (TRAF3IP2) with the receptor’s cytoplasmic domains via SEFIR–
SEFIR interaction. Act1 is a modular adaptor containing an N-terminal helix-loop-helix domain, a 
ubiquitin-binding domain, a U-box E3 ubiquitin ligase domain, and a C-terminal SEFIR domain. 
Beyond its role as a scaffold, Act1 exerts E3 ubiquitin ligase activity that drives the K63-linked 
polyubiquitination and activation of downstream mediators including TRAF6 [21,22]. K63-linked 
ubiquitin chains serve as non-degradative signaling platforms that recruit kinases such as TAK1 and 
thereby propagate signaling. In contrast, K48-linked ubiquitination marks substrates for proteasomal 
degradation. The distinction between these ubiquitin chain topologies is central to understanding 
how IL-17 signaling is both initiated and ultimately terminated. 

Downstream signaling of IL-17A predominantly engages the NF-κB, MAPK, and C/EBP 
pathways. The NF-κB axis encompasses both canonical and non-canonical branches. Canonical NF-
κB activation involves stimulation of the IKK complex (IKKα/β/γ), leading to IκBα phosphorylation 
and degradation, and consequent nuclear translocation of p65/p50 heterodimers that drive the 
transcription of inflammatory cytokines, chemokines, and adhesion molecules. The non-canonical 
branch, in contrast, depends on NIK activation, which drives p100 processing and the nuclear 
accumulation of p52/RelB complexes involved in lymphoid organogenesis and sustained 
inflammatory gene expression [21–23]. The MAPK pathway is characterized by the activation of p38 
MAPK, ERK1/2, and JNK. p38 MAPK is critical for transcriptional regulation of inflammatory genes 
as well as mRNA stabilization; ERK1/2 governs proliferative responses and cytokine production; and 
JNK activation regulates gene expression primarily through AP-1 [23]. The C/EBP pathway involves 
the induction of C/EBPβ and C/EBPδ, which together regulate the transcription of numerous target 
genes. Notably, they play a pivotal role in governing the expression of antimicrobial peptides and 
inflammatory cytokines [18,23]. In parallel, IL-17 signaling potently stabilizes mRNAs of 
inflammatory target genes through post-transcriptional mechanisms that extend the half-life of 
transcripts containing AU-rich elements or stem-loop structures in their 3′ untranslated regions. This 
mRNA stabilization amplifies the transcriptional output of NF-κB and C/EBP, producing a sustained 
inflammatory response that is characteristic of IL-17–driven tissue pathology. The overall signaling 
cascade is illustrated in Figure 1. 
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Figure 1. IL-17 family and IL-17 receptors. IL-17 receptors are constitutively expressed in various cells. Like 
ligands, receptors also form families, with extracellular domains containing FnIII (fibronectin III)-like domains 
and intracellular domains containing SEFIR (SEF/IL-17R) domains corresponding to the TIR (Toll/IL-1R) 
domains of the IL-1/Toll-like receptor family. IL-17RA functions either as a direct receptor for IL-17 ligands or 
as a co-receptor, acting as an organizing hub for IL-17 family signaling on the membrane. IL-17A and IL-17F 
bind to the receptor and activate NF-κB, MAPK, and C/EBP pathways. However, this process requires the SEFIR 
domains of the receptor and Act1 (Act1 adaptor protein) to interact, thereby recruiting TRAF6 (TNF receptor-
associated factor 6) and TAK1 (TGF-β-activated kinase 1). 

 
Figure 2. Differentiation of CD4⁺ helper T cell lineages and their effector functions. Naïve CD4⁺ helper T cells 
differentiate into five distinct effector subsets (Th1, Th2, Th17, T follicular helper [TFH], and regulatory T [Treg] 
cells) under the influence of specific polarizing cytokines and governed by characteristic master transcription 
factors: T-bet (Th1), GATA-3 (Th2), RORγt (Th17), Bcl-6 (TFH), and Foxp3 (Treg). Th17 differentiation from naïve 
T cells (highlighted in red) is driven by co-stimulation with IL-6 and TGF-β, and expression of RORγt is essential 
for IL-17A production. Beyond its classical roles in host defense against fungi and extracellular bacteria, IL-17A 
has been implicated in tissue injury, immune-mediated inflammation, and emerging associations with 
psychiatric and neurological disorders. Adapted from Ivanov et al., 2006 [9]. 
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3.4. Negative Regulation of IL-17 Signaling 

Given the potent proinflammatory capacity of IL-17A, multiple negative feedback mechanisms 
operate to restrain its signaling. The deubiquitinase A20 (encoded by TNFAIP3) is induced in 
response to IL-17 stimulation in an NF-κB–dependent manner and subsequently binds to and 
deubiquitinates TRAF6, thereby dampening both NF-κB and MAPK (particularly JNK) pathways 
[48]. TNFAIP3 polymorphisms are associated with susceptibility to psoriasis, rheumatoid arthritis, 
and inflammatory bowel disease, underscoring the clinical importance of this regulatory axis. 

Post-transcriptional control of inflammatory gene expression represents a second critical layer 
of regulation. Regnase-1 (also known as MCPIP1 or Zc3h12a) is an endoribonuclease that degrades 
mRNAs encoding IL-6, IκBζ, and other IL-17 target genes by recognizing stem-loop structures in their 
3′ untranslated regions [49]. Upon IL-17 stimulation, Regnase-1 is phosphorylated by an Act1–
TBK1/IKKi axis, leading to its release from the endoplasmic reticulum and subsequent proteasomal 
degradation, which in turn permits stabilization and translation of IL-17–induced transcripts [50]. 
Genetic deficiency of Regnase-1 in mice results in exacerbated IL-17–driven pathology in 
experimental autoimmune encephalomyelitis and skin inflammation [49]. Conversely, the RNA-
binding protein ARID5A counteracts Regnase-1 function by stabilizing stem-loop–containing 
mRNAs, and the AU-rich element–binding proteins HuR and TTP further modulate the half-life of 
IL-17 target transcripts. This dynamic interplay between degradation and stabilization machineries 
finely tunes the magnitude and duration of IL-17 responses. 

4. Evolutionary Conservation of IL-17 and Its Signaling Pathways 

IL-17A exhibits remarkable evolutionary conservation across vertebrates. The maintenance of 
its core structural and functional features from fish to mammals underscores the critical physiological 
significance of this molecule [24–26]. The domains responsible for receptor engagement and signal 
transduction exhibit strong conservation across species, thereby preserving the core immunological 
functions of IL-17A. Genomic features, including exon–intron architecture and the spatial 
organization of regulatory regions, are likewise highly conserved. Promoter elements containing 
critical transcription factor–binding motifs, such as RORγt and STAT3 response elements, are 
maintained across vertebrate lineages, highlighting the evolutionary importance of conserved 
regulatory networks in governing IL-17A expression. Nonetheless, species-specific variation in 
expression patterns and functional roles has been documented, reflecting adaptive pressures and co-
evolution with pathogens. For instance, fish exhibit a distinctive pattern of gill expression, potentially 
representing a specialized defense mechanism adapted to the aquatic environment. 

In mammalian systems, IL-17A has undergone functional diversification beyond its ancestral 
role in antimicrobial defense. While its protective functions against extracellular pathogens are 
preserved, IL-17A also participates in diverse processes, including epithelial barrier maintenance, 
tissue repair, and modulation of the microbiota. Importantly, dysregulated IL-17A responses have 
been implicated in the etiology of multiple immune-mediated diseases, such as psoriasis, rheumatoid 
arthritis, and inflammatory bowel disease [14,27]. These findings illustrate the evolutionary trajectory 
of IL-17A toward expanded immunological functions in mammals, reflecting a fine balance between 
beneficial host defense and detrimental immunopathology. 

5. Pathologies Associated with IL-17A Pathway Dysregulation 
5.1. Psoriasis 

IL-17A plays a central role in the pathogenesis of psoriasis [2,3]. Psoriasis is a chronic relapsing 
skin disease characterized by sharply demarcated erythematous plaques covered with silvery scales, 
histologically defined by epidermal hyperplasia (acanthosis), parakeratosis, elongation of rete ridges, 
dilated dermal capillaries, and dense inflammatory infiltrates comprising T cells, dendritic cells, and 
neutrophils. In psoriatic skin, IL-17A and IL-17F synergistically activate keratinocytes, driving the 
production of cytokines, chemokines, and antimicrobial peptides that fuel a self-amplifying 
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inflammatory loop [28]. The IL-23/IL-17 axis is now recognized as a defining immunological hallmark 
of psoriasis, and numerous experimental and clinical studies have established IL-17A as a key 
mediator of chronic skin inflammation and disease persistence [1]. 

Mechanistically, plasmacytoid dendritic cells producing type I interferon and conventional 
dendritic cells producing IL-23 orchestrate the differentiation and maintenance of tissue-resident 
Th17 cells and IL-17–producing γδ T cells in the dermis. These cells secrete IL-17A and IL-17F, which 
act on keratinocytes bearing IL-17RA/RC complexes. At the cellular level, IL-17A signaling in 
keratinocyte stem cells and transit amplifying cells induces upregulation of CXCL1, CXCL8, and 
DEFB4, while suppressing stem cell proliferation and promoting psoriasiform differentiation [47]. IL-
17A also synergizes with TNF-α to amplify chemokine production, recruiting neutrophils that form 
Munro microabscesses characteristic of psoriatic lesions. Antimicrobial peptides such as S100A7 
(psoriasin), S100A8/A9 (calprotectin), β-defensin 2, and LL-37 are robustly induced, contributing both 
to antimicrobial defense and to the sustained inflammatory milieu. Given the heterogeneity of 
keratinocyte responses across differentiation states, the clinical efficacy of anti-IL-17 therapy likely 
reflects concurrent effects on multiple keratinocyte subpopulations as well as on innate and adaptive 
immune cells that sustain the lesion. 

Genome-wide association studies have identified multiple susceptibility loci that converge on 
the IL-23/IL-17 pathway, including IL23R, IL12B, TNFAIP3 (encoding A20), and TRAF3IP2 (encoding 
Act1), providing human genetic evidence for the causal role of this axis in psoriasis [48]. The clinical 
success of IL-23 and IL-17 pathway inhibitors—which achieve complete or near-complete skin 
clearance in a majority of patients—represents one of the most compelling examples of targeted 
therapy informed by immunological mechanism in contemporary medicine. 

5.2. Rheumatoid Arthritis 

In rheumatoid arthritis (RA), IL-17A contributes to chronic synovitis and joint destruction 
through multiple mechanisms. IL-17A acts on synovial fibroblasts to induce the production of IL-6, 
matrix metalloproteinases (MMP-1, MMP-3, MMP-13), and RANKL, thereby promoting cartilage 
degradation and osteoclast-mediated bone erosion [20]. Synergy with TNF-α amplifies these effects, 
and the combination of IL-17 and TNF induces a pro-inflammatory, pro-coagulant, and pro-
thrombotic phenotype in endothelial cells [20]. Although anti-IL-17 biologics have shown efficacy in 
RA clinical trials, their therapeutic impact has been more modest than in psoriasis, reflecting the 
greater complexity of RA pathogenesis, which also involves IL-6, TNF-α, and autoantibody 
responses. 

5.3. Inflammatory Bowel Disease 

The role of IL-17A in inflammatory bowel disease (IBD) is more nuanced. While elevated IL-17A 
levels are observed in Crohn’s disease and ulcerative colitis lesions, clinical trials of IL-17A blockade 
paradoxically worsened Crohn’s disease in some patients [46]. This has been attributed to the 
protective role of IL-17A in maintaining intestinal epithelial barrier integrity: IL-17A induces tight 
junction proteins and antimicrobial peptides that prevent bacterial translocation. Loss of this 
protective function following IL-17 blockade can precipitate barrier dysfunction and dysbiosis, 
illustrating the context-dependent duality of IL-17A as both pathogenic and protective. 

5.4. Ankylosing Spondylitis and Other Spondyloarthropathies 

Ankylosing spondylitis and related spondyloarthropathies are characterized by enthesitis and 
sacroiliitis, driven by IL-23/IL-17 axis activation in tissue-resident γδ T cells and ILC3s at enthesial 
sites. IL-17A inhibitors such as secukinumab and ixekizumab have demonstrated substantial clinical 
efficacy in these conditions, confirming the pathogenic role of IL-17A in driving axial inflammation 
and structural damage. 
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6. Implications of IL-17 Signaling in the Central Nervous System 
6.1. Physiological Roles in the Healthy Brain 

IL-17A has recently garnered significant attention for its roles within the central nervous system 
[29,30]. In the healthy brain, IL-17A production has been demonstrated not only in infiltrating Th17 
cells but also in resident microglia, astrocytes, and subsets of neurons. Physiologically, IL-17A 
modulates neuronal plasticity and synaptogenesis, and regulates the proliferation and differentiation 
of neural stem cells [31–33]. Meningeal γδ T cell–derived IL-17 has been shown to control 
hippocampal synaptic plasticity and short-term memory under homeostatic conditions [31], 
indicating that tonic, low-level IL-17 signaling may contribute to normal cognitive function. This 
finding has reshaped the conceptual framework of neuroimmunology, establishing IL-17 as a bona 
fide neuromodulatory molecule rather than merely a pathological mediator. 

A hallmark of IL-17 signaling within the central nervous system is the broad diversity of its 
receptor expression. Astrocytes, microglia, oligodendrocytes, and neurons have all been shown to 
express IL-17 receptors, each with distinct functional consequences. In astrocytes, IL-17RA signaling 
activates NF-κB and induces chemokines such as CXCL1 and CXCL2 that recruit peripheral 
leukocytes into the central nervous system. In microglia, IL-17 signaling modulates the polarization 
between pro-inflammatory and homeostatic states and influences phagocytic activity, including the 
synaptic pruning that shapes neural circuits during development. Consistent with this, we previously 
demonstrated that intraventricular administration of recombinant IL-17A into mid-gestational 
mouse embryos activates cortical microglia and alters their spatial distribution, particularly in 
periventricular regions and medial cortical areas [56]. In oligodendrocytes, IL-17 signaling may affect 
myelination and remyelination, with implications for demyelinating diseases. Recent brain-wide 
mapping of immune receptors has uncovered a previously unrecognized neuromodulatory role for 
IL-17E (IL-25) and its receptor IL-17RB in specific neuronal populations, expanding the conceptual 
framework of IL-17 family action in the nervous system [29]. Among the classical IL-17A receptor–
expressing cells, astrocytic expression of IL-17RA has emerged as a key determinant in the 
pathophysiology of autoimmune neuroinflammatory diseases, most prominently multiple sclerosis 
[34]. These diverse receptor-bearing cell types and their responses likely explain why IL-17A can 
exert context-dependent effects in the brain, ranging from physiological modulation of cognition to 
pathological amplification of neuroinflammation. 

6.2. Multiple Sclerosis and Experimental Autoimmune Encephalomyelitis 

In multiple sclerosis (MS) and in experimental autoimmune encephalomyelitis (EAE), IL-17A 
has been identified as a pivotal mediator of disease pathogenesis. Mechanistically, IL-17A promotes 
blood–brain barrier disruption, augments the infiltration of inflammatory leukocytes into the central 
nervous system, induces injury to oligodendrocytes, and accelerates demyelination, thereby driving 
disease progression [27]. Astrocyte-restricted ablation of Act1, the critical IL-17 signaling adaptor, 
substantially ameliorates EAE severity, demonstrating that astrocytic IL-17 signaling is a key effector 
mechanism in autoimmune neuroinflammation [34]. These observations highlight the importance of 
IL-17A as a potential therapeutic target in multiple sclerosis. 

6.3. Alzheimer’s Disease and Neurodegeneration 

Emerging evidence implicates IL-17A in cognitive dysfunction associated with 
neurodegenerative diseases. In murine models of Alzheimer’s disease, IL-17 triggers the onset of 
cognitive and synaptic deficits at early disease stages, preceding overt amyloid pathology [33]. IL-17 
also modulates synaptic plasticity in experimental models of multiple sclerosis, linking 
neuroinflammation to cognitive impairment [32]. These findings suggest that IL-17 signaling is a 
potential therapeutic target for the cognitive symptoms of neurodegenerative diseases, although 
translation to human disease remains to be established. 
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6.4. Ischemic Brain Injury 

Emerging evidence further implicates IL-17A in ischemic brain injury [27,35], where it 
contributes to disease progression by amplifying acute inflammatory responses, aggravating 
neuronal death, increasing blood–brain barrier permeability, and promoting glial cell activation. 
Cerebral IL-17–producing γδ T cells play a pivotal role in the delayed phase of ischemic injury, 
identifying this cell population as a potential therapeutic target for stroke [35]. 

6.5. Psychiatric Disorders and Autism Spectrum Disorder 

An emerging body of evidence has highlighted a potential connection between IL-17A and 
psychiatric disorders, with particular focus on autism spectrum disorder (ASD). Studies employing 
maternal immune activation (MIA) models have revealed that inflammation-induced elevations of 
IL-17A during gestation perturb fetal brain development, thereby promoting ASD-like behavioral 
phenotypes [36]. The seminal work by Choi and colleagues demonstrated that Th17 cell–derived IL-
17A in pregnant mice is necessary and sufficient to induce cortical patches of dysgenesis and ASD-
like behavioral abnormalities in offspring, establishing IL-17A as a molecular link between maternal 
immune activation and neurodevelopmental disorders [36]. Several pathological mechanisms have 
been implicated, including disrupted cortical development, defective neural circuit assembly, altered 
excitatory/inhibitory balance, and alterations in synaptic function. Impaired neural stem cell 
differentiation and incomplete neuronal network formation are proposed to underlie the emergence 
of core ASD phenotypes such as social interaction deficits, repetitive behaviors, and sensory 
abnormalities. 

The cellular mechanisms by which maternal IL-17A influences fetal brain development involve 
direct actions on IL-17RA expressed by fetal neural progenitor cells and indirect effects mediated by 
placental cytokine cascades. Microglia, as the resident immune cells of the brain, mediate IL-17A 
signaling in the developing central nervous system, modulating synaptic pruning and 
neuroinflammatory responses throughout development and adulthood [30]. Direct intraventricular 
administration of IL-17A to fetal mouse brains induces periventricular accumulation of activated 
CD68⁺ microglia and alters their distribution in the medial cortex [56], providing mechanistic insight 
into how maternal IL-17A signals can reshape fetal microglial phenotypes. Furthermore, recent 
findings link cytoskeletal and molecular motor dysfunction—particularly within kinesin and myosin 
families—to the neurobiology of ASD, with Myosin Id identified as an ASD risk gene and 
CYFIP1/SHANK3 variants causing defective dendritic spine formation [54]. Notably, expression of 
psychiatric disorder–related kinesin superfamily proteins including KIF3A, KIF17, and KIF13A is 
potentiated in alternatively activated microglia [55], suggesting a mechanistic bridge between 
microglial polarization states, cytoskeletal transport, and the synaptic pathology relevant to ASD. 
Dysregulation of microglial IL-17 signaling during critical developmental windows may 
permanently alter neural circuit architecture, contributing to the lasting behavioral phenotypes 
observed in affected offspring. These findings have motivated interest in preventive interventions 
targeting maternal IL-17 signaling during pregnancy, although the translation of such strategies to 
human disease remains in early stages. 

In clinical settings, dysregulated levels of inflammatory cytokines—including IL-17A—have 
been documented in patients with ASD, and peripheral blood IL-17A concentrations correlate with 
clinical severity [37]. In some studies, elevated maternal IL-17A during pregnancy has also been 
associated with an increased risk of ASD in the offspring, consistent with findings from animal 
models. Inflammatory cytokines have been implicated in the pathophysiology of schizophrenia and 
major depressive disorder as well, although evidence specifically concerning the role of IL-17A 
remains limited [38–40]. Increased serum concentrations of IL-17 have been documented in patients 
with acute-phase schizophrenia and in individuals with major depressive disorder [39,41], though 
the pathophysiological relevance of these observations requires further elucidation. Collectively, 
current findings indicate that IL-17A could serve as a critical target both for deepening our 
understanding of psychiatric disorders—especially ASD—and for guiding the development of 
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innovative therapeutic interventions. The complex interplay between maternal immune activation, 
IL-17A signaling, and fetal brain development in ASD pathogenesis is illustrated in Figure 3. 

 

Figure 3. Proposed mechanism of IL-17A in the pathogenesis of autism spectrum disorder (ASD). Maternal 
immune activation (MIA)—triggered by viral or bacterial infection—together with gut microbiota dysbiosis 
(including segmented filamentous bacteria, SFB), drives the expansion of Th17 cells and the elevation of maternal 
IL-17A. Maternal IL-17A traverses a potentially compromised placental barrier and engages IL-17 receptors on 
fetal cells, activating the Act1–TRAF6/TRAF3–TAK1 adaptor cascade and downstream NF-κB, MAPK (AP-1), 
and C/EBP transcription programs. In the developing fetal brain, these events result in microglial dysfunction 
and aberrant activation, cortical patch formation (cortical dysplasia) with excitatory/inhibitory imbalance, 
reduction of neural stem cell pools with imbalanced neuron/glia production, and possibly blood–brain barrier 
abnormalities, collectively contributing to the pathogenesis and pathophysiology of autism. Adapted from Kubo 
et al., Neuroglia 2025 [30]. 

7. Therapies 
7.1. Approved Anti-IL-17 Biologics 

Therapeutic monoclonal antibodies targeting IL-17A or the IL-17 receptor have transformed the 
management of immune-mediated inflammatory diseases. Secukinumab, the first approved IL-17A 
inhibitor, is a fully human IgG1κ monoclonal antibody that binds and neutralizes IL-17A. Phase 3 
trials in plaque psoriasis demonstrated that secukinumab achieves PASI 75 (75% improvement in 
Psoriasis Area and Severity Index) in approximately 80% of patients and PASI 90 in approximately 
60% at week 16 [4]. Ixekizumab, a humanized IgG4 anti-IL-17A antibody, has shown comparable or 
superior efficacy, with PASI 75 responses approaching 90% in clinical trials [5]. Brodalumab targets 
IL-17RA rather than the cytokine itself and thereby blocks signaling by all IL-17A–, IL-17F–, IL-
17A/F–, and IL-17C–driven responses [43]. These agents rapidly reduce disease severity, improve 
skin clearance, and substantially enhance quality of life in patients with moderate-to-severe disease 
[42]. Beyond plaque psoriasis, these biologics have been approved and are widely used in psoriatic 
arthritis, ankylosing spondylitis, and hidradenitis suppurativa. 

More recently, bimekizumab—a humanized IgG1 monoclonal antibody that selectively inhibits 
both IL-17A and IL-17F—has emerged as a next-generation anti-IL-17 therapy. The rationale for dual 
IL-17A/F blockade derives from evidence that IL-17F, though less potent than IL-17A on a molar 
basis, is expressed at higher levels in psoriatic lesions and contributes independently to inflammation. 
In the phase 3 BE VIVID trial, bimekizumab demonstrated superior efficacy over ustekinumab (an 
anti-IL-12/23 antibody) in moderate-to-severe plaque psoriasis, with PASI 90 response rates of 85% 
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versus 50% at week 16 [51]. The BE SURE trial further established superiority over adalimumab (anti-
TNF), with substantially higher rates of complete skin clearance [52]. The BE RADIANT trial 
provided the first head-to-head comparison of dual versus single IL-17 targeting, demonstrating that 
bimekizumab achieved PASI 100 (complete skin clearance) in 62% of patients at week 16, compared 
with 49% for secukinumab, with sustained superiority through week 48 [53]. These findings indicate 
that dual neutralization of IL-17A and IL-17F achieves more complete suppression of IL-17–mediated 
inflammation than IL-17A blockade alone. Bimekizumab received regulatory approval for plaque 
psoriasis in the EU and UK in 2021 and subsequently in other jurisdictions, and has since been 
approved for psoriatic arthritis, axial spondyloarthritis, and hidradenitis suppurativa. 

7.2. Safety Considerations 

A balanced evaluation of anti-IL-17 therapies requires careful consideration of safety concerns. 
IL-17 blockade is associated with an increased risk of mucocutaneous Candida infections [45], 
reflecting the physiological role of IL-17 in antifungal immunity at mucosal surfaces. The incidence 
of oral and oropharyngeal candidiasis is modestly higher with bimekizumab than with single-target 
IL-17A inhibitors, consistent with the additional contribution of IL-17F to antifungal defense. Several 
clinical reports have noted potential exacerbation of inflammatory bowel disease following IL-17A 
inhibition, indicating disease-specific vulnerabilities [46]. Therefore, while IL-17-targeted agents 
represent a major therapeutic advance, their use should be guided by individual patient profiles and 
underlying comorbidities. 

7.3. Emerging Therapeutic Strategies 

Beyond established biologics, several emerging strategies target the IL-17 axis. RORγt inverse 
agonists and inhibitors are under clinical development, aiming to suppress Th17 differentiation at 
the transcriptional level and thereby reduce IL-17 production upstream. Small-molecule inhibitors of 
the IL-17RA–Act1 interaction, as well as antisense oligonucleotides targeting Regnase-1–mediated 
mRNA regulation, represent additional avenues under active investigation. These approaches may 
offer advantages in terms of oral bioavailability, cost, and the potential to modulate signaling 
magnitude rather than achieve complete blockade. 

7.4. Therapeutic Applications in CNS Disorders 

Beyond peripheral immune-mediated diseases, therapeutic applications in central nervous 
system disorders are now under active investigation [30]. Clinical trials evaluating anti-IL-17A 
antibody therapy are underway for multiple sclerosis, yet significant technical challenges persist, 
notably regarding blood–brain barrier permeability and optimization of administration routes. 
Moreover, in the context of neurodegenerative and psychiatric disorders, the therapeutic application 
of IL-17A blockade remains an area requiring further investigation, with particular interest in 
preventive interventions targeting maternal immune activation in ASD. 

8. Conclusions and Future Prospects 

IL-17A is a key molecule involved in a wide range of physiological and pathological processes, 
from host defense against extracellular pathogens to central nervous system function. Its 
evolutionary conservation, complex signaling mechanisms, and association with diverse diseases 
highlight its importance in host defense and disease pathogenesis. Notably, IL-17A exhibits cell type-
specific and context-dependent effects: despite being a single molecule, it elicits distinct and 
sometimes opposing outcomes depending on cellular context, exemplified by its protective barrier 
functions at mucosal surfaces versus its pathogenic roles in autoimmunity. This duality highlights 
both the potential of IL-17A as a therapeutic target and the challenges in its precise regulation. 

Future research should focus on elucidating the cell type–specific regulatory mechanisms of IL-
17A signaling, particularly the interplay between positive signaling (Act1–TRAF6) and negative 
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regulators (A20, Regnase-1, ARID5A). Detailed analysis of IL-17A functions in the central nervous 
system holds promise for the development of novel therapies for neurodegenerative and psychiatric 
disorders. The recent success of bimekizumab demonstrates that refining the specificity of IL-17 
blockade can yield substantial clinical gains, while research on maternal immune activation suggests 
the possibility of preventive strategies targeting neurodevelopmental disorders. Continued research 
addressing blood–brain barrier permeability, optimal administration routes, and patient stratification 
will be essential for translating these mechanistic insights into precision medicine approaches tailored 
to individual patients. 
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