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Abstract

Interleukin-17A (IL-17A) is a proinflammatory cytokine that plays a crucial role in immune responses
and tissue homeostasis. The expression of IL-17A is strictly regulated by transcription factors
including RORYyt and is mainly produced by Th17 cells, y0T cells, and innate lymphoid cells. IL-17A
signals through a heterodimeric receptor complex consisting of IL-17RA and IL-17RC, leading to the
activation of NF-kB and MAPK pathways. Recent studies have highlighted its functions in the central
nervous system, with reported associations with multiple sclerosis and autism spectrum disorder.
Furthermore, the development of IL-17A inhibitors has progressed significantly, showing high
therapeutic efficacy particularly in autoimmune diseases. This review provides an overview of
current knowledge regarding IL-17A, from its molecular characteristics to clinical applications.

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

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 it was first identified 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 infection defense to tissue repair. In
particular, it is known to play an essential role in the body’s defense against bacteria and fungi. On
the other hand, its excessive activation is deeply involved in the pathogenesis of autoimmune
diseases such as psoriasis and rheumatoid arthritis.

In recent years, the function of IL-17A has attracted attention not only in the immune system but
also in the central nervous system [2—4]. In particular, IL-17A has been linked to neurological and
psychiatric disorders such as multiple sclerosis, autism spectrum disorder, and schizophrenia, and
its potential as a new therapeutic target is being investigated. In fact, the development of IL-17A-
targeted therapeutic agents is progressing steadily, and in the field of autoimmune diseases, anti-IL-
17A antibody drugs have already been commercialized and demonstrated high therapeutic efficacy.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202508.1760.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 August 2025 d0i:10.20944/preprints202508.1760.v1

2 of 8

This review provides a comprehensive overview of IL-17A, covering its molecular structure,
intracellular signaling pathways, physiological functions, and associations with diseases,
incorporating the latest findings. Particular emphasis is placed on areas of rapid progress, such as
transcription control mechanisms, cell-specific receptor expression, and functions in the central
nervous system. These findings are expected to provide essential insights for the development of
novel therapeutic strategies targeting IL-17A.

Molecular Structure and Expression Regulation of IL-17A

IL-17A is a representative member of the IL-17 family (IL-17A-F), a group of proinflammatory
cystine knot-type cytokines. A distinctive cystine-binding pattern and functions characterize this
family as homodimers or heterodimers [5]. 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 other cystine knot-type
cytokines (e.g., NGF, TGF-P) [6]. The gene structure is composed of three exons and two introns, and
contains a highly conserved regulatory region [7]. The first exon encodes the signal peptide, whereas
the second and third exons encode the mature protein. Within the promoter region, binding sites for
transcription factors, including RORyt and STATS3, are present, and the gene expression 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].

Transcriptional Regulation of IL-17A

The nuclear receptor RORyt constitutes the central regulator of IL-17A transcription. By directly
binding to the promoter region of the IL-17A gene, RORYt drives transcriptional activation [9]. This
process is orchestrated by STAT3 signaling, which induces RORYt expression, with cytokines such
as IL-6 and IL-23 acting as indispensable upstream mediators [10]. IRF4 and BATF function in a
cooperative manner, engaging enhancer elements to remodel chromatin architecture, thereby
promoting transcriptional activation [11], In addition, transcription factors such as c-Maf and AHR
have also been identified as important contributors 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 chromatin
configuration at the IL-17A locus, thereby 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].

The Cellular Heterogeneity Underlying IL-17A Production

IL-17A production arises from multiple cellular sources, each governed by characteristic
regulatory mechanisms. The most critical producers are Th17 cells, which differentiate from naive
CD4+ T cells under the influence of cytokines including TGF-f3, IL-6, and IL-23. This differentiation
program is driven by STAT3 signaling, which promotes the induction of RORYyt and endows cells
with IL-17A-producing potential [14]. yd T cells constitute another critical source of IL-17A. Of
particular interest is a distinct subset that intrinsically acquires IL-17A—producing potential during
thymic ontogeny. These cells display tissue-resident properties and contribute indispensably to the
initiation of 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-1f3, playing an indispensable role in
sustaining mucosal barrier function [16]. 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
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stimulation with IL-23 and IL-1(3, playing an indispensable role in sustaining mucosal barrier
function [17].

Regulatory Mechanisms and Functions of IL-17 Receptors

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 domain that is indispensable for
propagating downstream signaling events [18], IL-17RA is broadly expressed across nearly all
tissues; however, its expression levels exhibit marked variability depending on cellular identity and
physiological context. Transcriptional regulation of IL-17RA is mediated by an array of transcription
factors, notably NF-«xB, AP-1, C/EBP@, and C/EBP® [19]. By contrast, the expression of IL-17RC
displays greater tissue specificity, and several isoforms arising from alternative splicing have been
described [7],

The 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, notably those 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, regulation of tight junction-associated molecules, and the production of
chemokines [20],

Synovial and dermal fibroblasts constitutively express IL-17 receptors, and IL-17 signaling in
these cells contributes to tissue remodeling through the production of inflammatory mediators and
the induction of matrix metalloproteinases. In particular, in rheumatoid arthritis, upregulation of IL-
17 receptor expression on synovial fibroblasts has been shown to play a critical role in disease
pathogenesis [21]. Expression of IL-17 receptors on vascular endothelial cells has also attracted
attention, as IL-17 signaling is implicated in the regulation of angiogenesis and vascular permeability.
During inflammation, endothelial IL-17 receptor expression is upregulated, thereby contributing to
the induction of adhesion molecules and promoting the transendothelial migration of inflammatory
cells [22].

The IL-17 Signaling Pathway

Signal transduction by IL-17A commences 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 Actl (TRAF3IP2) with the receptor’s cytoplasmic
domains. Beyond its role as a scaffold, Actl exerts ubiquitin ligase activity, which drives the
activation of downstream mediators including TRAF6 [22,23].

Downstream signaling of IL-17A predominantly engages the NF-kB, MAPK, and C/EBP
pathways. The NF-kB axis encompasses both canonical and non-canonical branches. Canonical NF-
kB activation involves stimulation of the IKK complex, leading to IxB phosphorylation and
degradation, and consequent nuclear translocation of p65/p50. The non-canonical branch, in contrast,
depends on NIK activation, which drives p100 processing and the nuclear accumulation of p52/RelB.
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 [24]. Within the C/EBP pathway, activation of C/EBPP and
C/EBP? is induced, and these transcription factors orchestrate the transcriptional regulation of
numerous target genes. Notably, they are pivotal in governing the expression of antimicrobial
peptides and inflammatory cytokines.
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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 [25,26]. Of particular significance, the domains responsible for receptor
engagement and signal transduction exhibit strong conservation across species, ensuring
preservation of 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 RORyt 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, in fish, a distinctive expression
pattern in the gills has been observed, potentially serving as a specialized defense mechanism tailored
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 autoimmune and inflammatory diseases, such as
psoriasis, rheumatoid arthritis, and inflammatory bowel disease. 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.

Functional Implications of IL-17 Signaling in the CNS

IL-17A has recently garnered significant attention for its roles within the central nervous system.
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 has been
implicated in modulating neuronal plasticity and synaptogenesis, as well as regulating the
proliferation and differentiation of neural stem cells [27],

A hallmark of IL-17 signaling within the central nervous system lies in the broad diversity of its
receptor expression. Astrocytes, microglia, oligodendrocytes, and neurons have all been shown to
express IL-17 receptors. Among these, astrocytic expression of IL-17 receptors has emerged as a key
determinant in the pathophysiology of autoimmune neuroinflammatory diseases, most prominently
multiple sclerosis [28].

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 [29]. Collectively, these observations highlight the importance of IL-17A as a
potential therapeutic target in multiple sclerosis. Emerging evidence further implicates IL-17A in
ischemic brain injury, where it contributes to disease progression by amplifying acute inflammatory
responses, aggravating neuronal death, increasing blood-brain barrier permeability, and promoting
the activation of glial cells

Links Between IL-17A and Psychiatric Disorders

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 [30]. Accumulating evidence indicates that several pathological mechanisms are
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implicated in this process, including disrupted cortical development, defective neural circuit
assembly, and alterations in synaptic function. Of particular note, impaired differentiation of neural
stem cells and incomplete formation of neuronal networks are proposed to underlie the emergence
of core ASD phenotypes. In clinical settings, dysregulated levels of inflammatory cytokines—
including IL-17A —have been documented in patients with ASD. Increases in peripheral blood IL-
17A concentrations have been observed, and such elevations correlate with the severity of clinical
manifestations [31]. Although inflammatory cytokines have been implicated in the pathophysiology
of schizophrenia and depression, evidence specifically addressing the role of IL-17A is still scarce at
present [32-34]. Increased serum concentrations of IL-17 have been documented in patients with
acute-phase schizophrenia and in individuals with major depressive disorder [33,35]. Nevertheless,
the pathophysiological relevance of these observations remains to be fully elucidated. Taken together,
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
innovative therapeutic interventions.

Pathophysiological Insights and Therapeutic Target Potential of IL-17A

IL-17A has been intensively investigated as a potential therapeutic target across multiple disease
contexts. Notably, in autoimmune conditions such as psoriasis, psoriatic arthritis, and ankylosing
spondylitis, anti-IL-17A monoclonal antibodies —such as secukinumab and ixekizumab—have been
successfully translated into clinical application, where they exhibit robust therapeutic benefit [36].
The clinical success of these agents underscores the therapeutic efficacy of IL-17A—targeted strategies.
Extending beyond autoimmune diseases of the periphery, therapeutic applications in central nervous
system disorders are now under active investigation [4]. Clinical trials evaluating anti-IL-17A
antibody therapy are in progress for multiple sclerosis, yet significant technical challenges persist,
notably concerning 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 its
potential for preventive interventions

Conclusions and Prospects

IL-17A is a key molecule involved in a wide range of physiological and pathological processes,
from immune responses to central nervous system function. Its evolutionary conservation, complex
signaling mechanisms, and association with various diseases highlight its importance in host defense
and disease pathogenesis. Notably, IL-17A exhibits cell type-specific and context-dependent effects.
Despite being the same molecule, it shows different, and sometimes opposing, effects depending on
cell type and context, suggesting both its potential as a therapeutic target and the challenges in its
regulation.

Future research will focus on elucidating the cell-type-specific regulatory mechanisms of signal
transduction pathways. In particular, detailed analysis of its functions in the central nervous system
holds promise for the development of novel therapies for neurodegenerative and psychiatric
disorders.

Additionally, elucidating the mechanisms underlying the association with mental disorders may
reveal new aspects of the neuro-immune connection, which has not been fully understood to date.
Furthermore, exploring its potential as a biomarker could open new avenues for early diagnosis and
monitoring of treatment efficacy. The success of anti-IL-17A antibody drugs already in clinical use
demonstrates the efficacy of therapeutic strategies targeting this molecule.

However, there are still technical challenges to be addressed in the application of IL-17A to
central nervous system diseases, such as the permeability of the blood-brain barrier and the
optimization of administration routes. Progress in research addressing these challenges is likely to
lead to the development of more effective and safer treatment strategies. Furthermore, as a preventive
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medicine approach, findings related to maternal immune activation suggest the possibility of a new
treatment paradigm for the prevention of neurodevelopmental disorders.

As described above, research on IL-17A is making steady progress in a wide range of fields, from
basic molecular biology research to clinical applications. With the accumulation of new knowledge,
deeper understanding, and the development of innovative treatments are expected in the future. In
particular, further elucidation of the regulatory mechanisms of IL-17A signaling will be necessary for
the realization of precision medicine tailored to the individual patient’s condition.
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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 FnlII (fibronectin III)-like domains
and intracellular domains containing SEFIR (Similar expression to fibroblast growth factor/IL-17R) domains
corresponding to the TIR (Toll/IL-1R) domains of the IL-1/Toll-like receptor family.IL-17RA functions as a direct
receptor for the IL-17 ligand 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-kB, MAPK,C/EBP pathways. However, this
process requires the SEFIR domains of the receptor and Actl (Act 1 adaptor protein) to interact, thereby
recruiting TRAF6 (TNF receptor-associated factor 6) and TAK1 (TGFf-activated kinase 1).
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