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C Y T O K I N E S

The tissue-specific regulation of immunobiology by 
IL-17 signaling
Yang Li1†, Shachi P. Vyas1†, Peter Draber2, Rami Bechara3, Sarah L. Gaffen1*

IL-17 family cytokines are central regulators of tissue immunity. Here, we review recent advances in defining the 
cell- and tissue-specific activities of IL-17, emphasizing the signaling pathways engaged by IL-17 receptor (IL-17R) 
complexes and their associated downstream pathways. We highlight the intersecting transcriptional and posttran-
scriptional mechanisms that determine IL-17–driven responses and that underlie functional diversity across tis-
sues. Last, we discuss emerging roles for IL-17 signaling in immunometabolism, neuroimmune interactions, cancer, 
and the latest approaches for targeted therapies.

INTRODUCTION
Interleukin-17A (IL-17A, originally termed CTLA-8) was cloned in 
1993 from a subtractive rodent T cell library. At the time, this sequence 
bore no clear relationship to other mammalian genes but was homolo-
gous to an open reading frame found in a T cell–tropic herpesvirus, 
Herpesvirus saimiri (1). Although its functional activities were un-
known, the “CTLA-8” gene was inferred to be a cytokine on the basis 
of its cellular source (T cells) and the presence of AU-rich destabilizing 
elements in the 3′ untranslated region (3′UTR), a hallmark of many 
cytokine transcripts. Shortly thereafter, the first IL-17 receptor (IL-
17R) family member, IL-17RA, was described. This receptor also did 
not correspond to known categories of receptors, although its large 
cytoplasmic domain pointed to signaling capabilities (1).

IL-17 came to prominence with the discovery of T helper 17 cells 
(TH17 cells). Although the conceptual framework of the TH1-TH2 
paradigm was key to understanding antiviral (TH1) and atopic and 
allergic (TH2) responses, this concept was inadequate to explain 
many disease conditions (2). In HIV/AIDS, for example, low CD4 
counts were linked to many opportunistic infections of fungal ori-
gin (e.g., Pneumocystis jirovecii pneumonia and Candida spp.) (3), 
yet the nature of the responsible CD4 TH cell subset was ambiguous. 
In 2000, it was determined that exposure to microbial lipopeptides 
elicits IL-17 and granulocyte-macrophage colony-stimulating factor 
production from a subset of T cells that could not be categorized as 
TH1 or TH2 (4). Studies clarifying the activities of IL-12 versus IL-
23, which share the p40 subunit, led to the classification of TH17 
cells as a unique lineage (5, 6). Beyond CD4 TH cells, multiple lym-
phoid subsets produce IL-17, including CD8 T cytotoxic 17 cells, 
some mucosal γδ T cell subsets, invariant natural killer T (iNKT) 
cells, and group 3 innate lymphoid cells (ILC3s). Some data suggest 
that B cells and certain myeloid populations also produce this cyto-
kine. Because this topic is the subject of recent reviews, it will not be 
elaborated on here (7–9).

IL-17 exerts wide-ranging physiological effects, including barrier 
immunity, maintenance of homeostatic immune set points (particu-
larly through commensal microbes in the gut, skin, and oral mucosa), 

immunopathology in autoimmunity, control of metabolism, and, 
more recently, impacts on extramedullary myeloipoiesis (10) and con-
trol of central and peripheral nervous systems (11–13). TH17 cells are 
also activated in response to vaccination. Vaccines against Streptococcus 
pneumoniae, Candida albicans, Klebsiella pneumoniae, and Myco-
bacterium tuberculosis elicit TH17 cell–mediated immunity that spans 
species, serotypes, and clades (14–21). These principles originate from 
mouse studies and observations of human disease states and under-
score the versatile role of IL-17 in coordinating diverse immune re-
sponsive states (22, 23).

IL-17 ligand-receptor structure and organization
IL-17 family ligands
The primary focus of this Review will be IL-17 (IL-17A) and its clos-
est homolog, IL-17F. Of the remaining IL-17 family cytokines, those 
primarily active in immune regulation are IL-17C and IL-17E (IL-
25). IL-17B and IL-17D remain quite enigmatic, although there is 
evidence that they also play roles in inflammation (24–26). All of the 
IL-17 family ligands exist as homodimers, and IL-17A can heterodi-
merize with IL-17F (27). Despite using the same receptor complex 
(IL-17RA–IL-17RC), these cytokines have graded affinities (IL-
17A > IL-17AF > IL-17F), which translates into distinct biological 
functions (28). IL-17 cytokines adopt a cystine knot configuration, 
akin to nerve growth factor (NGF) and platelet-derived growth fac-
tor (29). Recent evidence that IL-17 mediates activities in the ner-
vous system invites speculation that the structural similarity to NGF 
is more than coincidental (30). However, whether IL-17 family cyto-
kines partner with other cystine knot cytokines or signal via NGF-
related receptor subunits is unknown.
IL-17 family receptor subunits
There are five subunits in the IL-17R family (Fig. 1). IL-17 and IL-
17F both signal through a complex comprising IL-17RA paired with 
IL-17RC, although other configurations are described (see below) 
(28). IL-17RA is expressed ubiquitously, whereas IL-17RC is found 
predominantly on nonhematopoietic cells and is usually considered 
rate limiting (31). Because lymphocytes are the primary sources of 
IL-17, whereas the cellular targets of IL-17 are mainly nonhemato-
poietic, the IL-17 cytokine system serves as a bridge between an ac-
tivated immune system and inflamed tissue.
IL-17R structural and stoichiometric insights
IL-17R family members contain a conserved subdomain termed SE-
FIR (similar expression to fibroblast growth factor genes and IL-
17R). These domains bear homology to the conserved cytoplasmic 

1Division of Rheumatology and Clinical Immunology, Dept. of Medicine, University 
of Pittsburgh, Pittsburgh, USA. 2Department of Immunobiology, University of 
Lausanne, Epalinges, Switzerland. 3Center for Immunology of Viral, Auto-immune, 
Hematological, and Bacterial diseases (IMVA-HB/IDMIT), Université Paris-Saclay, 
Inserm, CEA, Le Kremlin-Bicêtre, France.
†These authors contributed equally to this work.
*Corresponding author. Email: sarah.​gaffen@​pitt.​edu

Copyright © 2026 The 
Authors, some rights 
reserved; exclusive 
licensee American 
Association for the 
Advancement of 
Science. No claim to 
original U.S. 
Government Works 

D
ow

nloaded from
 https://w

w
w

.science.org at U
niversidade de Sao Paulo on June 16, 2026

mailto:sarah.​gaffen@​pitt.​edu
http://crossmark.crossref.org/dialog/?doi=10.1126%2Fsciimmunol.adq6406&domain=pdf&date_stamp=2026-06-12


Li et al., Sci. Immunol. 11, eadq6406 (2026)     12 June 2026

S c i e n c e  I m m u n o l o g y  |  R e v i e w

2 of 14

TIR [Toll-like receptor (TLR)/IL-1R] subdomain found in TLR and 
IL-1R family receptors and the signaling adaptor MyD88 (myeloid 
differentiation primary response 88) (32). Analogous to the TIR-TIR 
interactions that occur between TLR/IL-1Rs and MyD88, IL-17Rs 
similarly engage a multifunctional adaptor protein ACT1 (nuclear 
factor κB activator 1), which also contains a SEFIR domain (33, 34).

Cytokine receptor subunits are typically depicted as individual, sep-
arated monomers that are activated upon ligand binding triggering 
subunit multimerization, which initiates downstream signaling in turn. 
However, empirically determining the homeostatic or induced config-
uration state of multimeric receptors is technically challenging, and 
detailed studies of some multimeric receptors are inconsistent with this 
oversimplified view. Studies of IL-17RA dynamics by fluorescence reso-
nance energy transfer suggested that murine IL-17RA cytoplasmic tails 
are in close proximity at baseline, with binding to IL-17 increasing the 
distance between receptor intracellular domains (35), allowing accom-
modation of IL-17RC and the ACT1 signalosome (36).

Crystallographic and surface plasmon resonance analyses of the 
human IL-17RA extracellular domain revealed a stepwise model of 
receptor assembly in which binding of one IL-17R subunit to ligand 
facilitates binding to a second, distinct partner. This model also ex-
plained how a homodimeric cytokine can engage a heterodimeric 
receptor (37). A recent report described a system that exploits the 
dimerization properties of IL-17R to report IL-17–responsiveness in 
target cells in vivo by converting receptor dimerization signals into 
a traceable fluorescent signal in vivo termed cytokine cellular locat-
ing platforms (38).

A structural analysis of IL-17RC reported that IL-17RC com-
petes with IL-17RA to adopt a symmetrical dimeric conformation 

with IL-17F, IL-17A/F, and IL-17A (39). 
However, IL-17RC homodimers have not 
been shown to be signaling competent. 
Cells lacking IL-17RC are refractory to 
IL-17A/F (40–42), a deficit that is not due 
to failure to engage ligand because even 
a tailless IL-17RC that can still engage 
ligand lacks signaling capability (40, 41). 
In addition, forced murine IL-17RC di-
mers are nonfunctional, arguing against 
signaling by IL-17RC in the absence of 
IL-17RA (43). The structures of IL-17RC 
transmembrane domains are too closely 
aligned to accommodate the ACT1 sig-
nalosome (36, 44).

A study of IL-17RA and IL-17RB 
(receptor for IL-25/IL-17E) described a 
previously undescribed “tip-to-tip” in-
terface that forms between IL-17R family 
receptor subunits (Fig. 1). IL-17A binding 
reorients IL-17RA subunits, establishing 
a hexameric complex in conjunction with 
IL-17RC. Liganded receptor complexes 
create optimal spacing between IL-17RA 
transmembrane domains that can accom-
modate higher-order signalosome assem-
bly (44).

Insights regarding the structural fea-
tures of intracellular IL-17R signaling 
have emerged that are consistent with 

prior mutational and biochemical studies of this family. All IL-17R 
subunits contain SEFIR domains (32), but IL-17RA additionally has 
a nonconserved C-terminal extension termed SEFEX (SEFIR exten-
sion), which constitutes a composite functional subdomain (45). 
In keeping with their sequence differences, IL-17RA and IL-17RB 
SEFIR regions show structural distinctions (46, 47). A recent cryo–
electron microscopy study uncovered structural details of the intra-
cellular IL-17 signalosome (48). The SEFIR domains of IL-17RA 
and IL-17RB form an asymmetric heterotetramer that serves as a 
platform for downstream signaling. Upon ACT1 recruitment, two 
IL-17RA subunits act as the direct docking site, whereas IL-17RB 
plays a stabilizing, structural role without contacting ACT1 directly. 
ACT1 proteins then undergo helical oligomerization, forming an 
ordered double-stranded helical assembly. This assembly is secured 
by an anchoring mechanism in which IL-17RA’s SEFEX region acts 
as a “molecular tendril” to lock ACT1 in place. This higher-order 
structure creates a stabilized hub for recruiting downstream effector 
molecules, amplifying the signal.

There is a general paucity of information about the mechanisms 
dictating cytokine receptor cell surface expression and receptor in-
ternalization and recycling. IL-17RC is expressed at relatively low 
levels and can be difficult to detect by conventional methods. A 
study of the IL-17RC interactome identified CMTM4 (CKLF-like 
MARVEL transmembrane domain-containing protein 4), a novel 
protein with four transmembrane domains, which constitutively as-
sociates with the IL-17RC transmembrane domain. CMTM4 pro-
motes IL-17RC glycosylation and supports its trafficking to the cell 
surface (49, 50). CMTM4 does not interact with other IL-17R family 
subunits. This regulatory checkpoint therefore specifically controls 

Fig. 1. IL-17R family structure and organization. The IL-17 family comprises six ligands and five receptor subunits. 
Ligands (IL-17A, IL-17AF, or IL-17F) signal through a heterodimer of IL-17RA and IL-17RC. Structural analyses reveal 
distinct receptor configurations: IL-17RA homodimerizes, adopting a tip-to-tip architecture with IL-17A and forming 
a higher-order hexameric complex with IL-17RC. IL-17A is also reported to signal via IL-17RA and IL-17RD. IL-17B binds 
to the high-affinity subunit IL-17RB and signals via an IL-17RA–IL-17RB dimer. IL-17C signals via heterodimerization of 
receptors IL-17RA and IL-17RE. IL-17D can signal via CD93, which is structurally distinct from the IL-17R family. IL-25 
(also known as IL-17E) similarly adopts a tip-to-tip architecture with IL-17RB and promotes allosteric interactions with 
the co-receptor IL-17RA to form a signaling-competent hexameric assembly.
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signaling via IL-17A and IL-17F or the IL-17AF homodimer. Be-
cause CMTM4 has no enzymatically active domain, the precise 
mechanism by which it regulates IL-17RC surface localization re-
mains to be established.

Another binding receptor for IL-17A (but not IL-17F) is com-
posed of IL-17RA partnering with IL-17RD (51, 52). In a psoriasis 
model, IL-17RC deficiency was less severe than IL-17A/F deficiency, 
which led to the observation that IL-17RA–IL-17RD can drive IL-
17A signals in keratinocytes (53). However, detailed structural in-
formation of an IL-17RA–IL-17RD complex is lacking. An IL17RD 
mutation in congenital hypogonadism has been described (54), al-
though no immune-related deficiencies are known.
Beyond IL-17A/F receptors
IL-17RA is a common subunit across the IL-17 ligands, including 
IL-17B, IL-17C, and IL-17E (IL-25). IL-17RB is used by both IL-17B 
and IL-25 (25, 55), and IL-17B competes with IL-25 for IL-17RB 
occupancy (56). IL-25 forms a 2:2 homodimer with IL-17RB via 
membrane-distal fibronectin type III–like domains (44). In contrast 
with IL-17A/F, where both subunits interact with ligand, IL-25 
forms an initial binary complex with IL-17RB promoting allosteric 
interactions between IL-17RB and its co-receptor IL-17RA. These 
interactions also form tip-to-tip interfaces that are superimposable 
with the IL-17A–IL-17RA and IL-17A–IL-17RA–IL-17RC tip-to-tip 
interfaces. Point mutations of the IL-25–IL-17RB ligand-receptor 
interface diminish signaling capability (44). Thus, the composition 
of a functional ligand-receptor structure is pivotal to IL-17 function, 
with features distinct from other cytokine receptors.

IL-17C is a potent activator of dermal immunity but, unlike IL-
17A/F, is produced by nonimmune cells (57). IL-17C signals via IL-
17RA and IL-17RE to control skin microbes such as Staphylococcus 
but is dispensable for dermal and oral candidiasis (58). Overexpres-
sion of IL-17C in skin induces a psoriatic-like condition (59, 60). 
Beyond skin, enhanced secretion of IL-17C by renal tubular epithe-
lial cells has been observed in patients and mice with acute kid-
ney injury. Neutralization of IL-17C ameliorates renal dysfunction 
(61, 62). IL-17C drives pathologic polarization of alveolar macro-
phages to the M1 phenotype in neutrophilic asthma (63) and is pro-
duced in Neisseria gonorrhoeae infections (64). The configuration of 
IL-17C–liganded receptors remains undefined, although it is likely 
that analogous structural principles found for IL-17RA/RB will ap-
ply. There is also little known regarding downstream IL-17C signal-
ing mechanisms because signals elicited by this cytokine in cultured 
cells tend to be so weak as to be negligible and manifest modestly 
even in combination with other cytokines (60, 65). However, ACT1 
and IκBζ (inhibitor of nuclear factor κBζ) are required (66), and two 
repressors of IL-17C have been identified: T cell factor 4 (TCF4) 
(65) and Regnase-1, a posttranscriptional endoribonuclease (67).

Although not technically a member of the IL-17R family, CD93 is 
reported to bind and mediate IL-17D signaling, leading to induction 
of IL-22 in intestinal ILC3s and contributing to gut homeostasis (68, 
69). One intriguing role for IL-17D is the control of IL-36–mediated 
inflammation in the skin, which can alter the balance of membrane-
bound versus soluble IL-36R subunits (24). Again, structural knowl-
edge of the IL-17D–CD93 pairing remains an existing gap.

Structural insights into the IL-17R family offer more than a static 
picture. They inform how IL-17R engagement translates into intra-
cellular signaling pathways. The spatial reorientation of the IL-
17RA/RC ectodomains upon ligand binding not only permits stable 
complex formation but also aligns intracellular SEFIR domains to 

enable optimal recruitment of the adaptor ACT1. This dynamic re-
arrangement primes the receptor for formation of a higher-order 
signalosome, which, in turn, enables bifurcation into transcriptional 
and posttranscriptional programs. Thus, receptor conformation and 
downstream signaling are structurally and functionally inseparable 
in IL-17R signaling.

IL-17 SIGNAL TRANSDUCTION
Pathways leading to transcriptional regulation
Proximal signaling adaptor engagement
The success of targeted therapies such as Janus kinase (JAK) inhibi-
tors underscores the clinical value of mapping the biochemistry of 
cytokine signal transduction cascades (70). IL-17R–mediated sig-
naling is mechanistically distinct from other cytokine families, ow-
ing to its structural divergence, which leads to the activation of 
unusual or noncanonical signaling events. Despite its homology to 
TLR/IL-1R receptors (32), IL-17R does not use conventional TIR 
adaptors such as MyD88 or TRIF (TIR-domain–containing adapter-
inducing interferon-β) to activate gene expression but rather IL-
17RA signals through a pivotal cytosolic multifunctional adaptor 
ACT1 (45), which binds IL-17RA via heterotypic SEFIR-SEFIR in-
teractions (Fig. 2). ACT1 is key for signaling by several IL-17 ligands, 
including IL-17A/F, IL-17C, and IL-25 (Table 1) (71, 72).

After ligand engagement and recruitment, ACT1 oligomerizes 
and recruits key downstream effectors, notably the nondegradative 
ubiquitin ligase tumor necrosis factor (TNF) receptor–associated fac-
tor 6 (TRAF6) (73). TRAF6 creates K63-linked polyubiquitin chains 
that enable linear-ubiquitin assembly complex to create linear ubiqui-
tin linkages (33, 34, 36, 73, 74). When combined, these polyubiqui-
tin chains recruit effector proteins, such as the TAB–transforming 
growth factor β (TGF-β)–activated kinase 1 and the NEMO (nuclear 
factor κB essential modulator)–IκB kinase (IKK) complexes, which 
activate canonical nuclear factor κB (NF-κB) and mitogen-activated 
protein kinase (MAPK) [extracellular signal–regulated kinase (ERK), 
p38, and c-Jun N-terminal kinase]–AP1 (activator protein 1) path-
ways (33, 73, 75). This is in line with the fact that proximal promoters 
of IL-17 target genes are enriched for NF-κB and AP1 recognition 
elements (76). Furthermore, ACT1 has a U-box domain that medi-
ates the K63 ubiquitination of TRAF6 and is necessary for IL-17 sig-
naling (77). However, mutation of a critical residue required for E3 
ligase activity [Leu286→Gly (L286G)] does not have a functional 
effect in vivo and does not suppress IL-17–mediated inflammation 
(78). Although TRIF is dispensable for inducing IL-17 target genes, 
TRIF can bind ACT1 and compete for occupancy on IL-17RA, re-
stricting signaling (79). Thus, ACT1 integrates proximal IL-17 signal-
ing in unusual ways compared with related receptors (namely, TLRs).
NF-κB and IκBζ
Canonical NF-κB (p50/p65) is classically viewed as the signature tran-
scriptional mediator of IL-17 gene regulation, although its activation 
is relatively weak. By contrast, the noncanonical IκB-family coactiva-
tor IκBζ (Nfkbiz) is rapidly up-regulated by IL-17 and is responsible 
for many, perhaps most, downstream IL-17 signals (80–83). Regula-
tion of IκBζ occurs at multiple levels, including transcriptional induc-
tion through NF-κB, posttranscriptional control of Nfkbiz mRNA, 
inducible phosphorylation, and regulated protein degradation (84). 
Mice lacking Nfkbiz, for example, exhibit a spectrum of phenotypes 
that encompass not only IL-17–dependent signals [e.g., resistance 
to the IL-17–driven multiple sclerosis mouse model experimental 
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autoimmune encephalomyelitis (EAE) and psoriasis, susceptibility to 
fungal infections, etc.] but also additional early-life defects and fea-
tures resembling Sjögren’s syndrome (84). In addition, IκBζ mediates 
IL-17–induced metabolic adaptations in lymph node (LN) stromal 
cells, highlighting its broad role in tissue-specific immunity (85).
C/EBPs
C/EBPs (CCAAT/enhancer binding proteins)—specifically C/EBPβ 
and C/EBPδ—comprise an underappreciated class of IL-17 tran-
scriptional regulators. Expression of both proteins is enhanced in 
cultured cells upon IL-17 stimulation and under IL-17–dependent 
inflammatory conditions. Moreover, C/EBP recognition elements are 
overrepresented in IL-17–sensitive promoters. Loss of C/EBPβ or C/
EBPδ impairs IL-17–induced gene expression (45). IL-17 regulates 
C/EBPs in a variety of ways, including transcriptional induction (by 
C/EBPβ/δ cross-regulation), mRNA stability, protein synthesis, and 
posttranslational modification. Exemplifying this last function, IL-17 
triggers sequential C/EBPβ serine phosphorylation through glyco-
gen synthase kinase 3β and ERK, modulating the capacity of this 
transcription factor (TF) to transactivate target genes, including 
classic inflammatory targets (e.g., IL6 and LCN2) and the endothe-
lial inhibitor of inflammation DEL1 (developmental endothelial 
locus 1) (86, 87).

C/EBPs are required for some although not all IL-17 activities 
in vivo. C/EBPδ-deficient mice phenocopy Il17ra−/− mice in terms of 
resistance to renal autoimmunity (88, 89), although they show less resis-
tance to EAE (90). However, C/EBPβ and C/EBPδ are dispensable for a 
key IL-17–driven host response, opportunistic candidiasis infections 

(91). Thus, some IL-17 signals appear pre-
dominant in host defense, whereas others 
are more apparent in autoimmune inflam-
mation, illustrating that IL-17 differentially 
deploys signaling circuits to tailor output. 
Such signaling distinctions have potential 
implications for therapy because an ideal 
drug would block pathways that promote 
autoimmune inflammation while sparing 
those mediating host defense.
Other TFs
Some TFs are context-specific regulators 
of IL-17 signaling. CUX1 (cut-like ho-
meobox 1) cooperates with IκBζ to me-
diate IL-17–TNF synergy in fibroblasts 
(92). In wound-edge keratinocytes, IL-17 
activates HIF-1α (hypoxia-inducible fac-
tor 1α), promoting reepithelialization 
through a glycolytic gene program (93, 94). 
In tumor-associated fibroblasts, IL-17– 
driven HIF-1α translation triggers colla-
gen deposition and immune exclusion, 
limiting antitumor immunity (95). TCF4 
is a transcriptional repressor that con-
strains IL-17A and IL-17C–driven dermal 
inflammation (65), relieving repression 
of the inhibitory ribonuclease Regnase-1. 
These findings are part of a growing rep-
ertoire of tissue-specific signaling effec-
tors that determine context-dependent 
outcomes of IL-17.

Posttranscriptional regulation
IL-17 signals synergistically or cooperatively with diverse stimuli 
that activate a variety of different downstream TFs. Such synergistic 
partners include activators of NF-κB [canonically TNF but also 
lymphotoxin, lipopolysaccharide (LPS), and IL-1], signal transduc-
ers and activators of transcription (STAT)–activating ligands (e.g., 
interferon-γ, IL-13, and erythropoietin), microbial products (e.g., 
LPS and candidalysin), and TGF-β, among others. This capacity of 
IL-17 to signal cooperatively with diverse ligands is due to its capac-
ity to mediate posttranscriptional events (Fig. 3) (10, 71, 96, 97). 
Many IL-17 target genes are intrinsically unstable, a property deter-
mined by characteristic sequences or modifications in the 3′UTR 
[e.g., AU-rich elements (AREs) and epitranscriptomic mRNA mod-
ification] (96). IL-17 up-regulates or otherwise mobilizes a variety 
of RNA binding proteins (RBPs) that orchestrate the downstream 
signaling outputs of these signals, which are described in the fol-
lowing sections (Table 1).
Act1
A paradigm shift in IL-17 posttranscriptional signaling was the dis-
covery of its functions beyond its established role as an adaptor and 
E3 ubiquitin ligase. Namely, ACT1 has RNA binding capabilities that 
coordinate target mRNA stability and translation (98, 99). Through 
its SEFIR domain, ACT1 binds directly to certain IL-17–induced 
mRNAs via a conserved stem-loop structure in transcript 3′UTRs 
(98). Upon IL-17 stimulation, ACT1 becomes phosphorylated by 
IKKε, promoting nuclear translocation and recruiting the splicing 
factor, SF2/ASF (splicing factor 2/alternative splicing factor). This 

Fig. 2. Transcriptional coordination of IL-17 signaling outcomes. IL-17 binds its receptor (chiefly, the IL-17RA–IL-
17RC heterodimer), inducing assembly of the ACT1 signalosome, which leads to activation of TFs (e.g., NF-κB/IκBζ 
and C/EBPs). The tetraspanin protein CMTM4 mediates IL-17RC glycosylation and membrane localization. IL-17 in-
duces feedback responses through various negative or feed-forward regulatory pathways (e.g., A20, ABIN-1, USP25, 
and β-TrCP). NAP1, NF-κB–activating kinase-associated protein 1.
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interaction displaces SF2/ASF from target transcripts, restraining 
SF2/ASF-mediated mRNA decay (100). In contrast with the TRAF6-
driven activation of NF-κB and AP1 TFs, these mRNA-related func-
tions of ACT1 are TRAF2 and TRAF5 dependent, indicating signal 
branch specificity (71). In addition, TBK1 (TANK-binding kinase 
1)–mediated phosphorylation of ACT1 inhibits decapping enzymes 
Dcp1 (decapping enzyme 1) and Dcp2, which are components of P 
bodies that drive mRNA turnover under cellular stress (98). These 
mechanisms enable IL-17 to block mRNA degradation pathways and 
sustain the expression of key inflammatory mediators.
AT-rich interaction domain 5A
Common to members of the AT-rich interaction domain (ARID) 
family, ARID5A (AT-rich interaction domain 5A) contains a DNA 
binding domain (101, 102). Studies of TLR4 signaling in macro-
phages first revealed that ARID5A is also an RBP and controls not 
only myeloid responses to LPS but also TH17 cell lineage differentia-
tion (103). IL-17 up-regulates ARID5A mRNA and protein expres-
sion via canonical NF-κB–dependent transcription of the ARID5A 
gene promoter. ARID5A, in turn, stabilizes many target mRNAs, 
particularly cytokines and chemokines such as Il6 and Cxcl1 (104–
106). ARID5A interacts with TRAF2, which is necessary for mRNA 
stabilization (104). However, ARID5A was not detected in a pro-
teomic analysis of the IL-17R–associated signalosome (36), leaving 
unanswered questions regarding its spatial localization and poten-
tial mechanism(s) of target mRNA selection.

Another posttranscriptional function of ARID5A is to augment 
RNA translation. Although many ARID5A-occupied mRNAs are sta-
bilized as a result of this interaction, others are regulated at the level of 
protein accumulation (89, 102), including the TFs IκBζ and C/
EBPβ/δ. IL-17 prompts relocalization of ARID5A from the nucleus 

predominantly to the cytoplasm (89, 104). ARID5A associates with 
the ribosomal components eIF4G (eukaryotic translation initiation 
factor 4 gamma) and 18S ribosomal RNA (rRNA), facilitating dock-
ing onto the 40S ribosome and increasing cap-dependent translation 
(89, 102, 104). Transcriptome-wide analysis of ARID5A-binding tar-
gets identified roles in rRNA processing and transcript elongation 
control, expanding the ARID5A regulatory footprint into control 
of core translation machinery (89, 102, 106). In this way, ARID5A 
couples RNA binding with translational control and amplification of 
inflammatory TFs, thereby integrating IL-17 output both transcrip-
tionally and posttranscriptionally.

Mice lacking Arid5a are protected from IL-17–associated inflam-
matory models, including EAE, autoimmune hepatitis, pancreatitis, 
and autoimmune glomerulonephritis (AGN) and collagen-induced 
arthritis (89, 103, 107–110). Both human ARID5A and as CEBPD are 
consistently elevated in human crescentic glomerulonephritis kidney 
disease under a variety of conditions. Moreover, ARID5A supports 
C/EBPβ/δ translation in renal tissue and is essential for pathology 
(88, 89, 104). ARID5A consequently serves as a posttranscriptional 
rheostat, biomarker, and a potential candidate therapeutic target for 
end-stage renal disease. Thus, ARID5A acts as a dual-function RNA 
binding and regulatory protein that bridges IL-17 signaling to both 
transcript stability and protein synthesis, with critical roles in inflam-
mation, autoimmunity, and tissue-specific immune responses.
Insulin-like growth factor 2 RBP2
IGF2BP2 (insulin-like growth factor 2 RBP2) or IMP2 (insulin-like 
growth factor 2 mRNA-binding protein 2) is part of a recently appre-
ciated arm of immune signaling that converges on mRNA stabiliza-
tion and translation. Cells lacking IMP2 are almost entirely refractory 
to IL-17–induced gene expression, with major impairments in the 

Table 1. Summary of signaling effectors in the IL-17 signaling pathway based on tissue selectivity. PNS, peripheral nervous system; ?, unknown; IgA, 
immunoglobulin A; COPD, chronic obstructive pulmonary disease.

Indication/context Proximal adaptors/effectors Transcription factors RNA binding proteins Outcome/function

CNS/PNS (neurological) ? NF-κB, C/EBPβ ? Anxiety, ASD-like behaviors, 
synaptic plasticity (138, 176)

CNS (autoimmune) ACT1 NF-κB Regnase-1, IMP2, ARID5A Multiple sclerosis (8, 71, 177)

Intestine ACT1 ATOH1, IκBζ, STAT3 Regnase-1 Homeostasis, epithelial bar-
rier maintenance, Citrobacter 

host defense (9)

 Adipose ACT1 C/EBPα, PPARγ, KLFs ? Inhibition of adipogenesis, 
insulin resistance (30, 144)

 Skin ACT1 IκBζ, C/EBPβ, C/EBPδ, TCF4 Regnase-1, ARID5A Psoriasis, keratinocyte 
proliferation, wound healing 

(178, 179)

 Kidney ACT1 C/EBPδ, NF-κB Regnase-1, IMP2, ARID5A Renal fibrosis, tubular injury, 
AGN, SLE (180, 181)

 Lymphatic organs ACT1 IκBζ, NF-κB Roquin Germinal centers, B cell 
differentiation, IgA, and 
myelopoiesis (10, 182)

Oral mucosa ACT1 IκBζ, C/EBPβ, NF-κB ? Oropharyngeal candidiasis, 
periodontitis (183)

 Lung ACT1 C/EBPβ, C/EBPδ, NF-κB Roquin, Regnase-1, ARID5A Neutrophil recruitment, 
asthma/COPD exacerbation 

(96, 103, 184)

 Joint ACT1 NF-κB ARID5A Rheumatoid arthritis 
(22, 110, 185, 186)
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induction of the C/EBP TFs (111). IMP2 binds to Cebpb and Cebpd 
mRNAs and controls transcript half-life and inducing profound im-
pacts on protein expression. IMP2 binds these target transcripts via 
m6A (N6-methyladenosine) modifications. Igf2bp2-deficient mice are 
refractory to IL-17–induced AGN and EAE (111, 112). In a murine 
AGN kidney, consistent with cell culture studies, renal epithelial cells 
require IMP2 to stabilize m6A-modified Cebpd transcripts and pro-
mote C/EBPδ translation. C/EBPs are essential for directing lipocal-
in-2 (LCN2) expression (76), a biomarker and driver of renal damage. 
By controlling C/EBPs, IMP2 elevates markers of kidney damage and 
drives neutrophilic glomerular inflammation (112). In EAE, IMP2 
supports the stability of Ccl2 (chemokine C-C motif ligand 2) mRNA 
in stromal cells, facilitating monocyte recruitment and the expansion 
of TH17 cells (96). In both models, deletion of Imp2 prevents disease 
development. Moreover, deletion of the Igf2bp2 gene after disease 
onset reduces disease severity, suggesting that this could be a viable 
therapeutic target. Thus, IMP2 functions in both the initiation and 
maintenance phases of IL-17–mediated autoimmunity.
Human antigen R
Human antigen R (HuR) [encoded by ELAV-like protein 1 (ELAVL1)] 
is a ubiquitously expressed RBP with extensive connections to con-
trol translation in T cells and beyond. In response to IL-17, HuR is 
recruited to the ACT1-TRAF2-TRAF5 complex and activated via 
ACT1-dependent ubiquitination. HuR binds to 3′UTRs of ARE-
containing transcripts [e.g., Cxcl1 (chemokine C-X-C chemokine 
ligand 1)] competing with the destabilizing splicing factor SF2/ASF. 
This antagonism sustains mRNA stability, amplifying neutrophil 

recruitment and the resulting inflammation. 
IL-17 signaling induces compartment-
specific RNA-protein assemblies in which 
ACT1 facilitates HuR recruitment to mRNA 
on polysomes and forms complexes in 
the nucleus and P bodies that modulate 
mRNA decay enzymes, Dcp1/2 (113). In 
addition, HuR stabilizes many inflamma-
tory mRNAs (e.g., Tnf, Il1b, Il4, Ifng, and 
Il17a). Mice lacking HuR exhibit accord-
ingly reduced IL-17 production and are 
protected from EAE (114). HuR is part of 
an interacting network of RBPs that in-
cludes ARID5A (104), IMP2, and ACT1. 
In this way, HuR serves as a central scaf-
fold that coordinates the activities of mul-
tiple RBPs to fine-tune transcript fate in 
response to IL-17.
Regnase-1
Regnase-1 [also known as MCPIP-1 (mono
cyte chemoattractant protein-induced pro-
tein 1) and encoded by ZC3H12A] is an 
endoribonuclease that enforces potent nega-
tive regulation of various inflammatory 
pathways, including TLRs and T cell recep-
tor (TCR) signaling (115). IL-17 induces 
ZC3H12A transcription via NF-κB and en-
hances its mRNA stability through DDX3X 
(DEAD-box helicase 3 X-linked), which, 
in turn, complexes with ACT1 (71). Reg-
nase-1 targets many IL-17–induced tran-
scripts such as Il6, Nfkbiz, Il17ra, and Il17rc 

to restrict signal propagation (116). Regnase-1 recognizes RNA 
stem-loop structures—often in cooperation with Roquin—and is 
dynamically counteracted by stabilizing RBPs such as ARID5A (96). 
Loss of Regnase-1 increases IL-17–driven inflammation across mul-
tiple models, including EAE, AGN, dermatitis, and psoriasis (117). 
Conversely, the resulting enhanced IL-17 activity in the absence of 
this potent restrictor is beneficial for augmenting immunity to in-
fections where IL-17 plays a major role, including fungal and bacte-
rial clearance (e.g., C. albicans and K. pneumoniae) (116, 118).

IL-17 triggers complex regulation of Regnase-1. This endoribonu-
clease is inducibly phosphorylated through an ACT1-TBK1/IKKε axis. 
This modification prompts Regnase-1 translocation from endoplasmic 
reticulum to cytosol, rendering it inactive and elevating IL-17 target 
mRNA concentrations. Mice with phosphorylation-resistant Regnase-
1 mutations are therefore protected from TH17 cell–mediated immu-
nopathology (119). Among the mRNAs of significance targeted by 
Regnase-1 is Nfkbiz (IκBζ), which is directed by TBK1-dependent 
Regnase-1 phosphorylation. This can be disrupted by dimethyl fumarate 
(DMF), a clinically approved small-molecule drug. DMF is reported 
to inhibit the ACT1-TBK1 axis, preventing Regnase-1 inactivation 
(120). Regnase-1 is a tumor suppressor in colonic epithelium, limiting 
IL-17–driven tumor growth, in part, by degrading Nfkbiz, correlating 
with poor prognosis in colorectal cancer (121). These findings position 
Regnase-1 as a central gatekeeper of IL-17–driven transcript stability 
and emphasize the significance of tightly regulating RNA fate.

These insights clarify the molecular underpinnings of mRNA sta-
bilization downstream of IL-17 and point to the possible effectiveness 

Fig. 3. Posttranscriptional coordination of IL-17 signaling outcomes. IL-17 regulates mRNA fate, coordinated by 
RBPs, which mediate transcript stabilization and/or control protein synthesis. Ribosomes are depicted in purple. 
Many of the gene targets controlled by IL-17 posttranscriptionally encode TFs (e.g., IκBζ and C/EBPβ/δ). Thus, cross-
talk between transcriptional gene activation and posttranscriptional regulation dictates the magnitude and dura-
tion of IL-17 responses.
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of targeting RNA fate modulators to temper IL-17–driven patholo-
gy. Whether by enhancing Regnase-1 activity to restrain chronic 
inflammation or by preventing its inactivation in tumor settings, 
targeting this node could offer a strategy to calibrate cytokine-driven 
pathology (122).

Feedback regulation
Inflammation is subject to multitiered control that ensures appropri-
ate signal magnitude and duration. Constitutive regulators of IL-17 
signals such as TBK1 and IKKε impose tonic signaling suppression, 
explaining the relatively restrained activation of NF-κB and MAPK 
by this cytokine compared with other inflammatory stimuli. Loss of 
these kinases exacerbates IL-17 responses (36). Why this tonic re-
straint pathway is so widely preserved is unknown, although pre-
sumably it speaks to the potential for IL-17 to cause dangerous 
immunopathology.

ACT1 is subject to feedback restriction through IL-17–induced 
phosphorylation on serine residues, a modification that marks ACT1 
as a target for degradation by β-TrCP (beta-transducin repeats-
containing protein) (71). NEMO (IKKγ)–induced TBK1 and IKKε 
phosphorylate ACT1 at sites in the SEFIR and TRAF6-binding do-
mains, impairing TRAF6 recruitment (36, 123). This mechanism lim-
its signaling and moreover is impaired by an Act1 mutation (D10N) 
that has been linked to dysregulated inflammation in psoriasis (124).

Other members of the TRAF family impose further layers of reg-
ulation. TRAF3–IL-17RA interactions interfere with ACT1 associa-
tion, whereas TRAF4 competes with TRAF6 for ACT1 binding. 
These inhibitory interactions limit downstream activation of NF-κB 
and MAPKs (71). IL-17–inducible feedback inhibitors [e.g., A20 (en-
coded by TNFAIP3) and USP25 (ubiquitin-specific peptidase 25)] 
deubiquitylate signaling intermediates including TRAF6 and TRAF5, 
dampening NF-κB and MAPK activation (71). A 14-3-3 family 
member binds TRAF5 and TRAF6 and differentially controls down-
stream IL-17–driven signals (125). A20 is transcriptionally induced 
by IL-17, reinforcing a negative feedback loop that explains some 
consequences of A20 deficiency. ABIN-1 (A20 binding inhibitor of 
NF-κB 1; encoded by TNIP1) is an A20-binding adaptor, which rein-
forces this brake on signaling and additionally suppresses IL-17 re-
sponses independently of A20 by directly associating with IL-17RA 
(126). Variants of ABIN-1 are linked to psoriasis and systemic lupus 
erythematosus (SLE) (127), emphasizing its relevance as a physiolog-
ical restraint of inflammation.

In parallel with protein-based regulators, microRNAs (miRs) 
shape inflammatory responses posttranscriptionally. IL-17 represses 
miR-23b, which would otherwise down-regulate scaffolding pro-
teins enabling NF-κB activation (TAB2, TAB3, and IKKα) (128). By 
releasing such inhibition, IL-17 promotes a transient amplification 
of downstream inflammatory genes. miR-30a targets ACT1 in an 
analogous manner (129), showing that IL-17 signals can be tuned by 
modulating core pathway components at the RNA level.

Noncanonical IL-17 signaling
Recent findings reveal noncanonical subsidiary pathways activated 
by IL-17, in part, via tyrosine phosphorylation. For example, IL- 
17R–EGFR (epidermal growth factor receptor) interactions prompt 
ACT1 recruitment of c-Src (130). In keratinocytes, the Syk tyrosine 
kinase facilitates ACT1-TRAF6 interactions, optimizing NF-κB target 
gene activation (131). Many conventional Syk-dependent pathways 
converge on CARMA-MALT1-BCL10 (CARD-containing MAGUK 

adaptor–mucosa-associated lymphoid tissue lymphoma translocation 
protein 1–B cell lymphoma 10) complexes (e.g., TCR, B cell receptor, 
and dectins). IL-17 was similarly shown to signal via CARD14 (cas-
pase recruitment domain-containing protein 14, or CARMA2), which 
binds ACT1-TRAF6. A CARMA2 gain-of-function mutant associated 
with psoriasis potentiates psoriatic dermatitis in mice (132). Human 
MALT1 deficiency is associated with C. albicans fungal infections, 
which typically trigger strong IL-17–dependent immune responses 
(133, 134). Although it has been suggested that the IL-17 response im-
pairments seen in the MALT1-deficient setting arise from an impaired 
Syk-driven CARD14-MALT-BCL pathway, this has not been directly 
demonstrated (135). In oligodendrocyte progenitor cells, an interac-
tion between IL-17 and NOTCH1 contributes to TH17 cell–induced 
inflammation, although the underlying mechanisms are not well ar-
ticulated (136). In keeping with these concepts, a Caenorhabditis 
elegans IL-17 ortholog triggers signaling through MALT-1, scaffold-
ing ACT1 with other signaling intermediates in neurons (137). Al-
though C. elegans is evolutionarily distant, this intriguing connection 
is in line with recent work showing that IL-17 plays previously unan-
ticipated roles in neurons (12, 138).

There is good evidence for activation of phosphatidylinositol 
3-kinase (PI3K) in the IL-17 pathway. In keratinocytes, IL-17 facili-
tates wound repair through a MAPK-induced HIF-1α node that en-
hances glycolytic metabolism (93, 94). IL-17 induces PI3K and AKT 
levels to inhibit autophagy, which participate in progression of pso-
riatic lesions. Blockade of PI3K ameliorates skin inflammatory con-
ditions including psoriasis (94, 139). IL-17 is also reported to induce 
the SHP2 (Src homology 2 domain-containing protein tyrosine 
phosphatase 2) phosphatase that dephosphorylates ACT1, perhaps 
driving autonomous activation of IL-17R signaling (140).

Thus, events in the IL-17 signaling cascade are shaped by mRNA 
stabilization, protein translation, and cooperation/synergy with in-
flammatory signals, making its contribution to an inflammatory mi-
croenvironment complex and often pivotal. Although the signaling 
mechanisms of IL-17A—and to some extent IL-17F—are now char-
acterized in considerable detail, there are important gaps (Table 1). 
Furthermore, our understanding of other IL-17 family members re-
mains limited. Given the distinct receptor usage and tissue-specific 
expression patterns across the IL-17 family, it would be a mistake to 
assume mechanistic equivalence. Future studies will be needed to es-
tablish appropriate systems and settings to define the broader IL-17 
family from a molecular standpoint.

IL-17 SIGNALING FUNCTIONS: AN EXPANDING REPERTOIRE
IL-17 and immunometabolism
Understanding coordination between the immune and metabolic sys-
tems is a rapidly evolving field (Fig. 4). Several early studies noted dys-
regulation of body mass, fat distribution, and weight gain in mice 
lacking IL-17 components (141–143). Furthermore, IL-17 acts locally 
and systemically to shape metabolic outcomes (30, 144). IL-17 impairs 
insulin sensitivity, in part, by altering transcriptional responses to 
PPARγ (peroxisome proliferator–activated receptor γ), promoting fea-
tures of metabolic syndrome (145). Paradoxically, IL-17A inhibits ad-
ipogenic differentiation by suppressing proadipogenic factors (e.g., 
PPARγ and C/EBPα) and up-regulating antiadipogenic Krüppel-like 
factor (KLF)–family TFs (142). Thus, although IL-17 limits adipose ex-
pansion, the net effect of its proinflammatory and insulin-desensitizing 
effects may ultimately contribute to metabolic dysfunction.
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Adipose-resident γδ T cells are IL-17 producers that coordinate 
metabolic, neural, and immune circuits in adipose tissue. γδ T cell–
generated IL-17 induces IL-33 production by stromal cells, which, in 
turn, supports regulatory T cell expansion (146). Under homeostatic 
conditions, γδ T cells orchestrate circadian IL-17 production (147). 
Disruption of this IL-17–circadian axis alters lipid metabolism, de-
creases energy expenditure, and impairs thermogenesis, revealing 
IL-17 as an atypical neuroimmune effector. Moreover, IL-17R signal-
ing in γδ T cells promotes TGFβ1 expression, which regulates sympa-
thetic innervation of adipose tissue and supports energy expenditure 
and thermogenic capacity (148).

In infection and chronic inflammation, IL-17A serves as a modu-
lator of immunometabolic adaptation. During Trypanosoma brucei 
infection, IL-17A promotes adipocyte maturation and lipid mobiliza-
tion, leading to parasite clearance (149, 150). Under chronic inflam-
matory conditions such as psoriasis, γδ T cells undergo a metabolic 
shift, with increased lipid uptake and elevated aerobic glycolysis, up-
regulating enzymes that couple glycolysis to fatty acid synthesis 
[e.g., adenosine 5′-triphosphate citrate lyase and acetyl–coenzyme 

A carboxylase 1 (ACC1)]. Inhibition of 
ACC1 therefore mitigates skin inflam-
mation (151). Beyond adipose tissue, 
epithelial-specific deletion of Il17ra leads to 
altered microbiota composition, impaired 
glucose tolerance, increased adiposity, and 
hepatic steatosis upon high-fat diet, dem-
onstrating an important IL-17–mediated 
gut-immune axis in metabolic control 
(152). Thus, inflammation and metabo-
lism exist in a bidirectional relationship, 
with IL-17 not only a driver of immu-
nometabolic rewiring but also shaped by 
cellular metabolic states.

IL-17 and neurobiology
IL-17 signaling operates at a variety of 
neuroimmune interfaces, influencing 
behavior through region-specific mecha-
nisms (Fig. 4). Recent work has uncov-
ered an IL-17A–induced IL-25–IL-17RB 
signaling axis in the S1DZ (primary so-
matosensory cortex dysgranular zone), a 
cortical region involved in sensory inte-
gration and social behavior. This path-
way modulates sociability in models of 
neurodevelopmental disorders by reduc-
ing hyperexcitability in the S1DZ, which 
is causally linked to social withdrawal 
behaviors (138). This neuroimmune loop 
was first uncovered in maternal immune 
activation models, in which pregnant mice 
exposed to TLR ligand stimuli such as 
poly(I:C) or LPS give birth to offspring 
with autism spectrum disorder (ASD)–
like social deficits (153). Systemic in-
flammation or direct administration of 
IL-17 transiently restores sociability via 
the S1DZ. This effect is absent in mono-
genic autism models, unless IL-17 is di-

rectly delivered to the same cortical region (138). Parallel evidence 
links IL-17A and IL-17C to anxiety-like behavior, acting through 
IL-17RA/RE–expressing neurons in the basolateral amygdala (138). 
Cytokine signaling in this circuit increases neuronal excitability and 
promotes anxiety, whereas IL-10 counteracts these effects, suggest-
ing bidirectional tuning of emotional states by cytokine balance. In 
line with this, a consortium of gut-resident fungi not only promote 
gut barrier integrity but also modulate social behavior through 
neuron-intrinsic IL-17RA signaling (11).

In addition to emotional regulation, IL-17 contributes to cogni-
tive dysfunction in systemic disease contexts. In a model of hyperten-
sion, IL-17 from meningeal T cells impaired memory by acting on 
border-associated macrophages through IL-17RA (154). A parallel 
role was identified in central nervous system (CNS) autoimmunity, 
where IL-17A promotes recruitment of IL-1β–secreting myeloid cells 
that prime encephalitogenic IL-17–producing γδ T cells and TH17 
cells, amplifying neuroinflammation and driving EAE (155). How-
ever, not all evidence points to IL-17 and IL-17F as direct encephali-
togenic effectors in the CNS. In Il17a−/−Il17f−/− mice, resistance to 

Fig. 4. Recent insights into tissue-specific IL-17R functions. IL-17 exerts cell- and tissue-selective activities that 
underlie its pleiotropic functions. In the CNS, IL-17 signaling through IL-17RA modulates anxiety-like and social be-
havior and promotes short-term memory formation. Intestinal and adipose IL-17R regulates a gut-brain-immune axis 
influencing metabolic homeostasis, adipogenesis, thermogenesis, and insulin sensitivity. IL-17 acts in mesenchymal 
subtypes in LNs and splenic stroma, specifically fibroblastic reticular cells (FRCs). In many tissues, including skin, vis-
ceral organs, and the oral mucosa, IL-17 drives epithelial host defense, neural injury responses, and sensory neuron 
regeneration. IL-17 also plays stage- and cell type–specific functions in renal diseases. UCP-1, uncoupling protein 1; 
ATGL, adipose triglyceride lipase; HSL, hormone-sensitive lipase; RTECs, renal tubular epithelial cells.
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EAE correlates with altered intestinal microbial composition. Re-
pression of IL-17 in gut epithelium or restoration of a wild-type–like 
microbiota was sufficient to induce EAE without requiring IL-17A/F 
activity in the CNS (156).

In addition, IL-17 is implicated in homeostatic behavioral regu-
lation. Meningeal γδ T cells constitutively produce IL-17, which 
modulates anxiety-like behavior through IL-17RA on cortical gluta-
matergic neurons. Genetic deletion of IL-17RA in this class of neu-
rons reduced anxiety (157). Moreover IL-17 promotes short-term 
memory formation by enhancing glial production of brain-derived 
neurotrophic factor in the hippocampus (158). Thus, IL-17A cou-
ples environmental immune surveillance to behavioral adaptation 
and cognitive plasticity.

Beyond the brain, IL-17 family members contribute to neural 
injury responses. Upon peripheral nerve damage, Schwann cell–
derived IL-17B signals via IL-17RB to promote macrophage recruit-
ment, myelin debris clearance, and axon regeneration, with impaired 
repair observed in IL-17B– or IL-17RB–deficient mice (159). Simi-
larly, commensal-specific TH17 cells in the skin release IL-17A upon 
injury, which directly signals through IL-17RA in sensory neurons, 
whose expression is up-regulated after injury, to promote axonal 
regrowth (13). These findings underscore the capacity of IL-17 cyto-
kines to bridge immune sensing and neuronal regeneration, coordi-
nating repair across distinct barrier tissues.

Nonetheless, the intracellular signaling events governing IL-17 
activity in neurons remain undefined. Uncovering the signaling 
logic behind these functions, including noncanonical adaptors, TFs, 
and RBPs, will be essential for translating this knowledge into new 
therapeutic strategies.

IL-17 and cancer
Although a broad topic that cannot be fully encompassed here, IL-
17 plays multifaceted roles in cancer, acting both as a promoter of 
tumor-supportive inflammation and a regulator of tissue-intrinsic 
repair pathways (160). In skin, IL-17RA cooperates with EGFR in 
leucine-rich repeats and immunoglobulin-like domain 1 epidermal 
stem cells, driving expansion and migration during wound healing 
and contributing to tumor initiation. IL-17R–EGFR cross-talk is me-
diated by ACT1–TRAF4–c-Src complexes and culminates in ERK5 
activation (130). IL-17 signaling in colon induces the progenitor 
marker PLET1 (placenta-expressed transcript 1) in LGR5+ (leucine-
rich repeat-containing G protein-coupled receptor 5–positive) epithe-
lial cells, crucial for epithelial regeneration. PLET1+ cells accumulate 
after injury and contribute to colon tumorigenesis, highlighting how 
IL-17A directs stemness and repair in ways that can be co-opted by 
cancer (161).

IL-17 regulates tumor-promoting metabolic adaptations through 
selective posttranscriptional mechanisms via ACT1, which binds to 
the 5′UTRs of antioxidant mRNAs and also to WTAP (Wilms tumor 
1–associating protein), a scaffolding component of the m6A meth-
yltransferase complex. ACT1-bound regions are proximal to m6A-
modified sequences, allowing ACT1 to facilitate recruitment of eIF3G 
and promote cap-independent translation under stress conditions 
such as chemotherapy. This leads to elevated production of antioxidant 
proteins and WTAP, enhancing redox homeostasis and conferring 
chemoresistance (99). Disruption of ACT1 binding to RNA or use of 
antisense oligonucleotides targeting Wtap mRNA abolished transla-
tion, sensitizing tumors to cisplatin. An analogous ACT1-driven 
translational program operates in tumor stroma. IL-17 signaling in 

cancer-associated fibroblasts enhances HIF-1α production via ACT1 
binding to its 3′UTR, promoting collagen deposition and impairing 
anti–programmed death ligand 1 therapy (95). IL-17 induces the 
metalloreductase six transmembrane epithelial antigen of prostate 4 in 
tumor cells, increasing intracellular copper levels, which, in turn, acti-
vate the E3 ligase X-linked inhibitor of apoptosis protein, amplify NF-
κB, and suppress apoptosis, promoting colitis-associated colon tumor 
formation (162). Thus, IL-17 uses noncanonical signaling pathways to 
remodel the tumor microenvironment.

Together, these studies reveal that IL-17 signaling promotes tumor 
development through sustaining inflammation, acting on epithelial 
stem cells and stromal fibroblasts, and by influencing tumor-associated 
metabolic pathways. The ability to coordinate immune, regenerative, 
and epitranscriptomic programs makes IL-17 a player in the tumor eco-
system and a promising therapeutic target, particularly in cancers with 
stromal components or resistance to immune checkpoint blockade.

IL-17 therapeutics
Multiple therapies developed in the last decade target IL-17 for pso-
riasis, ankylosing spondylitis, and hidradenitis suppurativa, among 
others (163). Drugs include monoclonal antibodies targeting IL-17A 
or IL-17RA, bispecific antibodies against both IL-17A and IL-17F, 
and “miniproteins” that function at subpicomolar concentrations 
and have biophysical properties that allow oral administration (22, 
164, 165). Although effective, these agents broadly suppress IL-17 ac-
tivity by virtue of preventing ligand-receptor interactions and subse-
quently impair protective mucosal immunity, particularly antifungal 
defenses (166). Because IL-17 contributes to neural circuit modu-
lation, cognitive performance, metabolic homeostasis, and other 
processes beyond conventional immune defense, there may be unan-
ticipated consequences of systemic IL-17 blockade (30).

To date, most clinical interventions have represented variations 
on a theme of enhanced cytokine neutralization, dual-cytokine tar-
geting (167), and improved formats such as nanobodies and bispe-
cific antibodies (168–171). For targeting type 1 cytokine receptors 
that predominantly engage JAK-STAT signaling, JAK and STAT in-
hibitors have transformed the therapeutic landscape by impairing 
intracellular signaling molecules (172). There is no conceptual rea-
son why signaling intermediates downstream of IL-17 such as ACT1, 
IκBζ, Regnase-1, or metabolic regulators could not be similarly ex-
ploited for clinical benefit. Although historically considered “un-
druggable,” intracellular signaling molecules may become accessible 
through advances in small-molecule screening, proteolysis-targeting 
chimeras, or RNA-based therapeutics (173–175).

In this regard, proof-of-concept work has shown that engineered 
bifunctional small RNAs can selectively degrade IL-17–responsive 
transcripts in an ACT1-dependent manner, offering a strategy to 
disarm IL-17–driven pathology while preserving upstream signal-
ing components (98). This approach can be complemented by the 
targeted disruption of ACT1-RNA interactions (e.g., via antisense 
oligonucleotides) (99). Thus, advances in understanding IL-17 sig-
nal transduction are beginning to enable a new generation of intra-
cellular and transcript-targeted strategies, which may offer more 
refined and durable control of IL-17–mediated inflammation.
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