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Abstract
Ankylosing spondylitis (AS) is a chronic inflammatory arthritis which involves mainly the spine and the sacroiliac
joints, but also the peripheral joints and nonarticular structures. IL-12 and IL-23 are heterodimeric cytokines sharing a common p40 subunit. Studies showed than IL-12 is essential for Th1 differentiation while IL-23 promotes a
particular subset of T cells characterized by IL-17 production, called Th17. Since the association of IL-23R with
AS was reported, the scientific interest has focused on identifying new single nucleotide polymorphisms (SNPs),
present in the coding genes for IL-12/IL-23 subunits and their receptors, that increase the susceptibility for AS. Another point of interest for researchers was to investigate if the identified gene variants modify the gene expression
of the respective interleukins and/or their receptors, whether that refers to their mRNA expression, their serum
levels or the expression of the receptors on the surface of T cells. Given the increasing amount of data that suggests the pivotal role of the IL-23/Th17 axis in AS pathophysiology, new promising therapies, designed to interfere
with these pathways, are now in development.
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INTRODUCTION
Ankylosing spondylitis (AS) is a chronic inflammatory arthritis which involves mainly the spine and
the sacroiliac joints and, to a lesser extent, the peripheral joints and nonarticular structures. Along
with psoriatic arthritis (PsA), reactive arthritis
(ReA), arthritis associated with inflammatory bowel
disease and undifferentiated spondyloarthritis
(uSpA), AS belongs to the family of spondyloarthritis (SpA) (1) which are characterized by common
clinical features like inflammatory back pain, peripheral asymmetrical oligoarthritis, enthesitis and
extra-articular manifestations (uveitis, dactylitis,
psoriasis or chronic inflammatory bowel disease)
and genetic similarities (2-4).
The genetic heritage of AS is undisputed. Today,
more than 90% of the risk to develop this disease is

considered to be genetically determined (5,6). Although the association with HLA-B27 has been well
documented since 1973 (7), only in recent years, genome wide association studies (GWAS) have identified new genes outside the major histocompatibility
complex (IL-1 gene cluster, IL-23R and ERAP1)
which were proven to affect the susceptibility to AS
(8,9), opening new perspectives in understanding the
intimate pathophysiological mechanisms not only of
AS, but also of other SpA.

IL-12, IL-23 CHARACTERISTICS
(STRUCTURE, RECEPTORS, SIGNALING)
IL-12 (p70) is a disulfide-linked heterodimeric
cytokine composed of two subunits: p35 and p40.
Each subunit is encoded by a different gene: IL-12A
located on chromosome 3q25.33 encodes p35 sub-
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unit and IL-12B located on chromosome 5q31.1q33.1 encodes p40 subunit. Consequentially, IL-12
receptor (R) has two subunits as well: IL-12R1 for
p40 subunit and IL-12R2 for p35 subunit (see Table 1). After binding the high-affinity receptor complex, IL-12 gathers together the closely related subunits and triggers the intracellular signaling via
Janus kinase 2 (JAK2) and tyrosine kinase 2 (TYK2),
subsequently activating through phosphorylation the
signal transducer and activator of transcription
(STAT) 4 (10-12). Synthetized by antigen-presenting cells (APC) like dendritic cells and macrophages
exposed to pathogenic molecules that bind to tolllike receptors (TLRs), IL-12 induces the differentiation of naive CD4+ T cells into IFN-γ–producing
Thelper (Th)1 cells (13-15), being the central cytokine in generating Th1 cells and thus playing a major
role in mediating the cellular immunity (16,17).
TABLE 1. Characteristics of IL-12 and IL-23
Subunits
Genes
Receptors
STAT

IL-12
p35/p40
IL-12A/IL-12B
IL-12Rb2/IL-12Rb1
STAT4

IL-23
p40/p19
IL-12B/ IL-23A
IL-12Rb1/IL-23R
STAT3

IL-23 was identified more than 10 years after
IL-12, in 2000 by Dr. Kastelein’s group (DNAX Research Institute, Palo Alto, CA) and it shares struc-

FIGURE 1. IL-12, IL-23 and their receptors

tural and functional similarities with IL-12 (12) as it
is part of the IL-6/IL-12 family. A heterodimeric cytokine as well, IL-23 presents the same p40 subunit
which this time is covalently bound with p19 subunit, a four α helix cytokine p35-related protein (12).
Located on chromosome 12q13.3, the gene encoding
this subunit is called IL-23A. IL-23 receptor presents
the same IL-12R subunit IL-12R1 (receptor for
p40) and a novel subunit called IL-23R which is the
receptor for p19 subunit (18) (Fig. 1). The IL-23R
gene is located on the short (p) arm of chromosome 1
at position 31.3. IL-23R is present on the membrane
of T cells and natural killer (NK) cells.
Secondary to the IL-23 recognition, the two receptorial subunits (IL-12Rβ1 and IL-23R) suffer
conformational changes that do not follow the classical “site I-II-III” architectural paradigm (19). A
cascade of intracellular events follows: IL-23R is
tyrosine-phosphorylated and JAK2 and STAT3 couple with IL-23R, the later in a ligand dependent
manner, while IL-12Rβ1 is connected with TYK2
(18). As a result, a series of JAK-STAT signaling
molecules are activated: TYK2, JAK2, and STAT1,
-3, -4, and -5, somewhat similar with the response to
IL-12. Only that, in contrast to IL-12, STAT3 is the
most important STAT activated by IL-23 rather than
STAT4, therefore different DNA-binding STAT transcription factor complexes are formed as a response
to IL-23 compared with IL-12 (18).
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The biological responses to these similar interleukins are significantly different, together regulating
Th1 cells development. As mentioned before, IL-12
acts on naive Th, while IL-23 activates the memory T
cells (12) but also NK cells. It was demonstrated that
IFN-γ production is greatly enhanced in response to
IL-23 and that polyclonal antibodies anti-IL-23R and
anti-IL-12Rβ1 inhibit IFN-γ production (20). Moreover, IL-23 activates phosphoinositide-3-kinase
(PI3K)/RAC-alphaserine/threonine kinase (AKT) and
nuclear factor kappa B (NF-kB) pathways involved in
IL-17 production (20).
Studying the implication of these findings in relation with the development of autoimmune diseases
showed that IL-23 has a greater influence than IL-12
(21), by promoting a particular subset of T cells
characterized by production of IL-17 (22-24).
IL-23 is synthetized by APC, mainly activated
dendritic cells, monocytes and macrophages, following the recognition of the microbial biochemical
structures via TLRs. As a result a distinct immune
response is promoted, which leads to Th17 cell differentiation (25). Although IL-23 is involved also in
Th1 cells differentiation following increased IFN-γ
production, it is now widely accepted that IL-23
main role is in generating a CD4+ helper T-cell subset characterized by the production of IL-17, tumor
necrosis factor, IL-8 and IL-6, known as Th17 cells,
and has a major role in the pathogenesis of autoimmune diseases (26,27).
Studies using gene-targeted mice showed an increase susceptibility of the mice lacking IL-12p35
and IL-12R2 to experimental autoimmune encephalomyelitis and collagen-induced arthritis (23,28),
while mice deficient for IL-23p19, p40 or IL-12Rβ1
were resistant in developing any joint or bone pathology (23). This apparently paradoxical response
is correlated with the IL-17 production which is
stimulated by IL-23 and suppressed by IL-12. These
studies confirm IL-23 as a determinant factor of joint
autoimmune inflammation (via IL-17–producing
CD4+ T cells) whereas IL-12 has a protective role
(23,28).

IL-23R GENE VARIANTS ASSOCIATED
WITH AS
Since 2007, when the Welcome Trust Case Control Consortium and the Australo-Anglo-American
Spondyloarthritis Consortium GWAS reported the
association of IL-23R with AS (9), the scientific in-
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terest has focused on identifying new single nucleotide polymorphisms (SNPs) present in the coding
genes for IL-12/IL-23 subunits and their receptors
that increase the susceptibility not only for AS, but
also for other SpA.
In 2010 the same consortium replicated the
IL-23R rs11209026 association with AS analyzing
more than 2000 AS cases and more than 5000 controls among people of European descent (8).
A growing number of replication studies in various populations investigating various SNPs emerged.
In a case-control study in the UK population, Karaderi et al identified seven IL-23R SNPs associated
with AS, rs11209032 and rs11209026 presenting the
strongest correlation (29). The examination of three
cohorts of AS patients from Canada, revealed that
IL-23R SNPs rs10489629, rs2201841 and rs11465804
increase the susceptibility for AS while the minor allele A of the nonsynonymous SNP rs11209026 (Arg381Gln) proved to be protective against AS (30).
In an interesting genotype/phenotype correlation
approach, rs11209026 was investigated in a French
cohort, showing not only the association of the
IL-23R SNP with the AS susceptibility, but also that
both radiographic sacroiliitis and early age onset
were associated with a low frequency of the protective minor allele A, suggesting an involvement in
disease severity as well (31).
The previously mentioned non-synonymous
rs11209026 (Arg381Gln) along with rs1343151 was
found to offer susceptibility to AS in a Spanish population (32), while the analysis of a Portuguese population showed the association of another IL-23R
SNP (rs1004819) with AS, although no association
with the clinical manifestations was seen (33).
Investigating the IL-23R gene haplotype variants
in a Hungarian population, Szabo et al identified a
number of SNPs (rs1004819, rs2201841, rs10889677,
rs1343151) associated not only with AS, but also
with Crohn’s disease (CD), while other SNPs
(rs2201841 and rs10889677) showed susceptibility
for rheumatoid arthritis (34). Another study in a
Hungarian population found similar IL-23 gene variants (rs11805303, rs1004189) associated with AS
but not with Sjögren syndrome (35).
Although the studies in European and North
American populations and two meta-analysis (36,37)
show unanimous consensus about the association of
IL-23R SNPs with AS, these findings are yet to be
confirmed in Asian populations. No association was
found between IL-23R gene variants (ten SNPs were
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investigated) and AS in a Korean population (38). In
Han Chinese populations, Davidson et al. did not
replicate the association of rs11209026 with AS
(widely regarded as the most important AS-associated SNP in Europeans) because it was nonpolymorphic, potentially explaining the lack of association in
this ethnic group (39), and neither Qian et al. for
rs1004819 and rs10889677 (40). A meta-analysis
from 2012 found no evidence of association between
any SNPs belonging to IL-23R gene and AS in East
Asian population (41). Although it seems that AS
pathogenesis may not implicate IL-23R in Asians,
more recent studies showed some uncommon
IL-23R gene variants that do confer susceptibility to
AS in Han Chinese population: the nonsynonymous
SNP rs76418789 (Gly149Arg) (42) or rs17375018
which was associated with HLA-B27 positive AS
and uveitis (43); similarly a study from 2010 found
significant differences in the genotypes of
rs11209032 and the differences in the genotypes and
allele frequencies of rs6677188 between cases and
controls, as well as elevated levels of IL-23R mRNA
in Chinese patients with AS (44).
IL-23R gene polymorphisms seem to influence
not only the risk of developing AS, but also the risk
for other SpA (PsA, arthritis associated with inflammatory bowel disease), which presumably have similar etiopathogenic pathways involving IL-23/Th17
axis. Thus, several GWASs identified IL-23R as an
inflammatory bowel disease gene (45) and as a psoriasis-risk gene (46,47) and it was later confirmed in
replication studies in several European, North American and Canadian populations (48-52).
The basis for the protective effect against AS,
Crohn‘s disease or PsA of IL-23R Arg381Gln gene
variant (rs11209026 - protective (A) allele) mentioned earlier and proven in many studies in different
populations, seems to be the impairing IL-23-induced Th17 effector response without interfering
necessarily with Th17 differentiation process. Di
Meglio et al. showed that, although IL-23R Arg381Gln gene variant did not influenced Th17 cell
differentiation, both carriers of the IL-23R protective
(A) and common (G) allele having similar frequencies of circulating Th17 cells, the effector function
of the IL-23-mediated Th17 cells was impaired, as
Th17 cells from A allele carriers had significantly reduced IL-23-induced IL-17A production and STAT3
phosphorylation compared to G allele carriers (53).
Not as many studies focused on IL-12A, IL-12B
or IL-23A in AS. A Taiwanese study which enrolled

more than 350 patients with AS shows that carriers
of rs3212227 CC genotype belonging to IL-12B
gene not only have a greater risk of developing AS,
but also the severity of the disease, assessed with
Bath Ankylosing Spondylitis Disease Activity Index
(BASDAI), is higher (4.3 vs 3.7 score) when compared with AS patients carriers of AA genotype (54).
But this study seems to be singular in AS, as most of
them are investigating IL-12A, IL-12B or IL-23A and
their receptors (with the exception of IL-23R) in psoriasis (PS) and PsA.

IL-12, IL-23 SERUM LEVELS AND GENE
EXPRESSION IN AS
Another point of interest for researchers in studying the implications of IL-12, IL-23 and IL-23R in
AS was to investigate if the gene variants, which associate with AS and other SpA, modify the gene expression of the respective interleukins and/or their
receptors, whether that refers to their serum levels,
their mRNA expression or the expression of the receptors of such interleukins on the cellular surface of
the T lymphocytes. Although the vast majority of the
studies confirmed elevated serum levels of IL-12
and IL-23 in AS and SpA patients, the result are conflicting when it comes to their association with the
disease activity or the anti TNF treatment, as we will
detail further.
A small study, which included just 17 AS patients, 8 PsA patients and 9 patients with rheumatoid
arthritis along with 20 healthy control determined
and compared IL-23R expression in T cells in each
subject group and showed, for the first time, increased levels of IL-23R expression in the peripheral
blood of AS patients. The percentage of IL-23R-expressing T cells in the periphery was two times higher in AS patients than in healthy controls, specifically driven by a 3-fold increase in IL-23R-positive
γ/δ T cells in AS patients as well as enhanced IL-17
secretion in this group, providing a potentially pathogenic role of these cells in AS (55). The γ/δ T cells
belong to the intraepithelial lymphocytes abundant
in the gut mucosa which present characteristics that
place them both in the innate and the adaptive immune system (56).
Trying to evaluate Th17 axis in AS patients, Taylan et al. measured the serum levels of IL-23 and
IL-12, but also TGF-β, IL-17A and IL-6 in 127 AS
patients and 38 controls. Although the cytokines levels were significantly higher in AS patients versus
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controls (P < 0.05), within the AS group the cytokines levels didn’t correlate with the disease activity
and the anti-TNF treatment (57). Similarly, another
group analyzed the serum levels of IL-17 and IL-23
in 50 AS patients and 43 healthy controls. The serum
IL-17 and IL-23 levels were significantly elevated in
AS patients versus controls, but no association between the cytokines serum levels and disease activity was found (58). The same pattern repeated in a
study which investigated IL-23, IL-17A and IL-21,
and their association with disease activity and magnetic resonance imaging (MRI) findings in 80 patients with SpA (not only AS). Although the researchers did find a statistically significance
difference between SpA patients and controls in the
plasma levels of IL-23 and IL-21 (but not IL-17A),
no association between these cytokines levels and
MRI changes, and disease activity measured by
BASDAI and Bath Ankylosing Spondylitis Functional Index (BASFI) were observed (59) .
Investigating the expression not only of IL-23
and IL-17 in the serum and supernatants of cultured
peripheral blood mononuclear cells (PBMCs) but
also of IL-23p19 mRNA expression in PBMCs in
AS patients, one study reported that patients with active AS (BASDAI > 4) present elevated levels of
IL-23 and IL-17 in both serum and supernatants as
well as a higher expression of IL-23p19 mRNA. An
enhanced production of IL-17 in the supernatants of
cultured PBMCs was found in the presence of recombinant IL-23, more significantly in the AS group,
underlying the role of IL-23 and IL-17 in the pathogenesis of AS and that the IL-23-stimulated production of IL-17 in mononuclear cells may be responsible for the development of AS (60). Confirming
these findings, another study involving Chinese patients showed significantly higher IL-23 and IL-17
levels in AS patients than in healthy controls, levels
which correlated with disease activity measured by
BASDAI score but not by BASFI and Bath Ankylosing Spondylitis Patient Global Score (BAS-G)(61).
A larger study, focusing on the response to antiTNF-α therapy in AS, which involved 222 AS patients, determined the frequencies of circulating
Th17 cells, regulatory T cells (Tregs) and serum levels of IL-23, IL-17, IL-6 and TNF-α. The levels of
IL-23, IL-17, IL-6 and TNF-α were significantly
lower in responders while IL-23 and IL-17 were significantly elevated in non-responders. The frequency
of circulating Th17 cells significantly decreased in
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responders and increased in non-responders while
Tregs behaved in the opposite manner. The frequencies of Th17 cells and the levels of IL-23, IL-17 and
TNF-α were positively correlated with BASDAI and
BASFI. Thus, these results suggest that anti-TNF-α
therapy in AS blocks not only TNF-α, but also downregulates Th17 and Th17-related cytokines by upregulating the Treg/TGF-β axis (62).
Wendling et al. assessed the serum and synovial
levels of p40,common to IL-12 and IL-23, in 27 SpA
patients and 24 controls. But contrary to the previous
studies, they found no statistical difference in serum
levels of p40 between patients and controls, or between patients with axial and peripheral involvement. The p40 serum values did not correlate with
the activity of the disease (BASDAI) or with standard inflammation markers (ESR, CRP). Moreover,
the p40 serum levels didn’t change after the patients
were treated with TNF blockers, whereas significant
reduction in BASDAI, ESR, and CRP were observed. Although higher mean synovial levels of p40
in SpA patients compared with controls were present, they concluded that p40 is not an adequate biologic tool of disease activity assessment in SpA patients (63).
Our personal unpublished observations seem to
be similar. We determined the serum level of IL-12/
IL-23p40 common subunit in 21 AS patients and 20
healthy controls using a colorimetric sandwich ELISA kit, and we found no significantly statistical difference in the serum level of p40 between the two
groups.
Following the possible involvement of IL-12 and
IL-23 in AS pathogenesis, one study investigated the
frequency of IL-23-positive and IL-12-positive cells
within the subchondral bone marrow and within fibrous tissue replacing normal bone marrow determined by immunohistochemistry (double staining of
CD163+ macrophages, CD68+ macrophages,
CD1a+ dendritic cells, tryptase-positive mast cells,
myeloperoxidase-positive cells, CD20+ B cells and
CD3+ T cells) and found that IL-23-positive cells
are more frequent in subchondral bone marrow from
the joints of AS patients compared with osteoarthritis patients and controls, and therefore a potential
therapeutic target in this disease (64).
Another group designed an interesting study,
stimulating monocyte-derived dendritic cells (moDC)
obtained from peripheral blood of patients with
rheumatoid arthritis (RA) and AS with ligands for
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several Toll-like receptors and analyzed mRNA expression and cytokine secretion. Synergistic secretion of both IL-23 and IL-12p70 in all subjects was
observed, but while IL-12p70 secretion did not differ between the two cohorts, IL-23 secretion by
moDC was significantly higher in AS patients versus
RA patients underlying the importance of this cytokine known for the major role played in differentiation of IL-17-secreting CD4+ Th17 cells in AS
pathogenesis. TNF-α, IL-6, and IL-10 were secreted
at comparable levels in all subjects the same as the
levels of mRNA in moDC for both IL-23p19 and IL12p35 subunits (65).
Ciccia et al. investigated the immunologic abnormalities underlying the subclinical intestinal inflammation in AS and CD and discovered a strong and
significant up-regulation of IL-23p19 transcripts in
the terminal ileum, produced there by the infiltrating
monocyte-like cells in inflamed mucosa and Paneth
cells, in both groups of patients when compared to
controls. In AS patients though, IL-23 was not associated with up-regulation of IL-17 and the IL-17-inducing cytokines IL-6 and IL-1beta nor with IL12p35 and IL-27p28 as it was in CD patients (66).
This seems to indicate that IL-23 is an essential regulator of gut mucosal immunity, providing a convincing pathophysiologic insight to the reported association between IL-23R polymorphisms and
intestinal inflammation.
Another line of enquiry was taken by an American group of researchers who wanted to determine
whether macrophages from AS patients undergo an
unfolded protein response (UPR) and increase the
cytokines secretion in response to lipopolysaccharide (LPS). They differentiated in vitro PBMCs with
macrophage colony-stimulating factor and then
treated the samples with IFNγ to up-regulate HLA-B
expression prior to stimulation with LPS. A noticeable difference was observed as AS macrophages
secreted more IL-23 (median 265 pg/ml in AS patients versus 9 pg/ml in controls; P = 0.0007), IL12p70, IL-10, CXCL9 and TNFα than control macrophages providing a logical support for developing
IL-23 directed drugs. Contrary to previous studies of
the HLA-B27-transgenic rat model of AS (67), no
significant UPR induction was detected in AS patients which led them to believe that the relationship
between UPR and inflammatory cytokine production remains unclear (68).

NEW THERAPIES THAT TARGET
THE IL-23/TH17 AXIS
In the recent years, TNF blockers have become a
standard therapy not only for AS but also for other
SpA (PsA, CD). As we mentioned above, TNF
blockers affect not only the TNFα molecule, but also
IL-23 and Th17 cells in patients that have a positive
response to the treatment (62). Given the increasing
amount of data that suggests the pivotal role of the
IL-23/Th17 axis in AS/SpA pathophysiology, including the greater production of IL-23 by AS patient macrophages in response to LPS (68), it was to
be expected that the next logical step in the search
for a new therapy, would be the development of new
drugs which interfere with these pathways. The
Th17/IL-23-directed therapy is now a promising
new target in the treatment of SpA and AS (69-72).
Most of the new treatments are monoclonal antibodies that target these specific cytokines. One of
the first molecule tested was ustekinumab (a monoclonal antibody directed against the common p40
subunit of IL-23 and IL-12) which, after proving to
be efficient in moderate to severe psoriasis, it was
approved in September 2013 by the US Food and
Drug Administration (USFDA) for the treatment of
PsA. A phase II clinical trial tested ustekinumab for
the treatment of patients with active AS (TOPAS)
and showed a significant reduction of signs and
symptoms of AS correlated with reduction of active
inflammation on MRI and of serum C reactive protein level (73). Another monoclonal antibody directed against the common p40 subunit of IL-23 and
IL-12 is briakinumab but although the clinical trials
for the treatment of psoriasis showed a positive impact on health-related quality of life, the manufacturer has withdrawn the application for this disease
in the EU and US (74).
Guselkumab, a monoclonal antibody targeting
the p19 submit, thus designed to block IL-23, but not
IL-12, presented excellent results in phase II clinical
trials for plaque psoriasis (http://www.medpagetoday.com/Dermatology/Psoriasis/44889) and may be
a potential candidate for PsA and AS. Tildrakizumab
is also anti-IL-23p19 monoclonal antibody and
therefore designed to selectively block IL-23, which
in clinical studies for the treatment of chronic plaque
psoriasis, demonstrated efficacy, other potential future indications being PsA and CD (http://www.mercknewsroom.com/news-release/corporate-news/
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sun-pharma-and-merck-co-inc-enter-licensingagreement-tildrakizumab).
Secukinumab, a human monoclonal antibody directed against IL-17A is investigated now in a number of chronic inflammatory disorders including AS.
In a small phase II study in AS it showed promising
results (75) confirmed by the larger phase III trial
where more than 60% of patients achieved significant improvements in AS symptoms sustained through
one year of treatment (76). In December 2014 it received its first global approval in Japan for the treatment of psoriasis and psoriatic arthritis in adults who
are not adequately responding to systemic therapies
(except for biologic agents). In the USA and the EU,
secukinumab was approved in early 2015 for the
treatment of patients with moderate-to-severe plaque
psoriasis (77).
Ixekizumab and perakizumab (both monoclonal
antibodies directed against IL-17A) and brodalumab
(a monoclonal antibody against the IL-17RA receptor), have been recently used in phase II and III clinical trials in psoriasis, psoriatic arthritis and other
subforms of SpA, with overall promising clinical efficacy (72). A list with the new potential therapeutic
monoclonal antibodies in AS and SpA is found in
Table 2.
TABLE 2. Novel monoclonal antibodies that target the
IL-23/Th17 axis
Monoclonal antibody
Ustekinumab
Briakinumab
Guselkumab
Tildrakizumab
Secukinumab
Ixekizumab
Perakizumab

Target molecule
IL-12/IL-23p40
IL-12/IL-23p40
IL-23p19
IL-23p19
IL-17A
IL-17A
IL-17A

Most experts now agree that the new therapies
should be beneficial to those patients nonresponsive
to TNFα inhibitors, and should also focus on preventing and stopping the formation of syndesmophytes (78).

CONCLUSIONS
All the data presented constitute enough evidence
to affirm that one of the mechanisms of chronic inflammation in AS and SpA implicates IL-23 (more
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than IL-12) and its receptor IL-23R. IL-23 signalling
is essential for the differentiation of CD4+ Th17
cells (79) and for IL-17 production from γ/δ T cells
(80) which later enhance the function of Th17 cells
(81). The altered response to IL-23 signals mediated
by IL-23R in γ/δ T cells generates elevated IL-17
secretion, potentially explaining how the genetic association with IL-23R might operate in AS (55).
Taking in consideration the fact that γ/δ T cells are
intraepithelial lymphocytes abundant in the gut mucosa and the known association of AS with antigen
processing (ERAP1) and antigen presentation (HLAB27) genes, the ubiquitous pathogens exposure hypothesis as a potential pathogenic mechanism in AS
may be one of the strongest candidate yet.
The most constantly reproduced IL-23R genetic
association with AS (rs11209026 Arg381Gln)
showed defective IL-23 signaling in Th17 cells from
individuals carrying the protective A allele with significantly reduced IL-17A production compared
with the individuals carrying the G allele, possible
having a real impact in disease etiopathogeny and
phenotype (53). Future studies should focus on discovering the functional impact of such disease associated gene variants as well as the impact on the
therapeutic response, especially for the IL-23/Th17 –
directed therapy, some researchers suggesting that
the IL-23R Arg381Gln polymorphism could be used
as a genetic biomarker to predict the therapeutic response (53).
Although the current research provides us sometimes with conflicting results, and the journey from
gene to function is not always an easy one, it seems
that the intimate understanding of AS etiopathogenesis is closer than ever. This is not just a futile academic endeavor, but it provides us with the tools
necessary to explore the phenotypic spectrum of the
disease, and it is the only key to discovering, improving and personalizing the new therapeutic choices we will have for our patients.
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