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ABSTRACT 

Ankylosing Spondylitis (AS) is a prototype axial spondylarthritis characterised by persistent 

inflammatory disease of the sacroiliac joints and spine, enthesitis, and progressive ankylosis 

in certain cases. There is a considerable heritable influence on AS, with both MHC and non-

MHC genes contributing significantly to the risk of developing AS. In the last ten years, 

genome-wide association studies, functional genetics, and mechanisms research have greatly 

widened the list of AS-related genetic loci from HLA-B27 to others, such as aminopeptidases 

(ERAP1, ERAP2), cytokine pathways (IL23R, IL6R, TYK2, STAT3), transcription factors 

(RUNX3, TBX21), immune receptors (IL7R, GPR65), and additional loci involved in antigen 

processing, innate immunity, and bone formation. Epistatic interactions between HLA-B27 

and ERAP1/ERAP2 variants have also been demonstrated. Genetic risk factors associated 

with type-17 (IL-23/IL-17) immune responses and JAK/STAT pathways suggest possible 

targets for therapy. Nevertheless, genetic risk factors vary by population ancestry and disease 

subtype, and many GWAS hits have not yet been functionally characterised. This review 

provides an overview of the PubMed literature published over the past decade (2015–2025) 

concerning genetic variations in AS, presents a summary of functional studies that link 

genetic variations to cellular pathways, explores interactions between genes and between 

genes and environment, and elaborates on the translational aspects of the findings for the 

diagnosis, prognosis, and therapeutic management of AS. 
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1. Introduction 

Ankylosing Spondylitis (AS) is a systemic disease that features chronic inflammation in its 

nature and involves the immune system's participation, predominantly influencing the axial 

skeleton, such as the sacroiliac joint and the spine. The disease belongs to a class of axial 

spondyloarthritis and is characterized by several clinical criteria, namely, inflammatory back 

pain, prolonged morning stiffness, limited spinal mobility, and progressive dysfunction. The 

aetiology of the pathology lies in chronic inflammation at entheses, or sites, where ligaments 

KRONIKA JOURNAL(ISSN NO-0023:4923)  VOLUME 26 ISSUE 5 2026

Page No: 120



and tendons attach to bones. Consequently, structural lesions emerge, leading to secondary 

lesions in the form of new bone formation – syndesmophytes, vertebral fusion, and ankylosis 

[1]. 

Being a systemic inflammatory disease, AS possesses various complications outside the 

postural region, including acute anterior uveitis, inflammatory bowel disease, and psoriasis. 

They are the consequences of analogous immunopathologic mechanisms and have identical 

genetic predispositions. Additional conditions linked to AS include cardiovascular, 

osteoporotic, and fatiguing diseases [2]. 

The occurrence of the disease tends to happen at quite an early stage in life, specifically in the 

second and third decades of life, and it is characterized by a chronic progression. Taking into 

account the early age of the disease onset and its impact on the body throughout a lifetime, 

AS can become a burden in socioeconomic aspects with respect to work efficiency and health 

care costs [3]. 

As already mentioned before, the pathology of AS includes different components, which may 

be connected with genetics, immunity, or environmental factors, which interrelate with each 

other and affect the development of the disease. The first component includes the genetic 

predisposition, as the disease is known to be inherited in almost 80-90% cases. The 

environmental factors include the intestinal microflora, infections, and mechanical factors of 

the enthesis in the case of a predisposed patient [4]. 

The key breakthrough that has contributed to gaining a better understanding of AS is the 

discovery that AS has a high association with human leukocyte antigen HLA-B27. This 

breakthrough defined AS as a genetic disorder and opened a path for further studies of the 

molecular mechanism of the disease. Yet, HLA-B27 could not provide an explanation for the 

appearance of AS since not all those positive for HLA-B27 experience AS. Also, it could not 

explain the variation of AS symptoms in different patients regarding their severity, 

progression, and development of extra-articular manifestations [5]. 

Many scientific achievements related to AS have been achieved recently thanks to genome-

wide association studies (GWAS), next generation sequencing, and genomics. A lot of non-

HLA genetic loci involved in different biological processes have been identified, including 

antigen processing and presentation, cytokine signaling, immune cell differentiation and 

activation, and bone modeling and formation. All this information contributes to 

understanding the biology of AS and highlights the essential role of inflammation and 

immunity in the pathogenesis of the disease [6]. 

It is worth mentioning that these genetic discoveries have not only led to a better 

understanding of disease mechanisms but also to the creation of effective treatments. The 

implementation of genetic information allowed the creation of effective targeted therapies 

like tumour necrosis factor (TNF) inhibitors, interleukin-17 (IL-17) inhibitors, and Janus 

kinase (JAK) inhibitors, which completely changed the practice of managing the disease. 

Moreover, studying gene-gene interactions, epigenetics, and interactions between genes and 
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environment can help improve the understanding of disease heterogeneity and potentially 

lead to new precision medicine techniques [7]. 

Summing up all mentioned above, it should be noted that ankylosing spondylitis is a 

multifactorial polygenic systemic inflammatory disease, where genetic susceptibility is 

considered the main driver of disease development along with other environmental and 

immune system components [8]. 

 

2. Heritability and Familial Aggregation 

Ankylosing Spondylitis is one of the most inheritable common inflammation illnesses. 

Genetic inheritability of AS has been evaluated in numerous twin studies and familial 

research; the results suggest that there is a very high possibility of AS heritability, being 

somewhere between 80% and 90%. That would mean that almost all variations in terms of 

susceptibility to the disease come from genetic inheritability [9]. Monozygotic twins showed 

greater similarity than dizygotic twins. 

One feature of this illness is its aggregation in families. First-degree relatives of AS patients 

are significantly more predisposed to the development of the disease compared to other 

individuals. While the chances of acquiring AS are quite low in people from general 

population, the chances of acquiring AS in their first-degree relatives could be increased by 

several times. However, should an individual test positive on HLA-B27, his or her chances 

will be higher than those of others [10]. 

However, it should be noted that the occurrence of family clustering is not caused solely by 

the presence of HLA-B27. Indeed, there are a lot of situations when several people within the 

same family get different types of AS. The emergence of such situations clearly indicates that 

in addition to HLA susceptibility genes, there are other factors responsible for the penetrance 

of AS. Thus, AS is regarded as a polygenic disease but not a monogenic disease that involves 

HLA. 

Also, the term "incomplete penetrance" is important for a more thorough explanation of the 

genetics of AS, since not all people having the genotype HLA-B27 develop this condition. 

Thus, in addition to HLA susceptibility genes, there should be some other genetic elements 

responsible for the development of the disease. For example, they can be represented by 

genes such as ERAP1, IL23R, and RUNX3. Moreover, the impact of epigenetic regulation 

can be possible [11]. 

Furthermore, recent scientific studies also stress the significance of polygenic risk scores 

(PRS). They account for the cumulative genetic risk that can enhance risk prediction among 

patients who come from families with cases of AS. Despite the lack of implementation in 

clinical settings, PRS takes into account several alleles that are not associated with any 

significant risk for an individual. 

Another advance that is related to the population genetics field indicates that heritability and 

genetic risk can differ depending on ethnicity and allele frequency. For example, there are 
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some differences in the prevalence and impact of the HLA-B27 subtype among various 

populations, which contribute to the variability of disease development and manifestations 

around the globe. Moreover, gene-gene interactions such as epistasis between HLA-B27 and 

ERAP1/ERAP2 refine susceptibility by affecting antigen processing and immune response 

mechanisms [12]. 

Last but not least, family longitudinal studies show that, apart from affecting disease onset, 

genetic predisposition also plays a crucial role in predicting its course and therapy response in 

patients. 

 

3. HLA-B27 and Classical Major Histocompatibility Complex Associations 

The association between AS and HLA-B27 remains the most prominent one. In the 

overwhelming majority of cases – approximately 85% to 95% – AS patients are positive for 

HLA-B27; however, HLA-B27 frequency differs significantly from one ethnic population to 

another. Still, the presence of HLA-B27 does not always result in disease development, 

meaning that the allele must be considered a prerequisite for AS development rather than a 

necessity for the process to occur [13]. 

Peptide mimicry theory 

HLA-B27 may present both self-antigen peptides and microbial antigen peptides that closely 

resemble each other. The structural similarity might provoke an autoimmune reaction [14]. 

Protein misfolding and unfolded protein response 

The molecule tends to misfold within the endoplasmic reticulum. Misfolded proteins induce 

endoplasmic reticulum stress and cause activation of the unfolded protein response. In turn, 

inflammation and pro-inflammatory cytokine secretion, primarily IL-23 and IL-17, intensify 

[15]. 

Heavy chain homodimers 

HLA-B27 may generate heavy chain homodimers at the cellular membrane. The structures 

act as ligands for innate immunity receptors, which results in inflammation enhancement 

[16]. 

Diverse HLA-B27 variants have distinct disease associations. Specifically, HLA-B27:05 and 

HLA-B27:04 have high associations with AS, while HLA-B27:06 and HLA-B27:09 are 

poorly associated with AS. This implies that slight differences in peptide binding properties 

may play a significant role in the disease pathogenesis [17]. 

In addition to the aforementioned processes, HLA-B27 contributes to the modulation of 

innate and adaptive immunity by changing antigen presentation and activating immune cells. 

In particular, it increases the number of IL-17-producing cells, such as Th17 and innate-like T 

cells, which ensures chronic inflammation at enthesis sites. Besides, HLA-B27 also interacts 

with genetic factors, mainly ERAP1 and ERAP2, in order to change peptide processing and 
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presentation. Moreover, new data show that HLA-B27 may alter the composition of gut 

microbiota, connecting mucosal and systemic inflammation in AS [18]. 

It has been demonstrated that another feature of HLA-B27 is its impact on cytokine profile by 

promoting IL-23 synthesis by antigen-presenting cells, which leads to further IL-17 response. 

Inflammation associated with HLA-B27 can result from this cytokine imbalance and cause 

inflammation and destruction. Furthermore, HLA-B27 might affect recruitment and 

positioning of immune cells in entheses via controlling adhesion molecules and chemokine 

receptors. Not only is inflammation related to immune response activation; moreover, HLA-

B27 can have an effect on the pathological bone remodelling process, in which inflammation 

signals lead to bone degradation due to osteoclast function and abnormal osteoblast activity 

resulting in bone formation [19]. 

 

4. Non-HLA Genetic Susceptibility Loci 

While HLA-B27 is responsible for a considerable amount of genetic susceptibility, it still 

does not account for all disease heritability. GWAS have detected over a hundred non-HLA 

genes that predispose to AS. The presence of these loci reflects the complex genetic basis of 

AS and significantly contributes to the missing heritability other than HLA-B27 [20]. 

These susceptibility loci are mainly grouped into biological pathways involved in: 

Antigen processing and presentation, 

Cytokine signaling, 

Immune cell activation and differentiation, 

Innate immunity, 

Bone remodeling. 

Important genes include ERAP1, ERAP2, IL23R, TYK2, STAT3, RUNX3, TBX21, IL7R, 

GPR65, CSF2, CCR6, and PTGER4.Collectively, these loci have led to the postulation that 

AS results from alterations in immune recognition, deregulation of cytokine and 

inflammation levels, but not due to the presence of a mutated gene. It should be emphasized 

that the majority of these genes have common biological functions, for instance, in the IL-

23/IL-17 pathway, indicating a potential involvement of the pathway and not necessarily the 

individual gene in disease pathogenesis [21]. 

Moreover, some of these genes display pleiotropic behavior, as they share features with other 

autoimmune diseases, such as psoriasis and inflammatory bowel disease. Most of the time, 

the majority of GWAS-associated variants are localized in the non-coding parts of the 

genome. This suggests that regulation is a critical determinant in the disease pathogenesis 

process. Thanks to the rise of functional genomics experiments, there is now a trend towards 

mapping these variants to cell types and biological pathways. 
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4.1 ERAP1 and ERAP2  

ERAP1 and ERAP2 are responsible for coding endoplasmic reticulum aminopeptidases, 

which hydrolyse peptides before loading them onto MHC class I proteins. It is essential for 

producing peptides of an optimal size capable of being presented on HLA class I proteins, 

such as HLA-B27 [23]. 

Genetic variations in ERAPs lead to a change in the effectiveness of peptide trimming. 

Excessive trimming and insufficient trimming may cause: 

Peptide composition alteration, 

Peptide-HLA binding instability, 

Increased risk of HLA-B27 misfolding, 

Disruption of immune system recognition. 

The most important genetic finding in AS is the epistatic interaction of HLA-B27 with ERAP 

alleles. ERAP1 and ERAP2 genes are mostly associated with disease vulnerability in HLA-

B27-positive subjects, suggesting gene-gene interactions. It provides a solid basis for 

considering that alterations in peptide presentation contribute significantly to the 

development of AS. 

Apart from their function in peptide trimming, ERAPs can regulate cytokine receptor 

shedding and signalling pathways. There are variations in ERAP2 expression among 

individuals, which affects their vulnerability to disease and immune system reactions [24]. 

4.2 The IL-23/IL-17 Signaling Axis  

Among the inflammatory pathways involved in the pathogenesis of AS, one could name the 

IL-23/IL-17 pathway. The link between IL-23 and IL-17 in AS is well-documented due to a 

number of genetic studies revealing that AS-related genes include IL23R, IL12B, TYK2, 

STAT3, and TRAF3IP2 loci. 

IL-23 induces IL-17-producing cell growth and cell survival, including: 

Th17 cells, 

γδ T cells, 

ILC3, 

MAIT cells. 

IL-17 activity results in pro-inflammatory factor production by stromal and immune cells, 

neutrophil migration, and extracellular matrix destruction. 

Enthesitis (synovium inflammation) and altered bone remodelling [25] are among the 

outcomes of these activities. 
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Nevertheless, IL-17 production may occur independently of IL-23 in some immune cells in 

the enthesis. This could be a reason behind the higher clinical efficiency of IL-17 blockade 

therapy than IL-23 inhibition [26]. Besides, there is some cross-talk between the IL-23/IL-17 

pathway and other pathways, e.g., the TNF pathway. 

4.3 JAK/STAT Signalling Pathway  

The JAK/STAT signaling pathway couples cytokine receptor stimulation on the cellular 

surface to nuclear transcriptional response. This is integral to AS as it integrates signals from 

many different cytokines involved in AS. 

TYK2, STAT3, and related components have been shown genetically to be involved in AS 

susceptibility. The cytokines that are involved in AS – IL-23, IL-6, IL-7, IL-12, and type I 

interferons – all use JAK/STAT pathways to signal. These pathways induce: 

the survival and proliferation of inflammatory lymphocytes, 

Th17 development and stability, 

Continuous cytokine secretion, 

Chronic inflammation amplification. 

As the JAK/STAT signaling pathway integrates the actions of multiple cytokine pathways at 

once, it acts as a critical link between genetic susceptibility and persistent immune system 

activity. 

From a clinical standpoint, inhibition of JAK signaling serves as an effective anti-

inflammatory mechanism, and JAK inhibitors have been found to effectively treat AS 

patients, especially those non-responsive to current biologic therapy [27]. 

4.4 Transcription Factors  

Transcription factors have been identified to regulate genetic variations responsible for the 

immune cell phenotype and immune cell functions. 

RUNX3 

The RUNX3 factor regulates the development and activities of CD8⁺ T-cells and innate-like 

lymphocytes. AS-associated genetic variations can influence the functions of CD8⁺ T-cells, 

including their cytotoxicity, antigenicity, and regulation of immune responses within the 

entheses, resulting in inflammation. 

TBX21 (T-bet) 

TBX21 factor encodes for the protein T-bet, which plays a critical role in the differentiation 

of Th1 cells and production of interferon-gamma. Overexpression of TBX21 can result in 

hyper-responsiveness of Th1 cells and enhance signalling in the interactions of Th17 cells in 

inflammation. 
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STAT3 

STAT3 plays an important role in the differentiation and survival of Th17 cells. Increased 

STAT3 activity results in persistent inflammation via IL-17 production and survival of 

pathogenic immune cells. 

Such transcription factors provide insights into the mechanism of the effect of susceptibility 

alleles on immune cell phenotypes and chronic inflammation. Imbalance of inflammatory and 

regulatory immune responses in AS patients may also be attributed to such transcription 

factors. 

 

5. Genome-Wide Association Studies and Polygenic Architecture 

Indeed, genome-wide association studies (GWAS) revolutionized the genetics of AS because 

they made possible the discovery of disease susceptibility variants all around the genome. In 

contrast to candidate gene analysis, GWAS facilitate the finding of new susceptibility loci 

without any a priori assumption regarding disease mechanisms. More than one hundred 

susceptibility loci have already been discovered, and consequently, the AS genetic profile has 

been largely expanded beyond the major histocompatibility complex. This was a great step 

forward in our understanding of the underlying biological processes in AS [29]. 

GWAS data convincingly indicate that AS is a disease with a polygenic aetiology, wherein 

many common genetic variations with modest effects sum up and contribute to disease 

development. In contrast to one mutation responsible for increased risk of AS, many loci 

scattered throughout the genome have relatively small effects and combine their effects in 

increasing the disease risk. It provides a reasonable explanation of disease expression 

variability and the lack of complete penetrance, including HLA-B27 carriers [30]. 

The most interesting finding in the sphere of GWAS can be considered pleiotropy, or the 

ability of a certain gene to influence multiple diseases, each with its own phenotype. For 

example, some AS loci have been associated with other immune disorders such as psoriasis, 

inflammatory bowel disease, and uveitis. This reveals a considerable amount of shared 

genetics among them, implying that there must be some similar immune mechanisms in play, 

particularly related to mucosal immunity and cytokine signaling [31]. 

In particular, mutations associated with AS have been found by several GWAS studies. 

Among them were the genes involved in IL-23/IL-17 signaling – IL23R, IL12B, TYK2, and 

STAT3. These genes are known to control the development of Th17 cells and their cytokines. 

Based on these results, the significant role of the IL-23/IL-17 pathway in AS can be 

concluded [32]. 

One of the most significant observations made during GWAS is that the vast majority of 

genetic variants associated with a disease occur in the non-coding regions of the genome, 

such as enhancers, promoters, and other types of regulatory sequences. These variants affect 

the function of the corresponding genes indirectly by either influencing the interaction of 

transcription factors with their target genomic sequences or modulating chromatin 
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remodeling. Therefore, the analysis of GWAS results should be combined with epigenomic 

and transcriptomic data for the identification of specific target cell types [33]. 

The progress achieved in recent years in the fields of fine-mapping, single-cell RNA 

sequencing, and the study of chromatin interactions has allowed us to significantly narrow 

down the region harbouring causative variants and target genes. The application of these 

techniques enabled researchers to reveal that numerous genetic risk loci associated with AS 

are active in cell types relevant to AS, such as Th17 cells, dendritic cells, and innate 

lymphoid cells. Additionally, population-specific variations in the genetic risk landscape of 

AS are being addressed in multi-ethnic GWAS studies [34]. 

Moreover, the use of polygenic risk scores (PRS) constructed from GWAS data is considered 

a powerful technique for assessing the sum of genetic risks. PRS considers the effect of 

several susceptibility variants together and thus can help to recognize people with an 

increased risk of developing a certain disease. Even though PRS is still being applied 

clinically only at the beginning stage, it promises to facilitate the diagnosis process, 

stratification of patients' risks, and the formulation of individual therapies for AS [35]. 

Generally speaking, GWAS have led to the transition from the view of AS as a condition that 

depends primarily on HLA genes to a much more complex phenomenon that is characterized 

by the interaction of multiple genes and pathways. Further progress in research requires 

combining genomic, epigenomic, and functional information for further clinical applications. 

 

6. Functional Genomics and Mechanistic Insights 

The greatest difficulty in studying the genetics of AS involves linking genetic associations 

with functional relevance. The GWAS approach has provided numerous loci associated with 

the condition; however, it cannot shed light on the mechanism by which genetic 

polymorphisms cause the disease. This is where functional genomics becomes relevant in 

understanding the biology underlying AS. 

Some of the methods include eQTL mapping, chromatin accessibility using ATAC-seq, 

single-cell transcriptomics, and gene editing with CRISPR. This helps identify causal loci, 

the genes under regulation, and the cell types responsible for this regulation. For example, 

eQTL analysis has revealed that most of the variants are involved in regulating gene 

expression and not modifying its amino acid sequence [36]. 

In the case of functional genomics studies, there is clear evidence of overlap onto several 

critical pathogenic processes, including antigen presentation defects, dysregulation of 

cytokine signaling, particularly IL-23 and IL-17 axes, altered immune cell differentiation, and 

tissue-specific inflammation in the enthesis. With single-cell analysis, several immune cell 

subsets, including Th17 cells and innate lymphoid cells, were implicated in the pathogenesis 

of AS. 

Interestingly, the majority of GWAS signals in AS lie within the non-coding regions of genes, 

affecting enhancer and promoter functions, as well as transcription factors' binding. CRISPR 
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experiments have started to corroborate these findings. Overall, functional genomics is 

providing crucial insight into the mechanisms of immune dysregulation and chronic 

inflammation in AS [37]. 

 

7. Population-Specific Genetic Variation and Ancestral Diversity 

However, the distribution and effect sizes of AS alleles vary among distinct populations 

around the world according to genetic makeup and evolutionary history. For example, one 

locus that exhibits marked variation is HLA-B27, which has been found to exhibit 

geographical variability. This allele is prevalent in people from northern Europe, moderate in 

East Asians, and very rare in most African ethnicities, similar to AS epidemiology [38]. 

In addition to HLA-B27, there are other non-HLA-associated risk variants that show 

ancestral differences in allele distribution and effect sizes. These variations may influence not 

only the susceptibility to AS but also the characteristics of AS and its management. As a case 

in point, some ERAP1 polymorphisms were more important in HLA-B27-positive patients of 

European origin compared with others that are critical in Asians [39]. 

The implications of this study for future research and healthcare practice include the 

following. First, the polygenic risk scores, which are mostly tailored for people with 

European ancestry, may not have efficacy among other populations because of their limited 

applicability. Second, genetics is one of the contributing factors in understanding the varied 

presentations of the condition among those who exhibit both joint and extra-joint symptoms. 

Importantly, future genetic studies must be undertaken with genetic samples that reflect 

diversity to avoid any biases in the development of precision medicine. This is because the 

GWAS studies will help improve risk stratification and treatments for AS patients around the 

globe. 

 

9. Translational and Therapeutic Implications 

Advancements in genetics and molecular knowledge about AS have made great translational 

progress in treating AS patients. As a result of discovering important inflammatory pathways 

like the IL-23/IL-17 pathway and TNF signaling, targeted biological drugs such as TNF 

inhibitors and IL-17 inhibitors were produced, contributing significantly to the success of 

therapy. In addition, with more research done on intracellular signaling pathways, JAK 

inhibitors can now also be used in treating AS, especially for those who did not respond well 

to biological drugs [40]. 

Genetic findings have also shown that personalized treatments based on patient-specific 

genetics are possible. Additionally, with the discovery of genes that are responsible for the 

risk of developing AS, a strategy of polygenic risk scoring for early diagnoses can now be 

pursued. 
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10. Limitations and Future Perspectives 

Though there have been remarkable advancements, several drawbacks still have to be 

resolved before achieving a comprehensive understanding of the genetics of AS. Firstly, the 

heritability part remains unclear, while most GWAS results lack a functional effect on AS 

development. Secondly, the vast majority of the detected loci are situated in non-coding areas 

of the genome; hence, elucidation of their contribution to AS is difficult. Finally, almost all of 

the research investigating the genetic aspect of AS is conducted using European populations. 

The interaction between genetic and environmental risk factors is worth additional 

investigation. 

Multimodal omics-based research can be of great use in studying the development and the 

functional effects of genetic variants on AS. Moreover, in order to advance genetic prediction 

of AS, various ethnicities should be considered. CRISPR technology, together with single-cell 

analysis, can help in validating the functional impact of genetic variants. 

11. Conclusion 

Ankylosing spondylitis is a complicated autoimmune disease characterized by polygenetics; 

multiple alleles together act to determine disease susceptibility, clinical manifestation, and 

progression. Of all genetic markers identified in AS, the most strongly associated is HLA-

B27. Other than HLA-B27, there are various non-HLA markers for ankylosing spondylitis, 

which impact the disease by altering various biological functions, for example, antigen 

processing (ERAP1, ERAP2), cytokine signaling (IL23R, TYK2, IL7R, CSF2), transcription 

(RUNX3), and immune cell differentiation (GPR65). Functional genomics shows that these 

genetic factors come together at specific inflammatory pathways, which include the IL-23/IL-

17 pathway responsible for chronic inflammation and tissue destruction. 

There is evidence showing genetic heterogeneity amongst different populations, where there 

is variation in terms of allele frequencies and penetrance. Pleiotropy of some genes causes 

extraskeletal manifestations, for example, uveitis, and variation in the radiographic 

progression of ankylosing spondylitis. 

The discovery of emerging data from GWAS, epigenetics, and transcriptomics has 

contributed to the elucidation of the mechanisms of AS pathology even further. Gene-gene 

and gene-environment interactions have been discovered by these methods, in which an 

environment, such as gut microbiota and mechanical stress, interacts with a person's genetic 

disposition to trigger disease. Moreover, epigenetics is associated with changes in the DNA 

molecule, such as DNA methylation and histone modification, which affect the activity of 

genes but do not involve any DNA sequence changes. Finally, the use of technologies that 

allow single-cell sequencing has allowed identifying immune cell subsets like Th17 cells and 

innate lymphoid cells that reside within the affected tissue and induce inflammation. 

To sum up, the combination of HLA and non-HLA genetics has greatly enhanced our 

knowledge about AS pathogenesis and made possible the development of therapy that inhibits 

cytokines and Janus kinases. 
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