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ABSTRACT 

Ankylosing spondylitis (AS) is a form of spondylitis in which spine is affected primarily along with other 
joints. The vertebrae fuse together and form a rigid structure. Individuals with AS are also positive for human 
leukocyte antigen (HLA) B-27. One hundred and eighty-three symptomatic patients of AS were used in the 
study. Sequence-specific priming (SSP) PCR technique was used to detect the HLA B-27 specific allele. This 
study showed (out of 183 suspected cases, 45 cases were detected positive with HLA B-27 allele, while the 
remaining 138 were negative) that the positivity rate for AS with HLA B-27 allele is less. In 183 cases, 63 
were females, whereas 7 cases were positive and 56 negative, whereas 38 cases were positive for male and 82 
cases were negative. When sample was analyzed in term of age groups, it was found that out of 45 positive 
samples, the positivity rate was maximum, i.e., 57.14% in the patient above 37 years of age. Furthermore, it 
was observed that the males above 30 years are more prone to develop AS with HLA B27 specific allele. For 
the diagnosis of AS, conventional PCR technology is a promising diagnostic method and can be considered as 
an important tool along with other diagnostics parameters.

1. INTRODUCTION
The human leukocyte antigen (HLA) system or HLA complex is 
a cluster of gene complex encoding the major histocompatibility 
complex protein in human [1]. The genes present on the short arm 
of chromosome number 6 control HLA expressions. The HLA 
antigen has an essential role in the control of self-recognition, 
and thus defends against microorganisms [2]. It is one of the most 
polymorphic genetic systems in human beings. The polymorphic 
proteins of HLA vary in peptides they can bind and thus determine 
the nature of the peptides the body can mount an immune response 
[3]. Ankylosing spondylitis (AS) is considered by axial arthritis 
connecting sacroiliac joints and spine, peripheral arthritis, enthesis 
with extra-articular features such as uveitis, inflammatory bowel 

disease, and psoriasis. HLA has six polymorphic genes (HLA-A, 
HLA-B, HLA-C, HLA-DP, HLA-DQ, and HLA-DR). HLA-A, 
HLA-B, and HLA-C belong to HLA class 1 molecules that bind 
and present a range of intracellular peptides to cytotoxic CD8+ T 
cells [4]. It also controls the innate immune responses of our body 
and thus is a significant component of our immune system. They 
are expressed on the surface of almost all nucleated cells and are 
composed of 45-kd glycoprotein heavy chain with three domains 
which are non-covalently associated with b-2 microglobulin 
which provides structural support to the heavy chain [5]. The 
HLA class 1 molecule lies on the cell surface and a portion of 
it is inserted into the lipid bilayer of the plasma membrane and 
has a small cytoplasmic tail. HLA-DP, HLA-DQ, and HLA-
DR belong to HLA class 2 molecules [6]. They are expressed 
only on B-lymphocytes, antigen-presenting cells (monocytes, 
macrophages, and dendritic cells), and activated T lymphocytes 
[7]. Class 2 genes yield heterodimers of two noncovalent associated 
glycosylated polypeptide chains which are composed of alpha 
and beta. Antigens to CD4+ T cells are presented by HLA class 2 
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molecules. Appearance of HLA class 2 on cells, which normally 
do not express them, stimulated by cytokines like interferon G 
and in a transplant, it is associated with acute graft rejection [8]. 
Role of HLA class 2 molecules is to initiate a general immune 
response and it the reason why they need to be only present on 
immunologically active cells, B-lymphocytes, and macrophages 
[9]. Encoded by a 4-Mb region of human chromosome 6p21 and it 
is the most variable region in the human genome [10]. HLA system 
is the major histocompatibility system relevant for matching 
for transplantation and its indication comes from the fact that 
kidney or bone marrow grafts exchanged between HLA identical 
siblings survive, with appropriate immunosuppressive treatment, 
almost as well as those between identical twins are far better than 
grafts exchanged between mismatched siblings or other relatives 
[11]. This is because the loci controlling all HLA determinants 
are closely linked within the HLA area [12]. Identical unrelated 
donors and recipients for HLA-A, B, C, and D region determinants 
have a significant effect on graft survival [13]. A haplotype is 
the set of HLA antigens inherited from one parent [14]. Nearly 
all the subtypes are related to AS. In addition to B*27:05, most 
alleles like; B*27:01, B*27:02, B*27:03, B*27:04, B*27:10, 
B*27:13, B*27:14, and B*27:15 are known to be linked with AS 
[15]. In Caucasians, AS is associated with HLA-B*2701, *2702, 
*2705, *2708, and *2709, [16] in Chinese, HLA-B*27:04 and in 
Mediterranean population, it is HLA-B*27:02, whereas Asians 
have been associated with B*2704, *2706, and *2707. The subtype 
B*2706 is now known as B*2722 is a rare subtype identified only 
in some Southeast Asian populations and B*2709 in Sardinians 
are unrelated to the expansion of AS [16,17]. B*2703 is reported 
in African–Americans and West African populations, whereas 
HLA-B*27:02 is the predominant allele among the Middle East 
and Jewish populations [18–21]. In India, though there are very 
few studies connecting HLA-B antigen with the populace and 
clinical manifestations of AS, there are no reports of HLA-B 
genotype association to South Indian AS patients [22,23].

2. MATERIALS AND METHODS

2.1. Sample Collection
Selection criterion for the subjects included for the proposed 
study was that the successive AS patients were selected for the 
duration of 1 year. Rheumatologist evaluated all the patients 
and necessary radiographs, and clinical tests were performed to 
confirm the clinical status. Had new-onset back pain at age 16–45 
and lasting more than 3 months. Cases with inflammatory low 
back pain for more than 3 months of duration with sacroiliitis on 
magnetic resonance imaging were included for the proposed study. 
Excluded subjects who had back pain lasting less than 3 months, 
isolated neck pain, or not meeting the symptoms related to AS.183 
clinical samples (EDTA Blood) were used in this study. All the 
samples were taken from the patients who showed symptoms of 
rheumatoid arthritis (RA), AS like headache, neck and shoulder 
pain, back pain, pelvic pain, poor appetite, joint stiffness, and fever. 
All the samples were further processed in the Central Molecular 
Research Laboratory (CMRL), Shri Guru Ram Rai Institute 
of Medical and Health Science (SGRRIM & HS), Patel Nagar, 
Dehradun (UK) for the molecular diagnosis of HLA-B27, RA 
factors, and other parameters. The samples (EDTA Blood) were 
collected from different IPD and OPD (medicine, neurosurgery, 

Ortho, Pediatrics, ophthalmology, pediatrics, emergency, etc.) 
of Shri Mahant Indiresh Hospital, Dehradun and transported to 
CMRL, SGRRIM & HS, Patel Nagar, Dehradun. Nucleic acid 
was isolated from whole blood by silica columns by QIAamp 
Blood DNA Mini (as per the manufacturer’s protocol). DNA 
extraction was done from whole blood for HLA-B27 SSAP that 
was further subjected to serological and pathological parameters. 
Biochemical, serological, pathological, and molecular tests for all 
the 183 samples were done in Central Laboratory, SMIH.

2.2. Method for PCR Protocol for SSAP
PCR Buffer (10×) (Larova Cat # Taq 500), SSP HLA-B27 PCR Kit, 
DNA 1: a B-27 positive DNA as a positive control, and nuclease-
free water as a negative control DNA. Taq DNA polymerase (5 
unit/μl), 100 bp DNA Ladder (Bangalore GENEI Cat # MBD13J), 
Tris Base (Life Technology Cat # 1000LT), EDTA (Amresco Cat 
# 9572E), Agarose (Amresco Cat # GR 100-LELT), Bromophenol 
Blue (Amresco Cat # 0532), Gel loading dye, 1× TAE Buffer, 
Milli Q Water were used. PCR master mix completes with Taq 
contains DNA Taq polymerase: 0.4 units per 10 μl SSP reaction, 
Nucleotides: Final concentration of each dNTPs is 200 μM, PCR 
buffer: Final conc. 50 mM KCl, 1.5 Mm MgCl2, 10 Mm Tris-HCl 
pH 8.3, 0.001%w/v gelatin, Glycerol: Final conc. of glycerol is 
5%, and Cresol red: Final concentration of cresol red is 100 μg/ml. 
The amplicon product of 430 bp as an internal control indicates 
the validity of the PCR protocol, as well as the PCR product of 149 
bp, confirms the presence of HLA B-27 SSA (Fig. 1).

2.3. Ethical Approval
The current study was approved by the ethical clearance of the 
SGRRIM & HS, Patel Nagar, Dehradun, Uttarakhand, where this 
study was conducted. Informed written consent was obtained from 
all patients prior to their enrollment in this study.

Figure 1: Agarose gel electrophoresis for SSAP for HLA 
B-27. L1. Different base pair DNA ladder, L2. Positive 

Control, L3. Negative control, L4. Sample 1 and L6. Sample 3 
Positive For HLA B-27, L5.Sample 2 Negative.
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3. RESULTS
Out of 183 total cases, 45 (34%) cases were found to be 
positive and 138 (66%) cases were negative. Out of 183 cases 
for HLA-B27, 63 cases were of female, in which 7 (4%) cases 
were positive and 56 (30%) were negative, whereas 38 (21%) 
cases were positive and 82 (45%) cases were negative for male.  
Biochemical investigations were done for the entire clinical 
specimen that involves RA factor, Vitamin D, and vitamin B12. 
It was analyzed that RA factor was found to be above the normal 
range (normal range; 0–20 IU/ml) in 10 cases but the same were 
negative for HLA-B27 gene. For all the cases, Vitamin D and 
Vitamin B12 come normal. When studied with respect to the age 
group, the positivity rate of HLA B-27 SSA presence, the most 
affected age group was in between 21 and 40 years (Fig. 2).

4. DISCUSSION
Out of 183 samples collected for the proposed study, 45 samples 
showed HLA-B27 specific allele positive results, while the 
remaining 138 are negative. Appearance of 145–146 bp specific 
band indicates the presence of HLA-B27 gene. In the present 
study, the positivity rate of HLA-B27 specific allele in different 
age groups and gender-wise distribution of the HLA-B27 
specific allele in patients using Multiplex PCR approach were 
determined. Forty-five (45%) AS patients were found to be 
HLA-B27 specific allele positive, while remaining 138 (75%) 
were negative. When samples were analyzed in terms of age 
groups, it was found that out of 45 positive samples, the positivity 
rate was maximum, i.e., 57.14% in the patients above 30 years of 
age. However, in the age group of 20–30 years, the positivity rate 
was 42.86%. Furthermore, it was noticed in terms of gender-wise 
variation, five were men and the remaining two were women. 
There are certain parameters that were selected for the detection 
of HLA B27 and RA factor. The association of Vitamin D and 
HLA-B27 is a very important factor for the collaborative clinical 
manifestations in such cases and the study of the same is of 
utmost clinical relevance for the management of AS.

RA Factor: RA factor is responsible for the inflammation in the 
joints and restricted movements of various joints [24]. A person 
shows a considerable increase in the concentration from the normal 
range, the symptoms will be shown. A person who is suffering 
from arthritis can also suffer from AS and associated uveitis [25]. 
Vitamin D: The deficiency in vit. D can cause problems in bone. 
Bone density reduces and bone weakens due to deficiency of vit. 
D [26]. A person who has a low concentration of vit. D can show 
symptoms relating to spondylitis. Vitamin B12: Deficiency of vit. 
B12 causes anemia, which is one of the symptoms of the AS [27]. 
AS: It is a type of arthritis in which there is long-term inflammation 
of the joints of the spine [28]. Typically, the joints where the spine 
joins the pelvis are also affected. Occasionally, other joints such as 
the shoulders or hips are involved. Eye and bowel problems may 
occur. Back pain is a characteristic symptom of AS, and it often 
comes and goes. Stiffness of the affected joins generally worsens 
over time. Although the cause of AS is unknown, it is believed 
to involve a combination of genetic and environmental factors. 
More than 90% of those affected have a specific HLA known as 
the HLA-B27 antigen.

Uveitis is a common form of intraocular inflammation of the 
iris, ciliary body, or choroid, which presents predominantly 
as anterior uveitis [29]. Approximately 50% of acute anterior 
uveitis cases are associated with the allele HLA B27. Acute 
anterior uveitis is the most common form of uveitis, accounting 
for approximately 90% of all cases. The disease is typically acute 
in onset, unilateral, no granulomatous inflammation involving 
the iris and ciliary body, with a tendency to recurrent attacks. 
Environmental factors play a critical role in the pathogenesis [30]. 
It has been well established that the association of the HLA-B27 
antigen in 90%–95% of patients with AS is HLA-B27 specific 
allele positive. Identification of HLA-B27 by PCR supports 
the diagnosis of AS in symptomatic individuals and negative 
results exclude the diagnosis [31]. Various studies showed that 
90%–94% of AS sufferers have HLA-B27 allele positive, while 
5%–9% of the general population with AS may have other 
contributory factors for positivity of HLA-B27 [32–35].

Figure 2: Age-wise distribution for HLA-B27 Gene.
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5. CONCLUSION
AS is an autoimmune disorder that requires proper medication for 
the patients. When compared to flow-cytometry and serological 
methods, molecular tools and technologies, including PCR is a 
promising diagnostic method for the characterization of AS. The 
ease and allele specified detection protocols make it gold standard 
for the diagnosis of autoimmune disorders.
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