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ABSTRACT 

 
    Aim: The initial identification of Behçet's disease (BD) occurred in 1937, credited to 

the Turkish dermatologist Prof. Dr. Hulusi Behçet. Symptoms included repeated oral 

aphthae, genital ulcers, and uveitis. Then, it was revealed that the illness involves the 

joints, blood vessels, intestines, lungs, and brain system. Age, gender, psychological 

factors, infectious agents, immune responses, and genetic predispositions affect illness 

progression. The most common genetic risk factor is HLA-B*51. This study aimed to 

examine the relationship between HLA-B*51 sub-alleles and illness etiology. 

  

Materials and Method: We compared the prevalence of two HLA-B*51 sub-alleles 

(HLA-B*51:01 and HLA-B*51:08) in patients with BD versus healthy individuals. The 

samples of 24 HLA-B*51 positive individuals were typed by Polymerase Chain 

Reaction with Sequence-Specific Primers (PCR-SSP). In the control group, 73 healthy 

bone marrow donors were HLA-B*51 subtyped by DNA sequencing.  

 

Results: The prevalence of HLA-B*51:01 and 51:08 sub-alleles in patients was 80% 

and 20%, respectively. The frequencies of HLA-B*51:01, 02, 05, 07, and 08 in the 

control group were 90.4%, 4.1%, 2.7%, 1.4%, and 1.4%, respectively. There was no 

significant difference in HLA-B*51:01 allele frequency between patient and control 

groups (p>0.05; p=0.457 RR<1). Statistically significant differences were seen for the 

HLA-B*51:08 allele (p<0.05; p=0.003 RR=18.8). No statistically significant 

correlation was found between HLA-B*51:01 and HLA-B*51:08 sub-alleles and 

clinical symptoms (p-value > 0.05). 

 

Conclusion: HLA-B*51:08 sub-allele may be an important risk factor for BD 

development. Future investigations can further highlight the significance of its role in 

the pathophysiology of the disease. 
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ÖZET 

 
    Amaç: 1937 yılında Türk Dermatolog Prof. Dr. Hulusi Behçet tarafından keşfedilen 

Behçet Hastalığının (BH) semptomları tekrar eden oral aft, genital ülserler ve üveyitti. 

Daha sonra bu hastalığın eklemleri, kan damarlarını, bağırsakları, akciğerleri ve beyin 

sistemini de kapsadığı bildirilmiştir. Hastalığın seyrini yaş, cinsiyet, fizyolojik 

faktörler, enfeksiyöz ajanlar, immün yanıt ve genetik geçişler etkiler. En yaygın 

görülen genetik risk faktörü İnsan Lökosit Antijeni (HLA)-B*51’dir. Bu çalışmada 

HLA-B*51 alt alleleri ile hastalık etyolojisi arasındaki ilişki irdelenmesi 

amaçlanmıştır.  

Gereç ve Yöntem: BH hastaları ile kontrol grubu arasında HLA-B*51 alt allellerinin 

prevalanslarını karşılaştırdık. Sekans spesifik primer polimeraz zincir reaksiyonu 

(SSP-PZR) yöntemiyle HLA-B*51 pozitif olan 24 kişinin doku tiplemesi yapılmıştır. 

Kontrol grubunda ise kemik iliği donörü olan 73 sağlıklı bireyin HLA-B*51 alt allel 

tiplemesi DNA dizi analizi yöntemiyle belirlenmiştir.  

Bulgular: Hasta grubunda HLA-B*51:01 ve 51:08 alt allellerinin prevalansı sırasıyla 

%80 ve %20 bulunmuştur. HLA-B*51:01, 02, 05, 07 ve 08 alt allellerinin kontrol 

grubundaki sıklıkları sırasıyla %90,4, %4,1, %2,7 %1,4 ve %1,4 olarak bulunmuştur. 

Hasta ve control grubu arasında HLA-B*51:01 alt allelinin sıklığı bakımından 

istatistiksel olarak anlamlı bir farklılık bulunmamıştır (p>0.05; p=0.457 RR<1). 

İstatistiksel olarak anlamlı sonuçlar HLA-B*51:08 alt alleli için bulunmuştur (p<0.05; 

p=0.003 RR=18.8). HLA-B*51:01 ve HLA-B*51:08 alt allelleri ile klinik semptomlar 

arasında anlamlı bir ilişki bulunmamıştır. 

Sonuç: HLA-B*51:08 alt allelinin BH gelişiminde önemli bir faktör olabilir. Yapılacak 

çalışmalarla hastalığın patofizyolojisi açısından önemi gösterilebilir. 
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Introduction 

Prof. Dr. Hulusi Behçet, a famous Turkish dermatologist, discovered Behçet’s Disease 

(BD) in 1937. Recurrent oral, vaginal, and uveitis are the most common BD symptoms. After 

that, the illness was linked to joint, blood vessel, gut, lung, and nervous system symptoms (1). 

BD is common worldwide, especially in Silk Road countries (2). The disease was most common 

in Turkey (3). Males are more likely to be diagnosed between 20 and 40. In teenage males, the 

disease's development is connected to poor clinical outcomes (4,5). For years, diagnostic 

criteria and classifications have been researched, but BD diagnosis has no definitive clinical 

finding. According to the 1990 I International Study Group for Behçet’s Disease (ISGBD) 

diagnostic criteria, oral aphthous ulceration patients must have two other clinical symptoms: 

papulopustular lesions, erythema nodosum-like lesions, genital ulcers, superficial 

thrombophlebitis, eye involvement, and/or positive pathergy test. 

Several studies have found that the HLA-B*51 allele is the most crucial genetic 

predisposition factor. Ohno et al. first linked BD to HLA-Bw51 in 1982 (6). Those with a 

genetic predisposition are known to get the disease through infections and environmental 

causes. Patients with vaginal and gastrointestinal ulcers have Herpes Simplex Virus Type I 

genomes in their saliva and peripheral lymphocytes. Due to their functional importance, 

infectious pathogens resemble human heat shock protein 65 (Hsp65). It is believed that 

Mycobacterium-derived Hsp56 activates T cells like human Hsp60. Identifying a BD pathogen 

or autoantigen is still difficult (7,8). The second hypothesis is that HLA-B*51 suppresses BD 

by binding to the Killer cell immunoglobulin-like receptor 3DL1 (KIR3DL1) receptor on 

natural killer (NK) cells. If HLA-B*51 expression on the cell surface stays normal, the observed 

cellular response protects cells from cytotoxicity (9). NK cells are suppressed by HLA-B*51 

and KIR3DL1, although NKG2D (one of the NK cell activating receptors) and its ligand MHC 

class I polypeptide–related sequence A (MICA) counteract this. It has also been recommended 

that HLA-B*51 and KIR3DL1 lower allele combinations may contribute to this syndrome (10). 

Cross-reactivity between HLA-B*51 and organ-specific antigens may play a major role 

in disease development (11). B alleles like B*51 and B*27 share amino acids with retinal 

soluble antigen peptides (12). Another possibility for the correlation between BD and genetics 

is this antigen's linkage disequilibrium (13). Inheritance of MICA*009, Tumor necrosis factor 

(TNF)-α, and HLA-B*51 genes may impact disease development (14). The sub-alleles HLA-

B*51:01 and 51:08 are more common in BD (15,16). Asparagine at 63 and phenylalanine at 67 

identify these compounds. However, amino acids at positions 67, 97, 116, and 152 may provide 

a significant risk of BD. Different amino acids may play different functions in antigen 

presentation (15). 

The objective of this study was to conduct a comparative analysis of HLA-B*51 sub-

alleles in both patients and healthy volunteers, to identify any potential link between certain 

sub-alleles and the progression of the disease. This will facilitate the diagnosis of BD. 

Furthermore, an investigation was conducted to examine the correlation between sub-alleles 

and the manifestation of organ involvement in individuals who tested positive for HLA-B*51. 

 

Material and Methods 

Study populations 

This study included a total of 24 patients who tested positive for HLA-B*51. These 

patients were under the care of the Dermatology Department in two separate hospitals over the 

period from February to September 2017. The study comprised healthy patients who applied to 

the same laboratory as a donor for hematopoietic stem cell transplantation and underwent high-

resolution HLA-B typing, serving as the control group. A statistical comparison was conducted 
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between a group of seventy-three healthy individuals who tested positive for the HLA-B*51 

gene and the patients. 

Signed Informed Consents were obtained from all patients. In compliance with the 

Declaration of Helsinki, our Institutional Non-Interventional Clinical Research Ethics 

Committee approved the study (Decision No: 17, 09.02.2017).  

DNA isolation 

The process of DNA isolation from whole blood was performed with the QiaAmp DNA 

Blood Mini Kit (Qiagen, USA) in accordance with the instructions provided by the 

manufacturer. Specifically, a 200µl blood sample was introduced into a 1.5 ml micro-centrifuge 

tube, and the pre-prepared kit was placed into the automated DNA Isolation device (QIAGEN 

Geno-M6, Alameda, CA). Ultimately, a DNA sample of 50 µl was obtained through the process 

of elution. The Nanodrop Spectrophotometer device (Thermo Scientific Nanodrop 2000, 

Wilmington, Delaware USA) was utilized to determine the purity and concentration of the 

samples. The samples that exhibited a concentration greater than 15 ng/µl and a purity range of 

1.80-1.90 were deemed suitable for inclusion in the study. 

High-resolution sequence-specific primer (PCR-SSP) assay 

HLA-B*51 positive Behçet patients' sub-alleles were determined by this assay. 

Following the manufacturer's recommendations, SSP HLA-B*51 Kit (HLA-B51 Excl Taq 

Lifecodes, Stamford, USA) was used: A mix was created by adding 264 µl master mix, 176 µl 

DNA sample, 433 µl dH2O, and 7 µl Taq DNA polymerase (Lifecodes, USA). For each well, 

a 10 µl sample was added from the mix. PCR conditions included 1 cycle of denaturation at 

94°C for 2 minutes, 10 cycles of denaturation, annealing, and extension at 94°C and 65°C for 

10 and 60 seconds, respectively, 20 cycles at 94°C for 10 seconds, 61°C for 50 seconds, and 

72°C for 30 seconds. Amplicons were kept at 4°C for analysis. Amplification was followed by 

2% Agarose gel electrophoresis (0.5X tris-boric acid-EDTA). Electrophoresis was 20 minutes 

at 140V and 400A. Under the UV transilluminator, gel bands were seen. The findings were 

evaluated using Olerup SSP Start Score Version 5.00.41T/07 (Stockholm, Sweden). 

Statistical analysis 

The Statistical Package for Social Sciences for Windows Version 22.0 (SPSS 22.0 Inc, 

Chicago, USA) for Windows 7 Software Program was utilized to conduct the statistical 

analyses. The numerical parameters were compared using the Mann-Whitney U Test. The 

statistical tests of Pearson Chi-square and Fisher's Exact test were utilized to examine the 

association between qualitative variables. A significance level of p<0.05 was deemed as 

statistically significant. The assessment of the likelihood of developing BD with HLA-B*51 

sub-alleles was conducted based on the Relative Risk (RR) associated with the disease (17). 

Results 

The frequency of the HLA-B*51 allele among BD patients admitted to our laboratory 

between 2014 and 2017 was 71.4%. The study found that 62.5% (n=15) of the patients were 

male, whereas 37.5% (n=9) were female. Among the patient population, a majority of 79.1% 

(n=19) exhibited the HLA-B*51:01 sub-allele, while a smaller proportion of 16.6% (n=4) 

displayed the HLA-B*51:08 sub-allele. Additionally, a minority of 4.1% (n=1) presented with 

both the HLA-B*51:01 and HLA-B*51:08 sub-alleles. Among the cohort of healthy 

participants, it was observed that 90.4% (n=66) carried the HLA-B*51:01 allele, while 4.1% 
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(n=3) had the HLA-B*51:02 allele. Additionally, 2.7% (n=2) of the participants exhibited the 

HLA-B*51:05 allele, while 1.4% (n=1) had the HLA-B*51:07 allele. Lastly, another 1.4% 

(n=1) of the healthy individuals carried the HLA-B*51:08 sub-allele. The frequencies of HLA-

B*51 sub-alleles in patients with BD and the control group were presented in Figure 1 and 

Figure 2, respectively.  

 
Figure 1. HLA-B*51 sub-allele frequencies of the patient group 

 
Figure 2. HLA-B*51 sub-allele frequencies of the control group 

 

The clinical manifestations were categorized into two groups: major symptoms, which 

included oral aphthae, vaginal aphthae, dermatological complaints, and ophthalmic 

involvement, and minor findings, which encompassed neurological, joint, and vascular 

involvement. This classification was employed to investigate the potential correlation between 

HLA-B*51 and the clinical symptoms.           

The most common HLA-B*51 sub-allele in both groups was 51:01. HLA-B*51:08 was 

also common in patients (Table 1). 
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Table 1: Comparison of HLA-B*51 suballeles frequency of Behçet's patients and control group 

HLA-B*51  

suballeles 

Patients 

(n=24) 

Control 

(n=73) 
p 

Relative risk 

(RR) 

HLA-B*51:01 20 (80%) 66 (90.4%) 0.457 0.88 

HLA-B*51:02 0 (0%) 3 (4.1%) -  

HLA-B*51:05 0 (0%) 2 (2.7%) -  

HLA-B*51:07 0 (%0) 1 (%1.4) -  

HLA-B*51:08 5 (%20) 1 (%1.4) 0.003 18.8* 

*95% Confidence Interval 18.8 (2.08-166) 

 

There was no statistically significant difference observed in the prevalence of the HLA-

B*51:01 sub-allele between patients diagnosed with BD and the control group (p=0.457, 

relative risk (RR)=0.88). Given that the RR is smaller than 1, there is a decreased likelihood of 

disease occurrence in individuals who carry the HLA-B*51:01 allele. There was a statistically 

significant difference in the frequency of HLA-B*51:08 between the sick group and the control 

group (p=0.003, RR=18.8). In this particular scenario, individuals who carry the HLA-B*51:08 

allele exhibit a significantly elevated risk, approximately 18.8 times greater, of developing the 

condition in question. 

The occurrence of significant clinical observations, such as oral aphthae, vaginal 

aphthae, and ocular involvement, was noted in a comparable sequence, as indicated in Table 2. 

There was no statistically significant association seen between HLA-B*51:01 and HLA-

B*51:08 and organ involvement, as indicated by a p-value greater than 0.05. The occurrence 

rates of significant clinical observations, including dermatological, neurological, joint, and 

vascular involvement, exhibited comparable frequencies (see Figure 3). 

 

Table 2: Relationship between HLA-B * 51 sub-alleles and clinical symptoms in BD patients 
 HLA-B*51 sub-alleles 

(n=24) 

χ2 

 
HLA-B*51:01 

(n=20) 

HLA-B*51:08 

(n=5) 

HLA-

B*51:01 

(n=20) 

HLA-

B*51:08 

(n=5) 

 
Positive Negative Positive Negative 

  

Major clinical findings  

Oral aphthae 90% 

(n=18) 
10% (n=2) 100% (n=5) 0% (n=0) 0.461 0.461 

Genital Aphthae 50% 

(n=10) 

50% 

(n=10) 
80% (n=4) 20% (n=1) 1 1 

Eye involvement 40%  

(n=8) 

60% 

(n=12) 
60% (n=3) 40% (n=2) 0.341 0.341 

Minor clinical findings  

(dermatological, 

neurological, joint and 

vascular involvement) 

%55 

(n=11) 
%45 (n=9) %40 (n=2) %60 (n=3) 1 1 
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Figure 3. The comparison of organ involvement in Behçet's patients with HLA-B*51:01 and  

HLA-B*51:08 sub-alleles 

 

Discussion 

The human genome's most variable region is the 4 Mb HLA region (18). Over two 

hundred genes reside in the region, and twenty-two are linked to the immune system (19) and 

other illnesses (17). HLA-B5 and its variation, HLA-B*51, were documented by Ohno (20) in 

Japan and by Yazıcı (21), Soylu (22), (23), and Azizlerli (24) in Turkey. Zierhut et al. (25) 

helped Germans grasp this subgroup. Several methods linked HLA-B*51 polymorphism to BD. 

With the development of molecular technologies, HLA gene DNA analysis became possible. 

After the discovery of HLA-B*51 in BD, sub-alleles have garnered attention. Based on 2017 

data, 280 HLA-B*51 sub-alleles were discovered. The findings linked BD to the HLA-B*51:01 

and 51:08 sub-alleles (26). 

Six Turkish research examined sub-alleles and HLA-B*51-positive BD. Balkan et al. 

found HLA-B*51:01 (97.5%) and HLA-B*51:09 (2.5%) sub-alleles in 2017 HLA-B*51 

positive patients (27). Müller et al.'s 2005 study found that HLA-B*51:01 (87.5%) and HLA-

B*51:08 (14.2%) were the most common sub-alleles (28). Pirim et al. (2004) found HLA-B*51 

sub-alleles: HLA-B*51:01 (45.5%), HLA-B*51:08 (25%), HLA-B*51:05 (9.1%), HLA-

B*51:11 (6.81%), and HLA-B*51:04 (4.54%) (29). Demirseren et al. (2014) found HLA-

B*51:01 (68.6%), 51:02 (33.3%), 51:09 (21.5%), and 51:22 (17.6%) sub-alleles (30). Kötter et 

al. found HLA-B*51:01 (81%), HLA-B*51:08 (11%), and HLA-B*51:05 (2%) in 2001 (31). 

Atalay et al. (1998) found 94% of patients had HLA-B*51:01 and 6% had 51:08/09 (32). 

The present investigation examined the prevalence of HLA-B*51 sub-alleles in patients 

who tested positive for HLA-B*51. The results revealed that HLA-B*51:01 was observed in 

80% of the patients, whereas HLA-B*51:08 was found in 20% of the patients. The findings of 

this study were in line with previous research conducted on Turkish patients diagnosed with 

Behçet's disease. A higher prevalence of the condition was noted among males in both the 

Turkish population and Mediterranean countries (3). In the present investigation, a total of 24 
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patients were included, with 62.5% (n=15) being male and 37.5% (n=9) being female. Among 

the male patients, 75% exhibited the presence of HLA-B*51:01, whereas the remaining 25% 

displayed HLA-B*51:08. All female patients in the study had the presence of HLA-B51*01. 

The observation of a male patient possessing both alleles is noteworthy.  

This study revealed a significant association between the presence of the HLA-B*51:08 

sub-allele and an increased illness risk, with patients carrying this sub-allele exhibiting an 18.8-

fold higher susceptibility compared to those with alternative sub-alleles. The study conducted 

by Belem et al. (2020) revealed that HLA-B*51:08 was only detected in patients, while other 

sub-alleles were observed in both patients and healthy individuals within the Brazilian 

community (33). A prior meta-analysis has additionally demonstrated a robust correlation 

between the susceptibility to the disease and the existence of HLA*B51. Nevertheless, the sub-

alleles were not taken into account in the study (34).  

 Behçet's disease's key criteria, such as recurrent mucosal and skin symptoms, ocular 

findings, and pathergy skin test, vary by ethnicity. Clinical criteria are used to diagnose Behçet's 

illness since there is no pathognomonic characteristic. In 2005, Davatchi et al. found oral 

aphthae in 100%, genital in 88%, eye involvement in 29%, joint involvement in 16%, and 

neurological complaints in 2.2% of BD patients regardless of tissue type, but no dermatological 

complaints (35). Demirseren et al. showed that 100% of patients had oral aphthae, 82.4% had 

genital, 35.3% had ocular, 47.1% had joint, and 7.8% had neurological problems (30). We 

found oral aphthae in 23 patients (95%), genital in 14 (58.3%), eye involvement in 11 (45.8%), 

and dermatologic/neurological/joint/vascular symptoms in 13 (65%). HLA-B*51:01 patients 

had the same order of key clinical findings as previously reported (19). We found that HLA-

B*51:08 sub-alleles increased organ involvement (oral, vaginal, and ocular). The tiny size of 

our cohort may have hampered our investigation. 

Conclusion 

In conclusion, while there have been previous investigations on the sub-alleles of HLA-

B*51 in Turkish individuals with BD, we posit that the identification of sub-alleles among 

patients residing in the Izmir region will make a valuable contribution to the existing body of 

literature. This study identified the HLA-B*51:08 sub-allele as a significant factor in the chance 

of developing BD. The findings of this study indicate that the presence of the HLA-B*51:08 

sub-allele, as opposed to the HLA-B*51:01 allele, may offer significant insights into the 

pathophysiology of the disease. 
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