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ABSTRACT. We investigated the distribution of human leukocyte 
antigen (HLA)-B27 subtypes in Uygur ankylosing spondylitis patients 
in Xinjiang. B27-positive patients with ankylosing spondylitis were 
subtyped by using polymerase chain reaction-sequence-based typing. 
The HLA-B27 subtype frequencies of Uygur patients were compared 
with those in Han patients in Xinjiang and the other areas of China. 
B*2705 was the predominant subtype in Uygur patients with a frequency 
of 58.95%, which was much higher than that in Han patients in Xinjiang 
(31.58%, P < 0.05) and the other areas of China (excluding the Shandong 
region, which was 63.89%). The frequency of B*2704 (27.37%) in 
Uygur patients was the lowest and significantly lower than that in Han 
patients (61.18%, P < 0.05) and in 8 other areas of China. B*2710 has 
not been previously reported in Uygur ankylosing spondylitis patients; 
B*2704 was the main (61.18%) subtype in Han patients in Xinjiang, 
followed by B*2705 (31.58%) and was similar to the characteristics of 
Han patients in the other areas of China. B*2724 in Han ankylosing 
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spondylitis patients has not been previously reported. Additionally, 
the B*2702/B*2705 homozygote was identified in Uygur patients. 
B*2702/B*2704, B*2704/B*2705, and B*2705/B*2705 homozygotes 
were identified in 3 Han patients. The distribution of HLAB27 subtypes in 
Uygur ankylosing spondylitis patients in Xinjiang significantly differed 
from that in Han patients. Understanding the distribution of HLAB27 
subtypes in ethnic minority populations of Xinjiang is important for 
anthropological genetic studies and for analyzing the impact of genetic 
background on ankylosing spondylitis susceptibility.
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INTRODUCTION

Human leukocyte antigen (HLA)-B27 is closely associated to ankylosing spondylitis 
(AS), but the pathogenesis of AS remains unclear. AS may be associated with many factors, 
including genetic and immune-related factors. The polymorphism level is high in the HLA-B27 
allele. As HLA-B27 typing technology has improved, many new subtypes have been identified. 
The number of HLA-B27 subtypes (HLA-B*2701-2721, 2723-2736) reached 35 in 2007 (Xiao 
et al., 2008). There may be 1 or more different base sequences among the B27 subtypes, which 
are mainly focused on exons 2 and 3 (B27 antigen peptide binds to the a1 and a2 structural 
domains) (Xu et al., 2007). The frequency distribution of B27 subtypes differs in different 
countries and races (Li et al., 2002). It is particularly important to investigate the relationships 
between various HLA-B27 subtypes and AS to explain the mechanism of HLA-B27 in AS.

Recently, studies about Han patient HLA-B27 subtypes have been increasingly re-
ported (Cui et al., 2003; Li et al., 2006, 2007; Xiao et al., 2008) in different regions. However, 
no studies have examined the distribution of B27 subtypes in minorities. In this study, we 
conducted polymerase chain reaction (PCR)-sequence-based typing (SBT) to analyze the dis-
tribution of HLA-B27 subtypes in ankylosing patients in Uygur and Han patients. We investi-
gated the distribution of HLA-B27 subtypes in Uygur AS patients in Xinjiang.

MATERIAL AND METHODS

General information

A total of 247 cases of AS from The Rheumatism Immunity branch of each hospital in 
Urumqi were collected. The Revised Diagnostic Criteria of 1984 in New York was used to confirm 
the diagnosis of each patient. All patients were positive for HLA-B27 according to PCR-sequence-
specific amplification. Ninety-five AS cases in Uygur included 74 males and 21 females, aged 17-
73 years; the 152 cases of Han patients included 119 male and 33 female cases, aged 17-77 years.

Blood sample collection

We collected 5 mL venous blood from each patient, added 10% ethylenediaminetet-
raacetic acid as an anticoagulant, and stored the samples at -20°C.
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Typing test of HLA-B27

DNA template preparation

We used the AxyPrepTM genomic DNA isolation kit to extract DNA from the peripheral 
blood according to the manufacturer instructions (Corning, Inc., Corning, NY, USA). The 
quality of DNA was 1.7-2.0. The concentration of DNA was 20-80 ng/mL, and was used for 
PCR- sequence-specific amplification and PCR-SBT.

PCR-SBT high-resolution genotyping of HLA-B27 alleles

Exons 2, 3, and 4 of B spots on the genome were amplified through an HLA-B 
PCR in 1 tube. The amplified positive fragment was used for high-resolution genotyping 
as a template in the SBT sequence reaction. The sequence was determined using a 3730xl 
Genetic Analyzer (Applied Biosystems, Foster City, CA, USA), after which we determined 
the high-resolution genotype of B spots. We covered 35 high-resolution genotypes of the 
HLA-B27 allele (HLA-B*2701-2721, 2723-2736), as described by the World Health Orga-
nization (WHO).

Lower resolution genotyping of HLA-B27 alleles

Classical PCR-sequence-specific amplification was conducted according to Xiao et 
al. (2008). The lower resolution genotype of the HLA-B27 allele accounted for 60.53 and 
63.16%, as described by the WHO in 2007.

Statistical analysis

All data in this study were analyzed using the PEMS 3.1 statistical software. The gene 
frequency was determined using the direct count method with the following formula: gene fre-
quency = number of detected gene patients/total number of patients. P < 0.05 was considered 
to be statistically significant.

RESULTS

Proportion of HLA-B27 allele in AS patients

Five HLA-B27 allele subtypes were detected in 95 cases of Uygur AS. The distri-
bution frequency was B*2705 (58.95%, 56/95), B*2704 (27.37%, 26/95), B*2702 (6.32%, 
6/95), B*2707 (5.26%, 5/95), and B*2710 (1.05%, 1/95). The B*2702/B*2705 homozygote 
was identified in Uygur AS patients. Six HLA-B27 allele subtypes were detected in 152 cases 
of Han patients. The distribution frequency was B*2704 (61.18%, 93/152), B*2705 (31.58%, 
48/152), B*2707 (1.97%, 3/152), B*2715 (1.97%, 3/152), B*2702 (0.66%, 1/152), B*27024 
(0.66%, 1/152). The B*2702/B*2704, B*2704/B*2705, and B*2705/B*2705 homozygotes 
were identified in 3 Han patients.



5655Antigen-B27 alleles

©FUNPEC-RP www.funpecrp.com.brGenetics and Molecular Research 14 (2): 5652-5657 (2015)

Frequencies of HLA-B27 allele in AS patients in different areas and ethnic groups 
in China

B*2705 was the predominant subtype in Uygur patients with a frequency of 58.95%, 
a value much higher than that in Han patients in Xinjiang (31.58%, P < 0.05) and 7 other 
areas of China (9.83-41.4%). There was an exception in the Shandong region, (63.89%). The 
frequency of B*2704 (27.37%) in Uygur patients was the lowest, and was significantly lower 
than that in Han patients (61.18%, P < 0.05) and 8 other areas of China (36.11-90.4%). B*2704 
was the main (61.18%) subtype in Han patients in Xinjiang, followed by B*2705 (31.58%) 
and was similar to the characteristics of Han patients in other areas of China (except for the 
Shandong region; B*2705 was not detected in the Hubei region) (Table 1).

B27 allele Xinjiang Xinjiang Guangdong Tangshan Jiangxi Shandong Beijing Shanghai Bubei Chongqing
 Uygurs Han race

B*2702   6.32   0.66   1.73 0 0 0 0 0 0   0.75
B*2704 27.37 61.18 88.44 58.5 54.8 36.11 54.8 76.8 90.4 73.88
B*2705 58.95 31.58   9.83 27.7 41.4 63.89 41.4 20.3 0 22.39
B*2706 0 0 0 0 0 0 0   1.4 0 0
B*2707   5.26   1.97 0   0.9 0 0 0   1.4 0   0.75
B*2708 0 0 0   3.6 0 0 0 0 0 0
B*2709 0 0 0 0 0 0 0 0 0   0.75
B*2710   1.05 0 0 0 0 0 0 0 0 0
B*2711 0 0 0 0 0 0 0 0 4 0
B*2713 0 0 0   5.4 0 0 0 0 0 0
B*2715 0   1.97 0 0 0 0 0 0   4.8 0
B*2718 0 0 0 0 0 0 0 0 0   0.75
B*2720 0 0 0 0 0 0 0 0 0   0.75
B*2722 0 0 0 0 0 0 0 0   0.8 0
B*2724 0   0.66 0 0 0 0 0 0 0 0
B*2702 /2704 0   0.66 0 0 0 0 0 0 0 0
B*2702 /2705   1.05 0 0 0 0 0 0 0 0 0
B*2704 /2705 0   0.66 0 0 0 0 0 0 0 0
B*2705 /2705 0   0.66 0 0 0 0 0 0 0 0

Table 1. Frequencies of HLA-B27 alleles in AS patients in different areas and ethnic groups in China (%).

DISCUSSION

The distribution of HLA-B27 subtypes showed significant differences in different re-
gions, nations, and races, which may be because of different migration routes. B*2705 is the 
most widely distributed of all HLA-B27 subtypes worldwide, and is thus considered to be the 
gene predecessor. The different distribution frequency of B*2705 results from mutations, gene 
translocation, and other mechanisms (Khan, 2000). B*2705 reportedly accounts for approxi-
mately 96% of white patients with AS. B*2705 is the main alleles in the Caucasian population, 
accounting for approximately 90% of implicated alleles. B*2704 accounted for approximately 
45%. In the Han population, B*2704 and B*2705 were advantageous subtypes of HLA-B27, 
particularly B*2704, which is widely distributed with the highest frequency. The distribution 
frequency of B*2704 showed large differences, ranging from 36.11 to 90.4%. The distribution 
frequency of B*2705 also showed large differences, ranging from 9.83 to 41.4% (except for 
the Shandong region; B*2705 was not detected in the Hubei region). In Thailand, B*2704 ac-
counts for 91% (Garcia-Peydró et al., 1999) of AS patients who are HLA-B27-positive.
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A large number of studies revealed differences in different HLA-B27 subtypes and 
the correlation of different subtypes with AS. The subtypes of B*2701, B*2702, B*2704, 
B*2705, B*2707, B*2708, B*2710, B*2714, B*2715, and B*2719 are generally considered 
to be susceptible genotypes of AS. However, B*2703 in an African population showed a weak 
relationship with AS. B*2706 and B*2709 in the Thailand population and a population from 
Sardinia in Italy were negatively correlated with AS, respectively (Ma and Hu, 2006). Other 
subtypes were present at frequencies that were too low to determine their correlation with AS.

The results of our study indicated that B*2705 was the predominant subtype in Uygur 
patients, with a frequency of 58.95%, a value much higher than that in Han patients in Xinjiang 
(P < 0.05) and other areas of China (except the Shandong region). The frequency of B*2705 
in Han patients with AS ranged from 9.83 to 41.4%, between the frequencies of Caucasians 
(90%) and Asians (45%), and the frequency of B*2704 accounted for 27.37% of Uygur AS 
patients. This value was the lowest in Uygur patients (36.11-90.4%). B*2704 was the main 
(61.18%) subtype (Li et al., 2006) in Han patients in Xinjiang, followed by B*2705 (31.58%) 
and was similar to the characteristics of Han patients in the other areas of China. Our results 
indicate that B*2705 is the predominant susceptibility gene in Uygur AS patients in Xinjiang, 
while B*2704 was the predominant susceptibility gene in Han patients with AS in Xinjiang.

Seven HLA-B27 allele subtypes were detected in 247 cases of AS patients. Five HLA-
B27 allele subtypes were detected in Uygur AS patients, of B*2710 had not been previously 
reported in this group. Six HLA-B27 allele subtypes were detected in Han patients, including 
B*27024, which had not been previously reported. B*2715 was reported in China in 1 other 
study. Our results also suggested that HLAB27 subtypes in AS patients in Xinjiang showed 
more polymorphisms than in other areas of China. Seven HLA-B27 allele subtypes were de-
tected in this study, except the B*27024 subtype, which was detected at too low a frequen-
cy to be correlated with disease. In the absence of information regarding the distribution of 
HLA-B27 subtypes in healthy subjects as a control, the correlation between subtypes B*2702, 
B*2707, B*2710, B*2715, and B*27024 and AS in this region could not be determined. A 
B*2702/B*2705 homozygote was identified among the Uygur AS patients. B*2702/B*2704, 
B*2704/B*2705, and B*2705/B*2705 homozygotes were identified in 3 Han patients. Few 
studies have examined the relationship between HLA-B27 homozygotes, AS, and AS clinical 
manifestations.

Xinjiang lies inland in Eurasia and is an important area of communication. It was 
also an important section of the Silk Road in ancient times. Complicated population migra-
tions have occurred throughout the history of this region. Genetic studies have demonstrated 
that the Silk Road played a role in gene exchange and gene fusion in Eurasian groups (Yang 
et al., 2008). This particular historical era may be the primary cause of the difference of the 
distribution of HLA-B27 subtypes in Uygur AS patients in Xinjiang and Han patients in other 
areas of China. It also may be the likely primary origin of HLA-B27 subtypes in AS patients 
in Xinjiang, which showed a higher number of polymorphisms than did other areas of China.

In the Xinjiang region, genetic background is complex, and the mutant gene shows 
high heterogeneity; the characteristics of genetic epidemiology were significant (Yu et al., 
2001). Available survey data showed that the frequency of positive expression of HLA-B27 
was markedly different between Uygur patients with AS and Han patients in Xinjiang. There 
were more Han patients with AS than there were Uygur patients (Mo et al., 2010). The dis-
tribution of HLA-B27 subtypes in Uygur AS patients in Xinjiang was significantly different 
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from that in Han patients. Examination of the distribution of HLA-B27 subtypes in ethnic 
minority populations of Xinjiang is very important for anthropological genetic studies and for 
analyzing the impact of genetic background on AS susceptibility.
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