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Abstract

Objectives: This study was to investigate the polymorphism and distribution

of alleles of HLA‐B*27 in patients with ankylosing spondylitis (AS) in Han

population of southeastern China.

Methods: A total of 89 peripheral blood samples from southeastern Chinese

Han patients with AS that diagnosed according to Modified New York criteria

were subtyped using the high‐resolution PCR‐SSP.Exon 2‐3 of HLA‐B*27 gene

was amplified and sequenced to further confirm the HLA‐B*27 subtype.

Results: The frequency of HLA‐B*27 was 99.87% in AS patients. Three

subtypes, HLA‐B*2704, HLA‐B*2705, and HLA‐B*2706 were identified. The

frequencies for these three alleles were HLA‐B*2704 in 84/88 (95.46%),

HLA‐B*2705 in 3/88(3.41%), and HLA‐B*2706 in 1/88 (1.13%) of the HLA‐B*27
positive patients, respectively.

Conclusions: Our study shows that HLA‐B*2704 has an overwhelming frequency

in southeastern Chinese Han AS patients. A combined analysis including previous

studies of HLA‐B*27‐subtype distributions in Chinese Han populations showed that

HLA‐B*2704 may originate from the southern Han and then migrate and spread to

the northern areas, and HLA‐B*2705 show the opposite result.
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1 | INTRODUCTION

Ankylosing spondylitis (AS) is an inflammatory systemic
disease that primarily affects the sacroiliac joints and spine.
In addition, specific organ involvement including anterior
uveitis, psoriasis, and chronic inflammatory bowel disease,
may simultaneously occur in AS.1 AS prevalence varies sig-
nificantly in different parts of the world.2 The prevalence of

AS is 0.24% in the Chinese population, similar to the in-
cidence in populations of European ancestry, then that is
roughly 0.5% in the United States.3 Genetic factors play an
important role in the pathogenesis of AS, which is estimated
to contribute up to 97% of AS susceptibility.4 Human
leukocyte antigen (HLA)‐B*27 is strongly associated with AS
and it remains amongst the strongest genetic association
with any common human disease.5,6
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By now, 238 subtypes of HLA‐B*27 have been re-
ported (The IPD‐IMGT/HLA Database, Release 3.43.0,
2021). AS has been reported to occur with the following
subtypes: HLA‐B*2702, HLA‐B*2703, HLA‐B*2704, HLA‐
B*2705, HLA‐B*2706, HLA‐B*2707, HLA‐B*2708, HLA‐
B*2710, HLA‐B*2714, HLA‐B*2715, and HLA‐B*2719.7,8

HLA‐B*2705, HLA‐B*2702, and HLA‐B*2704 are the
most common subtypes that have been shown strong
association with AS in different populations. The dis-
tribution of HLA‐B*27 subtypes varies depending on
ethnicity and geographic distributions.9 HLA‐B*2705 and
HLA‐B*2702 are the predominant subtypes in Cauca-
sians and show a hierarchy in terms of allelic fre-
quencies, HLA‐B*2702 shows a higher frequency in the
Jewish population and North Africa Caucasians and is
also found in Asians, and HLA‐B*2704 the predominant
subtype in Asian populations.7,10 It has been suggested
that the differences found in the distribution of HLA‐
B*27 alleles are caused by different migration streams.
HLA‐B*2705 has a decreasing North‐Southeast gradient
and HLA‐B*2704, which is virtually restricted to Asian
populations, displays a decreasing East‐Southwest gra-
dient.11–14 In Asian populations, HLA‐B*2704 could have
arisen in the Chinese population and later spread
through East and South Asia.14 To obtain the regional
differences in HLA‐B*27 alleles in Chinese population
will help to understand the role for regional character-
istics in the evolution of HLA‐B*27 subtypes with AS.
The purpose of this study was to investigate the fre-
quency of HLA‐B*27 subtypes with AS in the south-
eastern Chinese Han population and confirm its
geographic distribution of HLA‐B*27 subtypes with AS in
the Chinese population.

2 | MATERIALS AND METHODS

2.1 | Subjects

A total of 89 patients with AS (64 males and 25 females)
from Han population in southern‐east China were in-
cluded in this study. AS patients were diagnosed

according to Modified New York criteria,15 written in-
formed consent was obtained from all patients.

2.2 | Genomic DNA isolation

Genomic DNA was isolated from the peripheral blood of
the patients with QIAamp DNA blood kit (Qiagen) and
quantified on BioPhotometer (Eppendorf).

2.3 | Subtyping with PCR sequence‐
specific primers (PCR‐SSP)

HLA‐B*27 subtyping was performed using the
HLA‐B*27 subtyping kit (SYBR Green I RealTime
polymerase chain reaction [PCR] method) (Super
Biotechnology). The reaction set‐up and PCR program
was according to the manufacturer's recommenda-
tions and performed on the ABI StepOne plus PCR
system (Applied Biosystems). The results were ana-
lyzed using the StepOne™ software, version 2.2.2.

2.4 | Exon 2‐3 amplification and
sequencing

To further confirm the HLA‐B*27 subtype, Exon 2‐3 was
amplified and sequenced using primers previously de-
scribed by Voorter et al.16 The localization and sequence
of amplification and sequencing primers are indicated
in Table 1. The 50 µl PCR system consisted of 100 ng
template DNA, 20 pmol of each primer, and 2.5 U Am-
pliTaq Gold DNA Polymerase (Applied Biosystems).
The reaction was performed on an ABI 2720 PCR sys-
tem using the following parameters: initial denaturation
96°C for 2 min, 30 cycles of 94°C for 30 s, 63°C for
1 min, 72°C for 1 min, and final extension step at 72°C
for 10 min. All PCR products were purified with a
QIAquick Gel Extraction Kit (Qiagen) and sent to
Shanghai‐based companies to perform sequencing using
ABI 3730XL DNA sequencer (Applied Biosystems).

TABLE 1 Amplification and sequencing primers for sequence‐based typing of exons 2 and 3

Location Name Sequence (5ʹ→3ʹ) Length (bp)

Exon2 E2F GGGAGGAGCGAGGGGACCGCAG 530

E2R ACTGAAAATGAAACCGGGTAAAC

Sequencing primer GCTCCCACTCCATGA

Exon3 E3F E3R TACCCGGTTTCATTTTCAGTTG GGAGGCCATCCCCGGCGACCTAT 432

Sequencing primer GGGCTGACCGCGGGG

LU ET AL. | 1697



T
A
B
L
E

2
H
L
A
‐B
*2
7
al
le
le
s
in

A
S
pa

ti
en

ts
in

C
h
in
es
e
H
an

po
pu

la
ti
on

of
di
ff
er
en

t
ar
ea
s

A
re
as

(n
u
m
be

r
of

p
at
ie
n
ts
)

R
ef
er
en

ce
s

H
L
A
‐B
*2
7
al
le
le
s
n
(%

)

B
*2
70
2

B
*2
70
3

B
*2
70
4

B
*2
70
5

B
*2
70
6

B
*2
70
7

B
*2
71
0

B
*2
71
3

B
*2
71
5

B
*2
7*
24

B
ei
jin

g
(4
93
)

Z
h
an

g
et

al
.1
7

12
(2
.4
)

0
27
5
(5
5.
8)

20
5
(4
1.
6)

0
1
(0
.2
)

0
0

0
0

Sh
an

xi
(3
80
)

W
an

g
et

al
.1
8

0
0

21
7
(5
7.
1)

14
3
(3
7.
6)

0
11

(2
.9
)

0
0

0
0

C
h
on

gq
in
g
(1
24
)

H
u
an

g
et

al
.1
9

2
(1
.5
9)

1
(0
.7
9)

72
(5
7.
14
)

41
(3
2.
53
)

0
8
(6
.3
4)

0
0

0
0

X
in
jia

n
g
(1
52
)

Z
h
ou

et
al
.2
0

1
(0
.6
6)

0
93

(6
1.
18
)

48
(3
1.
58
)

0
3
(1
.9
7)

0
0

3
(1
.9
7)

1
(0
.6
6)

W
u
h
an

(1
72
)

L
iu

et
al
.2
1

1
(0
.6
)

1
(0
.6
)

11
9
(6
9.
2)

41
(2
3.
8)

0
0

0
1
(0
.6
)

0
0

Su
zh

ou
(1
58
)

Y
u
et

al
.2
2

1
(0
.6
3)

0
11
6
(7
3.
41
)

38
(2
4.
05
)

0
3
(1
.8
9)

0
0

0
0

Sh
an

gh
ai

(1
30
)

L
iu

et
al
.2
3

0
0

10
5
(8
0.
8)

24
(1
8.
5)

0
0

1
(0
.8
)

0
0

0

G
u
an

gd
on

g
(4
53
)

M
ou

et
al
.2
4

3
(0
.7
)

0
39
5
(8
7.
5)

49
(1
0.
8)

0
0

0
0

6
(1
.3
)

0

H
u
n
an

(1
11
)

M
a
et

al
.1
3

0
0

98
(8
8.
3)

12
(1
0.
8)

0
0

0
0

0
1
(0
.9
)

So
u
th
er
n
F
u
jia

n
(1
03
)

F
an

et
al
.2
5

0
0

98
(9
5.
1)

3
(2
.9
)

0
1
(1
.0
)

0
0

1
(1
.0
)

0

C
u
rr
en

t
st
u
dy

(8
8)

L
u
et

al
.

0
0

84
(9
5.
46
)

3
(3
.4
1)

1
(1
.1
3)

0
0

0
0

0

T
ai
w
an

(8
2)

C
h
ou

et
al
.2
6

0
0

77
(9
4)

5
(6
)

0
0

0
0

0
0

T
ai
w
an

(4
16
)

H
ou

et
al
.2
7

0
0

30
9
(9
8.
4)

4
(1
.3
)

1
(0
.3
)

0
0

0
0

0

H
ai
n
an

(4
1)

X
u
et

al
.2
8

0
0

41
(1
00
)

0
0

0
0

0
0

0

A
bb

re
vi
at
io
n
:
A
S,

an
ky

lo
si
n
g
sp
on

dy
li
ti
s.

1698 | LU ET AL.



3 | RESULTS

In these patients, the ratio of female to male AS patients
to be 1:2.56, confirming that AS is definitely a disease
affecting predominantly males. In 89 AS patients, there
were 88 HLA‐B*27 positive cases and 1 HLA‐B*27 ne-
gative. The frequency of HLA‐B*27 was 99.87% in AS
patients.

In 88 HLA‐B*27 cases, three subtypes were identified.
HLA‐B*2704, the predominant subtype, was detected in
84/88 (95.46%), HLA‐B*2705 in 3/88(3.41%), and HLA‐
B*2706 in 1/88 (1.13%) of the HLA‐B*27 positive patients.
The results showed that HLA‐B*2704 was the most
strongly associated subtype with AS in this region of
China. The results were shown in Table 2.

4 | DISCUSSION

AS has a high disability rate and insidious morbidity,
therefore early diagnosis of AS is of great significance.
The New York criteria revised in 1984 is still used for the
diagnosis of AS.29 The diagnosis of AS mainly depends
on imaging and clinical manifestations. When patients
present with typical imaging changes and clinical mani-
festations, it is often advanced to the middle and late
stages, leading to delayed diagnosis and treatment.30

Studies have found that AS is highly correlated with
HLA‐B*27, which can be used as one of the important
indicators for early diagnosis of AS. Across the world, the
distribution of AS varies by ethnic and region. Therefore,
to diagnose AS at an early stage, we should consider the
distribution characteristics and rules of subtypes in this
area, and carry out the corresponding subtype detection.

In current study, we detected an overwhelming fre-
quency of HLA‐B*2704 in AS patients in the Han popu-
lation in the southeastern Fujian region, accounting for
95.46%. This is consistent with other findings in this
province and Taiwan region.25–27 The other two subtypes
are HLA‐B*2705 and HLA‐B*2706 with frequencies of
3.41% and 1.13%, respectively. By summarizing the re-
cent research data from several regions in China, the
results showed that there were differences in the dis-
tribution of HLA‐B*27 gene subtypes in AS patients from
different regions, HLA‐B*2704 and HLA‐B*2705 are the
predominant subtypes of AS patients. The data also
showed that the HLA‐B*27 subtypes of AS patients in
China presented a regular distribution from the geo-
graphical space.

It has been suggested that the differences found in the
distribution of HLA‐B*27 alleles are caused by different
migration streams.14 In Asian populations, HLA‐B*2705

has a decreasing North‐Southeast gradient.11–14 It may be
due to North Euro‐Asian migrations introducing this
subtype into southern regions.14 HLA‐B*2704 is the pre-
dominant subtype in the Asian population and displays a
decreasing East‐Southwest gradient, indicates that this
subtype could have arisen in the Chinese population and
later spread through East and South Asia.14 Migration has
a linear effect on gene frequencies and Neolithic demic
diffusion could be the possible cause of the many
continent‐wide genetic gradients.14 The data of this study
combined with the data of previous studies (in Table 2)
could inferred that HLA‐B*2704 may originate from the
southern Han and then migrate and spread to the north-
ern areas, and HLA‐B*2705 show the opposite result.

All HLA‐B*27 subtypes differ by only a few amino
acid, HLA‐B*2706 differs from HLA‐B*2704 by amino
acid changes at only two residues, 114 and 116 of
the heavy chain.31 In accordance with the WHO
Nomenclature Committee for the HLA System, this
allele should be named HLA‐B*2722.32 HLA‐B*2706
(HLA‐B*2722) is a rare subtype identified only in
some Southeast Asian populations.33 It has been de-
scribed that HLA‐B*2706 (HLA‐B*2722) was nega-
tively correlated with AS, and generally considered to
be the protective subtype.34 In our study, one AS pa-
tient was identified as the HLA‐B*2706 subtype. The
subtype was also reported in AS patients from
the Chinese population.10,27 Therefore, we cannot
determine whether HLA‐B*2706 is negatively asso-
ciated with AS in the Chinese population. In our
study, one AS patient's HLA‐B*27 subtyping was ne-
gative, which suggests that other pathogenic agents
may also be involved in the pathogenesis of AS, such
as aminopeptidase gene, IL‐23R, Type 17 immunity,
intergenic regions and gut microbiom.35‐37

5 | CONCLUSION

In conclusion, HLA‐B*2704 was the predominant and
most strongly associated subtype with AS in Han popu-
lation in Southeastern China, which increases gradually
from north to south, while HLA‐B*2705 showed a de-
creasing trend from north to south. HLA‐B*2706 might
be not the protective subtype in the Chinese population,
which needs to be investigated with a larger group of
patients with AS and controls.
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