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Abstract

In this work, polymorphism of human leukocyte antigen (HLA)-DRBI, -DQBI
and -DPBI genes was detected using polymerase chain reaction—sequence-based
typing method in 128 healthy unrelated volunteers from the Bai ethnic group of
Yunnan province of southwest China. Among all the 28 alleles detected for the
DRBI gene, the most common allele was DRB1¥120201 with a frequency of
16.41%, followed by DRB1*090102, DRB1*080302, DRB1*1404, DRB1*150101,
DRBI1*140101 and DRB1*160201, with frequencies of 10.16%, 9.77%, 9.38%,
8.98%, 8.59% and 8.21%, respectively. Among 19 DQBI alleles detected, the most
frequent allele was DQB1*030101/0309 (35.94%), followed by DQB1*050201
(11.33%), DQB1*060101/060103 (10.54%) and DQB1*0401 (10.16%). For the
DPBI1 locus, the most common alleles were DPB1*0501 (42.19%), DPB1*1301
(13.28%), DPB1*020102 (10.93%) and DPB1*040101 (9.77%). The comparison of
HLA class II allele frequencies of Bais with those of other Chinese populations
suggested that the Bai ethnic group belonged to the southern group of Chinese.
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The Bai ethnic group is one of the minority groups in China,
which has a total of 1,858,063 people. About 80% of the Bai
people live in communities in the Dali Bai Autonomous
Prefecture in Yunnan province in southwest China. The rest
are scattered in sides of Nujiang River and Lancang River,
and Xichang in Sichuan province, Bijie in Guizhou province
and Sangzhi in Hunan province. The Bai language belongs
to the Tibetan—Myanmese group of the Chinese—Tibetan
language family. However, the ancestor of the Bai people
still remains contradictory. In a traditional view, the Bai
were derived from a branch of the ancient Qiang group of
northwestern China, which migrated to southwestern China
to avoid the attack of the Qin kingdom in 380 B.C. (1).
However, a study based on archeology suggested that the
Bai people were aborigines around the Dianchi and Erhai
areas in Yunnan as early as the Neolithic Age and Bronze
Age (2). Furthermore, the hypothesis that the Bai ethnic
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group were derived from a fusing population between
a nomadic northern tribe migrated to south and a planted
rice southern tribe migrated to north was proposed (3).
Therefore, the earlier origins of the Bai people remain
elusive.

Human leukocyte antigens (HLAs) are cell surface
glycoproteins encoded by genes located in the short arm
of chromosome 6 (6p21.3). HLA molecules function as
receptors for processed peptides derived from intracellular
and extracellular proteins, which are presented to CD8™
and CD4" T lymphocytes to initiate a series of immune
response. HLA genes are the most polymorphic coding loci
known in human genome, which have been extensively used
for anthropological studies for the fact that HLA allelic
distribution is markedly different among different ethnic
groups (4). In the present study, the allelic polymorphisms
of HLA class IT genes were first investigated in the Bai ethnic
population of southwest China by the high-resolution
sequence-based typing (SBT) method.
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A total of 128 healthy unrelated Bai ethnic individuals
living in Jianchuan County of the Dali Bai Autonomous
Prefecture in Yunnan province from southwest China
participated in this study. The ethnic background of the
subjects was established by personal interview and informed
consent was obtained. Peripheral blood cells were collected
from participants and genomic DNA was isolated from
peripheral blood leukocytes by standard phenol/chloro-
form extraction and ethanol precipitation. SBT was
performed for HLA-DRBI, -DQBI and -DPBI to type all
subjects as previously described (5-7). In brief, we typed all
samples in HLA-DRBI locus using an SBT protocol
described by Kotsch et al. In fact, the SBT protocol includes
two steps: first, pretyping, that is, 14 pairs of group-specific
primers are used to amplify the HLA-DRBI alleles
corresponding to their serologically defined specificities
DRI1-DR14; and second, according to the information
obtained in the pretyping, two primer mixes (one for each
haplotype) are selected for polymerase chain reaction
amplification and sequencing. Group-specific primers were
used to resolve ambiguous allelic combinations in the DQB1
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gene and DPBI gene following Voorter et al. (8) and van der
Zwan et al. (9).

HLA class II allele frequencies were calculated by direct
counting. Linkage disequilibrium (LD) between pairs of loci
was tested using a likelihood ratio test and maximum-
likelihood haplotype frequencies were computed using
the expectation—maximization algorithm with ARLEQUIN
software version 3.0 (10).

The allelic frequencies of HLA-DRBI, -DQBI1 and
-DPBI1 genes in the Bai population are summarized in
Table 1. A total of 28 DRBI, 19 DQBI1 and 18 DPBI alleles
were detected. The allelic distributions of these three loci
in the Bai population showed good fitness to Hardy—
Weinberg equilibrium using exact test of Guo and
Thompson (11).

Significant LD was shown by the LD test between DRBI
and DQBI1 (P = 0.0000), DRB1 and DPBI1 (P = 0.0027),
and DQBI and DPBI1 (P = 0.0122). Haplotypes of HLA-
DRBI-DQBI-DPB1 with a frequency of more than
2% are shown in Table 2. The most frequent DRBI-
DQBI-DPBI haplotype was DRB1*120201-DQB1*030101/

Table 1 Allele frequencies of HLA-DRB1, -DQB1 and -DPB1 in the Bai ethnic group

DRB1 (2n = 256) DQB1 (2n = 256) DPB1 (2n = 256)

Allele Frequency (%) Allele Frequency (%) Allele Frequency (%)
010101 0.39 0201/0202°2 4.69 010101 0.78
030101 3.52 030101/0309% 35.94 020102 10.93
030102 1.95 030201 7.03 0202 5.08
040101 0.39 030302 3.91 030101 6.25
040301 1.56 0401 10.16 040101 9.77
0404 0.39 0402 3.13 0402 1.17
040501 3.13 050101 1.95 0501 42.19
040601 2.34 050201 11.33 0601 2.74
070101 0.78 050301 5.47 1001 1.56
080201 0.39 060101/0601037 10.54 1301 13.28
080302 9.77 0602 1.17 1401 1.57
090102 10.16 0603 1.17 1701 0.78
100101 0.78 060401 0.39 1801 0.39
110101 4.69 060501 0.39 2101 0.78
120101/1206/12102 1.95 0609 0.78 2301 1.17
120201 16.41 0610 0.39 2501 0.39
130101 0.39 061101 0.78 3801 0.39
130201 1.56 0617 0.39 6301 0.78
130301 0.39 0619 0.39

1312 0.78

140101 8.69

1404 9.38

1405 0.39

140701 0.39

150101 8.98

150201 1.56

1504 0.78

160201 8.21

@ These alleles could not be distinguished by the typing method used in this work.
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Table 2 Human leukocyte antigen (HLA)-DRB1-DQB1-DPB1 haplotype
frequencies in the Bai ethnic group

HLA-DRB1-DQB1-DPB1 haplotype

DRB1* DQB1* DPB1* Frequency (%)
120201 030101/0309 020102 8.2
080302 060101/060103 1301 6.2
140101 050201 030101 4.2
160201 050201 0501 3.9
1404 050301 0501 3.1
090102 030302 0501 2.7
110101 030101/0309 0501 2.7
030101 0201/0202 040101 2.3
120201 030101/0309 0501 2.3
090102 060101/060103 0501 2.0
080302 050301 0501 2.0
040501 0401 0501 2.0
150101 050201 0501 2.0

0309-DPB1*020102 with a frequency of 8.2%, followed by
DRBI1*080302-DQB1*060101/060103-DPB1*1301 (6.2%).

Among all the 28 alleles detected for the DRBI1 gene, the
most common allele was DRB1*120201 with a frequency of
16.41%, followed by DRB1*090102 (10.16%), DRBI*
080302 (9.77%), DRBI1*1404 (9.38%), DRBI1*¥150101
(8.98%), DRBI1*¥140101 (8.59%) and DRBI1*160201
(8.21%). The DRBI1*120201, which is the characteristic
allele of the people of East Asia, was much more frequent
among southern Chinese populations, with frequencies
from 10.2% to 28.8% (12—17) than among northern Chinese
populations, with frequencies from 1.2% to 6.7% (18-22).
DRB1#090102 and DRB1*080302 were also the character-
istic alleles of Mongoloid people. Likewise, the DRBI1*
150101 and DRBI1*140101 were commonly observed
among most Chinese populations. DRB1*1404 (9.38%) is
not common in other Chinese populations except for Naxi
(9.7%) (14) and Yi (8.7%) (23). In addition, DRB1*160201
was also frequently observed among southern Chinese
groups such as Buyi (16.2%) (24), Dai (16%) (25), Miao
(10.7%) (13), Jing (6.9%) (16), and Lahu (6.3%) (12), but
less frequent among most northern Chinese groups (18-22).
In contrast, DRB1*070101, which was rarely found in the
Bais (0.78%), was widely observed in the northern Chinese
groups with gene frequencies generally exceeding 10% but
presented at markedly lower frequencies less than 5% in the
southern Chinese groups.

In the DQBI1 locus, DQB1*030101/0309 was the most
common allele with a frequency of 35.94% in the Bai
population, which was very common in many groups in the
world including most Chinese populations. The second
most frequent DQBI allele in the Bai ethnic group was
DQB1*050201 with a frequency of 11.33%. It was especially
common among the southern Chinese groups, with
frequencies ranging from 13.9% to 38% (1217, 24, 25),
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but obviously infrequent among most northern Chinese
groups, with frequencies less than 5.7% (18-22). Further-
more, both DQB1*060101/060103 and DQB1*0401 alleles
were commonly observed in the Bai ethnic group, with gene
frequencies exceeding 10%, which were also frequently
found in most Chinese populations. In contrast, the
DQBI1*0201/0202, DQB1*0501 and DQB1*0603, which
were frequently detected among northern Chinese people,
were found in Bais with frequencies 4.69%, 1.95% and
1.17%, respectively, and at relatively lower frequencies in
many southern Chinese people as well.

As for the DPBI1 locus, DPB1*0501 with a frequency of
42.19% was the most frequent allele in Bais. The
DPB1*0501 is the characteristic allele of the people of East
Asia and mainly restricted geographically to Asian and
Oceania population. In terms of the Chinese, its frequency
exhibits relatively high in southern populations than in
northern populations. DPB1*1301, the second frequent
allele in Bais (13.28%), was also very common among many
Southeast Asian populations. Likewise, the frequency of the
DPB1*1301 in Chinese populations is also higher in
southern Chinese populations (10.1%-33.3%) (13-17, 24—
29) than in northern Chinese populations like Kazak (1.2%)
(19), Shenyang Han (1.8%) (18), Man (2.1%) (20), Uygur
(4.4%) (22) and Northern Han (5.1%) (21). DPB1*¥020101
and DPB1*040101, being the two widely observed alleles all
over the world, were also frequently observed in Bai, with
frequencies of 10.93% and 9.77%, respectively.

In conclusion, all the above comparisons showed that the
Bai ethnic population possessed southern Chinese charac-
ters and suggested a close relationship between them.
However, further analysis of HLA class I genes, together
with mt-DNA and Y-chromosomal studies, will give us
more information about the Bais’ precise genetic back-
ground and evolutionary histories.
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