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Aim To determine genetic polymorphisms at human leukocyte an-
tigen (HLA)-A, -B, and -DRBI loci in Han population of Xi’an city
in China.

Methods Polymerase chain reaction-based reverse line-strip se-
quence specific oligonucleotide hybridization was used to determine
the alleles of HLA-A, -B, and -DRBI in 516 unrelated, healthy in-
dividuals of Han population in Xi’an. Allele frequencies at HLA-4,
-B, and -DRBI loci were estimated by direct counting method. Hap-
lotype frequencies were calculated from genotype data by expecta-

tion maximization.

Results A total of 14 alleles of HLA-A, 33 alleles of HLA-B, and 13
alleles of HLA-DRBI were found. The most common alleles were
HLA-A*02 (28.39%), A°11 (19.19%), and 4*24 (16.28%); HLA-
B*13 (11.05%), B°15 (B62: 9.30%), and B*S1 (8.53%); and HLA-
DRBI*15 (17.15%), DRBI*09 (13.18%), and DRBI*04 (10.85%).
The most common haplotypes of HLA-A-B-DRBI haplotype were
HLA-A*30-B*13-DRBI1*07 (3.93%), HLA-A*02-B*46-DRBI*09
(3.20%), and HLA-A*33-B*S8-DRB1*17 (1.63%).

Conclusion The finding that the HLA loci are highly polymorphic
in Han population of Xi’an City may be useful for population genet-
ics, HLA-related studies, human identification, and paternity tests

in forensic sciences.
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Human leukocyte antigen (HLA) is a large,
closely linked cluster of genes located on chro-
mosome 6p21.3 (1). The HLA system is one of
the most polymorphic immunological genet-
ic systems in human genome and usually used
in the anthropological analysis, disease linkage
analysis, population genetics, forensic scienc-
es, and organ transplantation, especially bone
marrow transplantation (2,3). Previous studies
have shown that allele and haplotype distribu-
tion in the HLA system differ from one ethnic
group to another or between the members of
the same ethnic group living in different geo-
graphic areas. Also, certain alleles are exclusive-
ly found in some ethnic groups (4). The com-
parisons between different populations using
genetic distances calculated from HLA allele or
haplotype frequencies have been used to deter-
mine the genetic relationship between different
ethnic groups, so the HLA genetic markers are
valuable tools for tracing ancient human mi-
grations and determining the origins of differ-
ent ethnic groups (5-8). In the present study,
we determined the genetic polymorphisms at
HILA-A, -B, and -DRBI loci in a Chinese Han
population in Xi’an city and compared them
with other neighboring populations.

Materials and methods
Population samples

After obtaining informed consent, whole blood
samples were taken from 516 unrelated healthy
individuals, aged 16 to 42 years, from the Chi-
nese Han population in Xi'an city. Study par-
ticipants were randomly chosen among indi-
viduals from Chinese national marrow donor
program whose ancestors had been living in the
region for at least 3 generations. Two milliliters
of whole blood sample were obtained by veni-
puncture and collected into EDTA tubes.

Genomic DNA extraction

High-concentration-salt precipitation meth-
ods (9) were used to extract genomic DNA
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from 200 pL whole blood sample. The purity
of the extracted DNA ranged from 1.6 to 1.9
optical density value.

Polymerase chain reaction sequence specific
oligonucleotide amplification and typing

Polymerase chain reaction sequence specific
oligonucleotide (PCR-SSO) amplification for
HILA-A, -B, and -DRBI loci was performed
using INNO-LiPA HLA-A Update, INNO-
LiPA HLA-B Update, and INNO-LiPA
HLA-DRBI kits, respectively (Innogenetics,
Ghent, Belgium). According to the protocols
of the kit, all the reactions were in 10 pL to-
tal volume. Thermal cycling of amplification
reaction in HLA-A and -B loci was conducted
under the following conditions: at 96°C for 5
minutes; 5 cycles at 96°C for 30 seconds, 64°C
for 50 seconds, 72°C for 50 seconds; 5 cycles
at 96°C for 30 seconds, 62°C for 50 seconds,
72°C for 50 seconds; 10 cycles at 96°C for 30
seconds, 60°C for 50 seconds, 72°C for S0 sec-
onds; 15 cycles at 96°C for 30 seconds, 55°C
for 50 seconds, 72°C for 50 seconds, and a fi-
nal extension at 72°C for 10 minutes. Thermal
cycling of HLA-DRBI locus was conducted as
follows: 95°C for 5 minutes; 35 cycles at 95°C
for 20 seconds, 58°C for 20 seconds, 72°C for
20 seconds, and a final extension at 72°C for
10 minutes. Thermal cycling was conducted
using GeneAmp PCR system 9700 (Applied
Biosystems, Foster City, CA, USA). Detection
and genotyping of all PCR products were per-
formed by the reverse dot blot hybridization
assay (Innogenetics).

Statistical analysis

Allele frequencies of HLA-A, -B, and -DRB1
loci were estimated by direct counting meth-
od. Haplotype frequencies were calculated
from genotype data by expectation maximi-
zation method using Arlequin software pack-
age, version 3.01 (Laurent Excoffier, CMPG,
Zoological Institute, University of Bern, Swit-
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zerland). Distributional differences in allele
frequency in different populations were com-
pared by ¥* test using the Statistical Package
for the Social Sciences, version 11.0 (SPSS
Inc., Chicago, IL, USA). Genetic distance
among different populations was calculated
according to Nei (10), and a phylogenetic tree
based on the neighbor-joining method (neigh-
bor-joining tree construction from allele fre-
quency of HLA-DRBI loci) was constructed
using the Mega3.1 software package (Center
for Evolutionary Functional Genomics, The
Biodesign Institute Tempe, AZ, USA). Tests
for Hardy-Weinberg equilibrium were per-
formed using Arlequin software.

Results

The genotypic frequency distribution of HLA-
A, -B, and -DRBI loci was in Hardy-Wein-
berg equilibrium (XZ test, P values of HLA-A,
-B, and -DRBI loci were 0.8285, 0.3111, and
0.5594, respectively).

Genetic polymorphisms of HLA-A,-B, and -DRB1
loci

The allele frequency distributions of HLA-A, -
B, and -DRBI loci of Chinese Han population
in Xi’an city are shown in Table 1. We found
14 alleles at HLA-A locus, 33 alleles at HLA-
B locus, and 13 alleles at HLA-DRBI locus.
In the population, HLA-A*02 was the most

common HLA-A allele (28.39%), followed by
A*11 (19.19%), and A4*24 (16.28%); on the
HILA-B locus, the most common allele was
HILA-B*13 (11.05%), followed by B*15 (anti-
gen specificity 62) (9.3%), and B*51 (8.53%);
and on the HLA-DRBI locus, the most com-
mon alleles were HLA-DRBI*15 (17.15%),
DRBI*09 (13.18%), and DRB1*04 (10.85%).

HLA haplotype frequency

We observed 1418 different HLA haplotypes,
which is 23% of the expected theoretical hap-
lotype number. The frequencies of 400 haplo-
types in the population were more than 107
The significant haplotype frequency of HLA-
A-B-DRBI (haplotype frequency >2/3N;
N=sample size) (11) in the population is
shown in Table 2. The most common hap-
lotypes of HLA-A-B-DRBI haplotype were
HLA- A*30-B*13-DRBI1*07 (3.93%), HLA-
A*02-B*46-DRBI*09 (3.20%), and HLA-
A*33-B*S8-DRBI1*17 (1.63%).

Construction of phylogenetic tree

Neighbor-joining dendrogram of DRBI1 loci
showed the relationship between Han pop-
ulation in Xi’an and other neighboring eth-
nic groups or areas (7,12-22). The phyloge-
netic tree (Figure 1) showed that the Xi'an
Han population had the smallest genetic dis-
tance to the Shanxi Han (0.001), followed by

Table 1. Allele frequency distribution of HLA-A, -B, and -DRB1 loci of Chinese Han population in Xi'an city (n=516)

HLA-A Allele frequency (%)  HLA-B Allele frequency (%) HLA-B Allele frequency (%) HLA-DRB1 Allele frequency (%)
1 5.33 7 4.36 54 3.10 1 417
2 28.39 8 1.16 55 213 3(17) 3.29
3 4.65 13 11.05 56 0.10 4 10.85
11 19.19 18 0.68 57 1.84 7 9.98
23 0.19 27 2.62 58 417 8 6.30
24 16.28 35 5.33 40(60) 7.75 9 13.18
26 3.49 37 1.65 40(61) 6.69 10 1.84
29 1.16 38 3.00 15(62) 9.30 1 7.56
30 6.40 39 1.16 15(63) 0.29 12 10.56
31 4.94 44 3.78 64 0.19 13 5.43
32 1.94 45 0.10 65 0.87 14 7.56
33 6.88 46 7.56 67 0.78 15 17.15
68 1.07 48 223 15(71) 1.16 16 213
69 0.10 49 0.19 15(72) 0.10

50 0.39 15(75) 4.26

51 8.53 81 0.19

52 3.29
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the Lanzhou Han (0.009), while the great-
est genetic distance was found to be with the
Luoba Tibet (0.136) population. Location of
the Chinese Han population in Xi'an City is
shown in Figure 2.

Discussion

In the present study, genetic polymorphisms
at HLA-A, -B, and -DRBI loci in Chinese

Han population of Xi’an city were analyzed
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using PCR-SSO. The Han population in Xi’an
and the Han population in the southern and
northern China showed no obvious difference
at HLA-A locus, and the 3 predominant alleles
(HLA-A *02, A*11, A*24) in the Han popu-
lation of Xi’an city were also common in the
Han populations of the southern and north-
ern China (16,23-26). At HLA-B locus, how-
ever, there were obvious difference between
Han population in Xi’an and Han population

Table 2. Haplotype frequencies of HLA-A-B-DRB1 in Chinese Han population in Xi'an city (haplotype frequency >0.129%)

Haplotype Haplotype Haplotype Haplotype

HLA-A-B-DRB1 frequency (%)  HLA-A-B-DRB1 frequency (%)  HLA-A-B-DRB1 frequency (%)  HLA-A-B-DRB1 frequency (%)
1813 0.19 26211 0.58 11609 0.49 246212 0.73
1137 0.14 26215 0.70 1160 11 0.48 2462 14 0.60
13710 0.87 2624 0.46 1160 14 0.32 246215 0.42
1447 0.19 2628 0.17 116015 0.88 247116 0.17
15215 0.39 2629 0.53 11619 0.33 247512 0.72
1577 0.97 26712 0.19 116111 0.26 26351 0.19
15813 0.19 26716 0.19 11624 0.85 26381 0.19
16015 0.29 27115 0.14 116212 0.48 263813 0.19
1607 0.17 2719 0.29 1162 14 0.33 2638 16 0.19
16313 0.19 2759 0.69 116215 1.1 26519 0.19
2817 0.19 27514 0.29 11678 0.19 26628 0.19
21315 0.66 27515 0.80 117512 1.05 2662 14 0.26
2134 0.33 3714 0.19 117515 0.22 2978 0.39
21815 0.19 3715 1.07 2477 0.19 30131 0.20
22715 0.19 32715 0.19 24817 0.19 30137 3.93
23514 0.39 3357 0.19 241312 0.38 301311 0.60
23515 0.40 3441 0.19 241315 0.29 303515 0.19
2359 0.39 34413 0.29 2418 11 0.29 3060 14 0.18
23710 0.19 3511 0.39 24271 0.19 306215 0.14
23815 0.66 35116 0.19 24274 0.19 3171 0.19
2388 0.26 3549 0.19 24354 0.29 31715 0.19
2441 0.19 171 0.48 243512 0.14 31137 0.19
246 11 0.37 11715 0.19 243515 0.62 311315 0.29
246 14 0.32 11134 0.23 243815 0.21 31354 0.29
24615 0.36 11137 0.20 24 46 14 0.14 313511 0.19
2464 0.71 11138 0.20 24 46 15 0.25 314814 0.19
2468 0.75 111312 0.50 2448 11 0.27 31514 0.12
2469 3.20 111315 0.47 244812 0.31 31517 0.38
2489 0.32 11278 0.19 244814 0.16 315111 0.19
2507 0.29 112712 0.39 244815 0.43 315114 0.26
25111 0.69 11351 0.24 24514 0.53 315116 0.17
25112 0.20 113512 0.25 24519 0.36 3160 11 0.17
25114 0.35 113710 0.29 245116 0.22 316112 0.19
25115 0.25 11384 0.19 245215 0.28 31624 0.19
2518 0.15 11388 0.23 2454 4 0.92 316212 0.39
2519 1.34 1138 14 0.19 24547 0.19 316214 0.21
25411 0.42 11398 0.19 245414 0.35 32277 0.19
2544 0.44 113911 0.29 24558 0.19 323513 0.19
25512 0.27 11468 0.44 24559 0.14 32447 0.29
2554 0.44 11469 0.19 245813 0.20 325215 0.97
2559 0.14 114413 0.19 24609 0.33 33715 0.29
260 11 0.25 11524 0.64 2460 11 0.22 3384 0.19
26012 0.34 11519 0.47 2460 12 0.80 33447 0.78
260 14 0.30 115111 0.19 246014 0.22 334413 0.48
2608 0.46 115114 0.32 246015 0.17 33351 0.15
2611 0.19 115115 0.38 24614 0.28 33354 0.19
26112 0.57 115215 0.27 24619 0.86 335215 0.15
26115 0.43 1154 14 0.20 246111 0.19 3358 17 1.63
2614 0.82 11559 0.25 246112 0.51 33651 0.48
2618 0.53 11604 0.75 246116 0.19

2619 0.63 11608 0.23 246211 0.20
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in the southern China. The most common al-
leles in the Han population of Xi’an city were
HLA-B*13 (11.05%), B*15(62) (9.30%), and
B*S1 (8.53%). These were also common in the
Han populations of Shanxi (16) and Shan-
dong Province (23) in China, but were much
less observed in the southern China (24-26).
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Figure 1. Dendrogram constructed by the neighbor-joining method
showing the relationship between Han population with other 15 popu-
lations based on the allele frequencies of HLA-DRBT1 locus.

The most common alleles in the southern Chi-
na were HLA-B*46, B*40(60), and B*S8. This
shows that the Han populations of different
Chinese geographic areas differ at HLA-B lo-
cus. The predominant allele HZLA-DRBI*12
in the Han population of Xi’an was less com-
mon in the Han populations of the southern
and northern China.

The common frequent three-locus hap-
lotype in Xi’an Han population was HLA-
A*30-B*13-DRB1*07 (3.93%), followed by
the HLA-A*02-B*46-DRBI*09 (3.20%) and
HLA-A*33-B*S8-DRB1*17 (1.63%). Com-
paring the HLA-A-B-DRBI haplotype in
Xian Han population with that of Chi-
nese Han population in other areas (23-27),
we found an increasing trend in the frequen-
cies of HLA-A*30-B*13-DRBI1*07 haplotype
from south to north. Frequencies of HLA-
A*02-B*46-DRBI*09 haplotype were high-
er in the southern than in the northern Chi-
na. The haplotype frequency distributions of
HLA loci of Han population in different re-
gions were different.
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Figure 2. Location of Chinese Han population in Xi'an City and other Chinese populations.
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Neighbor-joining dendrogram showed the
relationship among 15 populations based on
the allele frequencies at HLA-DRBI locus. The
cluster analysis of 15 populations showed sig-
nificant differences between different regions
and nationalities, with the differences between
different ethnic groups having been more sig-
nificant than those between different regions.
Han population in Xi’an formed the strongest
cluster with Shanxi Han population, followed
by Lanzhou Han population, and northwest-
ern Han population. Xi’an Han population
was close to the Shanxi, Lanzhou, and north-
western Han population, but far from the Fu-
jian and Inner Han population. Results are in
accordance with geographic and historical fea-
tures of Han population (28).

Results of the present study indicate that
alleles and haplotypes at HLA loci in Xi'an
Han population were highly polymorphic.
Genetic characteristics of HLA loci in Xi’an
Han population are similar to northern Han,
but have some specificities in genetic polymor-
phisms.

In organ transplantation, compatibility be-
tween donor and recipient HLA haplotypes is
more important than compatibility between
the phenotypes. HLA haplotypes, therefore,
could be used in search for the suitable donor
in bone marrow bank. At present, there is a
lack of HLA haplotype data, which warrants
further studies on genetic polymorphisms of
HILA.

Beside their usefulness in organ transplan-
tation, the results of this study could enrich
Chinese ethnic gene information resources and
provide valuable basic population data for hu-
man population genetics, disease linkage analy-
sis, forensic identity, and paternity testing

Acknowledgment

This work was supported by National Natural Science
Foundation of China (Project No. 30700470) and by
the Item of Science Technology Foundation of Shaanxi
Province, P.R. China [Project No. 2008K09-02)].

Shen et al: Genetic Polymorphisms at HLA-A, -B, and -DRBI Loci in Han Population

References

1

10

11

12

13

14

15

16

LeeJ, editor. The HLA system: a new approach. New York
(NY): Springer-Verlag Press; 1990.

Lawlor DA, Dickel CD, Hauswirth WW, Parham P.
Ancient HLA genes from 7,500-year-old archacological
remains. Nature. 1991;349:785-8] Medline:200014
0i:10.1038/349785a

Tiercy JM. Molecular basis of HLA polymorphism:

implications in clinical transplantation. Transpl Immunol.

2002;9:173-80.] Medline:12180827 Hoi:10.1016/50966]

Tan JM, Zhou YC, Tang XD. The technology and clinical
application of tissue matching. Beijing: People’s Medical
Publishing House; 2002.

Shankarkumar U, Sridharan B, Pitchappan RM. HLA
diversityamongNadars,aprimitive Dravidian caste of South

India. Tissue Antigens. 2003;62:542-7..Medline:146170 zg

0i:10.1046/.1399-0039.2003.00118.

Ivanova M, Rozemuller E, Tyufekchiev N, Michailova
A, Tilanus M, Naumova E. HLA polymorphism in
Bulgarians defined by high-resolution typing methods
in comparison with other populations. Tissue Antigens.
2002;60:496-504.[Medline: 12542743 lioi:10.1034éj.13991
Saito$,Ota$, YamadaE, Inoko H, OtaM. Allele frequencies
and haplotypic associations defined by allelic DNA typing
at HLA class [ and class II loci in the Japanese population.
Tissue Antigens. 2000;56:522-9] Mcdlinc:1116924g

0i:10.1034/j.1399-0039.2000.560606.
Spinola H, Brehm A, Bettencourt B, Middleton D, Bruges-
Armas J. HLA class I and II polymorphisms in Azores
show different settlements in Oriental and Central islands.
Tissue Antigens. 2005;66:217-30.] Medline:16101833
0i:10.1111/j.1399-0039.2005.00471.

Ausubel FM, Brent R, Kingston RE, Moore DD, Seidman
JG, Smith JA, et al, editors. Short Protocols in Molecular
Biology. 2nd ed. Beijing: Science Press; 1998. p. 78-79.

Nei M. Molecilar Evolutionary Genetics. New York:
Columbia University Press; 1987.

Schipper RF, Oudshoorn M, D’Amaro J, van der Zanden
HG, de Lange P, Bakker JT, et al. Validation of large data
sets, an essential prerequisite for data analysis: an analytical
survey of the Bone Marrow Donors Worldwide. Tissue
Antigens. 1996;47:169-78 [Medline:8740769

Wen G, Huang Y, Hao P, Qi Q, Li H, Zhou L, et al. Analysis
of HLA-DRB1,DQBl allele polymorphism in the Kunming
Yi nationality population [in Chinese]. Zhonghua Yi Xue
Yi Chuan Xue Za Zhi. 2004;21:522-3 [Medline:1547618
Li CL, Tang ZH, Fang LH, Li YR, Su HX, Wei HL. The

analysis of HLA-A, B and DRBI allelic polymorphism
in Han race population in Lanzhou region of China

[in Chinese]. Zhonghua Yi Xue Yi Chuan Xue Za Zhi.
2006;23:89-91 |Medline:1645679

Hai R, Bi LF, Su XL. HLA-DRBI polymorphism in
the Ewenki Ethnic of Inner Mongolian [in Chinese].

Yu HL, Dai GY, Xia YZ. Investigation of the
polymorphisms of HLA DRBI alleles in Mongol minority
and Han natonality in Inner Mongolia [in Chinese]. Acta
Academiae Medicinae Neimongol. 2002;24:226-8.

Lan T, Zhang DM, Wang GQ. Polymorphism of HLA-
A,-B and DRBI in Han population of Shanxi province

T M™" PERSONAL COPY

481


http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=2000147&dopt=Abstrac
http://dx.doi.org/10.1038/349785a0
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=12180827&dopt=Abstrac
http://dx.doi.org/10.1016/S0966-3274(02)00007-2
http://dx.doi.org/10.1016/S0966-3274(02)00007-2
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=14617038&dopt=Abstrac
http://dx.doi.org/10.1046/j.1399-0039.2003.00118.x
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=12542743&dopt=Abstrac
http://dx.doi.org/10.1034/j.1399-0039.2002.600605.x
http://dx.doi.org/10.1034/j.1399-0039.2002.600605.x
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=11169242&dopt=Abstrac
http://dx.doi.org/10.1034/j.1399-0039.2000.560606.x
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16101833&dopt=Abstrac
http://dx.doi.org/10.1111/j.1399-0039.2005.00471.x
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=8740765&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15476187&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16456797&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16456799&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16456799&dopt=Abstrac

482

Croat Med ] 2008;49:476-482

19

20

21

22

[in Chinese]. Zhonghua Yi Xue Yi Chuan Xue Za Zhi.
2005;22:583-4|Medline:1621595
ZhangHB, Gao F,KangLL, Li SB. Determination of HLA-

A, B, and DRBI gene polymorphism in Monba ethnic
group of Xizang Autonomous Region, China [in Chinese].

Zhonghua Yi Xue Yi Chuan Xue Za Zhi. 2005;22:344-6.
edline:1595213

Hong KX, Chu JY, Li DN, Yu JK, Xu SB, Shi L, et al.
Geneticdiversity of HLA-DRB1, DQA1,DQBI in Chinese
Li population in Hainan [in Chinese]. International
Journal of Genetics. 2006;29:324-8.

Lai SP, Ren HM, Hu HT, Li SB, Lai JH, Yan CX, et al.
HLA-DRB alleles polymorphism in Han, Hui, Uygur and
Tibetan populations in northwestern China [in Chinese].

Yi Chuan Xue Bao. 1999;26:447-57|Medline:1066522(]

Kang LL, Gao F, Zhang HB, Yuan DY, Zhao FC, Li SB.
Determinationof HLA-DRBI1 gene polymorphismin Luoba

ethnic group of Tibet [in Chinese]. Zhong Nan Da Xue
Xue Bao Yi Xue Ban. 2005;30:135-9.[Medline:1589841

Zhang WF, Guo JM, Zhang ZX, Li W. Studying on the
polymorphisms of HLA-DRBI genes in Chinese She

nationality [in Chinese]. Journal of Gannan Medical
University. 2000;56:522-9.

Wang QH, Chen WZ, Tan JM. Analysis of HLA-DRBI
allele polymorphism in the Fujian Han nationality

population of China [in Chinese]. Zhonghua Yi Xue Yi
Chuan Xue Za Zhi. 2006;23:240-1|Medline:1660451(

23

24

25

26

27

28

Song YH, Li WC, Zhu CF, Nie XG, Wang M, Liu Y,
et al. HLA-A, B, DRBI allele polymorphism in Hans
from Shandong Province of China [in Chinese]. Medical
Laboratory Science and Clinics. 2006;17:16-9.

Jin SZ, Wu GG, Lan YX, Bao ZQ, Gao SQ, Chen LH, et al.
Gene polymorphismsand haplotype distributions of human
leukocyte antigen A, B,and HLA-DRBI in Gongdong Han
population [in Chinese]. Guangdong Medical Journal.
2006;27:1289-91.

Cheng LH, Wu GG, Li XM, Gao SQ, Chen X, Wang DM,
et al. Allele and haplotype frequencies for the loci HLA-
A, B and DRBI in 2210 Jiangxi Chinese Han unrelated
bone marrow donors [in Chinese]. Journal of Clinical
Transfusion and Laboratory Medicine. 2006;8:5-11.

Zeng J, Wang JX, Sun SX, Cheb Q, Mi XY, Chen XL,
et al. HLA-A, -B, -DRBI gene and haplotype study for
database of donors of hematopoiesis stem cell in Chinese
Sichuan Province [in Chinese]. Chinese Journal of Blood
Transfusion. 2005;18:384-8.

Sun]JL,DuKM, FuM, SunY, Jin H, Xie JH, et al. Statistics
analysis of HLA polymorphisms in 20596 hematopoiesis
stem cell Han donors [in Chinese]. Chinese Journal of
Blood Transfusion. 2006;19:379-84.

Jin L, Chu JY. Population genetic polymorphisms of
Chinese cthnic groups. Shanghai: Shanghai scientific &
technical publishers; 2006. p.32-4.

T M™" PERSONAL COPY


http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16215957&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15952133&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15952133&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=10665220&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15898419&dopt=Abstrac
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16604510&dopt=Abstrac

