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Abstract The relationship of HLA-A, -Cw alleles on HIV infection and AIDS disease progression in the

Chinese Yi ethnic group of Sichuan province were investigated. The genetic polymorphisms of HLA-A,

-Cw alleles of 102 unrelated healthy Chinese Yi ethnic individuals, 68 HIV-1 infected and 21 HIV

positive long-time survivors were typed by PCR-SSP assay. Statistic signifiance was determined by the

y* test with the SPSS software. No significant differences were observed between the HLA-A, -Cw

alleles of the 68 HIV-1 infected and 102 non-infected Chinese Yi control individuals. Whereas the

prevalence of A*3601,Cw*14(01-03)and Cw*0304 was significantly higher in 21 long time survivors

compared with 102 healthy controls with P values of 0.016, 0.016 and 0.000 by y*or the Fisher exact

test respectively. The result implies that A*3601,Cw*14(01-03) and Cw*0304 may be associated with

slow AIDS disease progression in the Chinese Yi ethnic group, further studies on this association may

yield insight on the pathogenesis of HIV-1 infection.
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Infection with human immunodeficiency virus type
I(HIV-1) and progression to acquired immunode-
ficiency syndrome (AIDS) are controlled by both viral
factors and host genetic factors. It is increasingly clear
that host genetic factors such as the human leukocyte
antigen (HLA) alleles play important role in HIV-1
infection and disease progression. HLA is a region of
genes on the short arm of chromosome 6, this region
and tissue

controls immune response functions
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rejection and influences susceptibility to many
diseases. An increasing body of evidence is emerging
regarding certain different HLA alleles involved in the
susceptibility and/or resistance to HIV infection and
disease progression in individuals of various ethnic
backgrounds (2,3,6,7). In the present study, we investi-
gated the distribution of the HLA-A, Cw alleles in

unrelated healthy Chinese Yi ethnic individuals in

Sichuan province, where the prevalence of HIV
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infection is high, and then analyzed whether the
presence of certain HLA-A, Cw alleles could be a
factor affecting the susceptibility to HIV-1 infection
and disease progression. The results may shed light on
the pathogenesis of HIV-1 infection and will also have
implications for the design and testing of candidate

vaccines.

MATERIALS AND METHODS
Subijects

102 healthy control and 68 HIV-1-positive blood
samples from members of the Yi ethnic group were
randomly collected from Lianshang Yi Autonomous
Prefecture in Sichuan Province, which holds the single
largest Yi community in China. The ethnicity of the
subjects’ parents was identified using a questionnaire.
All of the subjects in this study did not report
admixture outside their ethnic groups over at least one
generation, and did not have any sib relationships over
at least three generations. In addition, 21 HIV-1
infected long term survivors were also collected in
this study, all these subjects remains disease-free and
have a high number (= 500 cells/uL) of peripheral
CD4+ T cells in the absence of antiretroviral therapy
for 8 or more years of infection. All blood samples
were collected after obtaining written informed
consent. HIV serostatus was tested using Vironostika
HIV Uni-Form II plus O kit (BioMerix, France) and
confirmed by the GENELABS HIV BLOT 2.2 kit

(Genelabs, USA).
DNA extraction

Genomic DNA was isolated from 200 uL. EDTA
anticoagulated peripheral blood of healthy and HIV
positive individuals using the QIAamp Blood DNA
Mini  Kit USA)

(Qiagen, according to the

manufacturer’s instructions.

HLA-A, -Cw genotyping

Low-resolution HLA-A, -Cw genotyping was carried
out using the PCR-SSP assay. For the HLA-A, -Cw loci,
twenty-four separate PCR reactions (including 23
allele PCR reactions and 1 negative PCR reaction)
were performed for each sample for each locus,
respectively. The HLA-A, -Cw loci sequence specific
primers and internal positive control primers were
designed on the basis of published sequence (1,10)
(Sunbiotech Company, Beijing, China). The internal
control primers produce an amplicon of 796 bp from
intron3 and 4 of HLA-DRBI1. The final reaction
volume (20uL) contained 50-100ng of genomic DNA,
10xPCR Buffer 2uL, 2.5mmol/L dNTPs 1.6uL,
25mmol/L MgCl,1.6uL, 20umol/L of each locus
specific primer 1uL, 20umol/L of each internal control
primer, 1pL, 5U/ uL of Taq DNA Polymerase 0.2 uL
(Takara-biotech, Japan), 1%~2%DMSO, and ddH,O
was added to create a final volume of 20puL. The DNA
amplifications were performed on a Gene Amp PCR
system 9700 (Perkin-Elmer Corporation, USA). The
cycling parameters were as follows: 1 minute
denaturation at 96°C, followed by 5 cycles of 30
seconds at 96°C, 45 seconds at 68°C, 1 minute at 72°C;
21 cycles of 30 seconds at 96°C, 50 seconds at 63°C, 1
minute at 72°C; 4 cycles of 30 seconds at 96°C, 1
minute at 55°C, 2 minutes at 72°C, and 5 minutes at
72 'C . The amplification products (10uL) were
visualized on 1.5% agarose gels containing 0.5 pg/mL
ethidium bromide after the addition of 2 uL 6xloading
buffer. The gels were run at 150V for approximately
20 minutes in 1XTAE buffer and visualized using UV

illumination.
Statistical analysis
The gene frequency (GF) for each allele was

obtained by the method described in Data Analysis of
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Medical Genetics and Genetic Epidemiology (5). The

Hardy-Weinberg equilibrium in healthy control
subjects was calculated by the y’ test with SPSS
software. To compare the allele distribution between
HIV-1 seropositive and seronegative groups, we
applied the chi-square test and Fisher’s exact test
(two-tailed) using SAS version 8.0 (SAS Institute Inc.,
Cary, NC, USA). The strength of an association was
indicated by an odds ratio (OR) with 95% confidence
interval (CI), and P<:0.05 was accepted as indicating
a significant difference. An OR of <1 and 95%
confidence interval (CI) of OR<{1 indicate protection,
whereas an OR of>1 and CI of OR>1 was taken to

indicate increased risk.

RESULTS

Comparison of allele frequencies in HIV-infected
and uninfected individuals

Table 1 presents the distribution of HLA-A. -Cw
alleles among 102 healthy control subjects and 68
HIV infected individuals in the Chinese Yi ethnic
group; 13 and 14 alleles (or allele-groups) were
detected in HLA-A and HLA-Cw loci in 102 healthy
Yi ethnic Chinese. Of them, A*02, A*11, A*24 and
Cw*01, Cw*07, Cw*08 were the most common
alleles with an allele frequency of 0.2206, 0.3186,
0.02353 and 0.3333, 0.2500, 0.1765 respectively. No
HLA-A. -Cw alleles were observed with significant

allelic frequency differences between HIV infected and

Table 1. Distribution of HLA-A. -Cw alleles among HIV infected and uninfected individuals in Chinese Yi group
HLA alleles HIV+ individuals(68) Control subjects(102) value P value OR value
Number GF Number GF

A*01(01,02) 10 0.0809 15 0.0686 0.000 1.000 1.000
A*02(01-17) 30 0.2353 45 0.2206 0.000 1.000 1.000
A*03(01,02) 0 0.0000 4 0.0196 2.731 0.151" 0.000
A*11(01,02) 41 0.3676 56 0.3186 0.480 0.488 1.250
A*24(01-07) 26 0.2206 41 0.2353 0.073 0.798 0.920
A*26(01-05) 1 0.0074 2 0.0098 0.057 1.000" 0.746
A*29(01,02) 0 0.0000 1 0.0049 0.671 1.000" 0.000
A*30(01-05) 1 0.0074 1 0.0049 0.084 1.000" 1.507
A*31(011,012) 5 0.0368 9 0.0392 0.117 0.785" 0.820
A*3201 0 0.0000 1 0.0049 0.671 1.000" 0.000
A*33(01-03) 4 0.0294 12 0.0637 1.650 0.199 0.470
A*3601 0 0.0000 0.0049 0.671 1.000" 0.000
A*68(01,02) 2 0.0147 1 0.0049 0.905 0.565 3.060
Cw*01(01,02) 49 0.4118 58 0.3333 3.410 0.065 1.962

Cw*0203 3 0.0221 1 0.0049 2.091 0.303" 4.662

Cw*0302 3 0.0221 13 0.0588 3.300 0.069 0.320

Cw*0303 0.0074 0.0245 0.084 1.000" 1.510

Cw*0304 6 0.0441 3 0.0147 2.816 0.159" 3.194

Cw*04(01-03, 05) 10 0.0735 17 0.0882 0.120 0.733 0.860
Cw*06(02,03) 2 0.0147 2 0.0098 0.680 1.000" 1.515
Cw*07(01-03, 29 0.2206 42 0.2451 0.040 0.849 1.060

05-08)

Cw*0704 0 0.0000 1 0.0049 0.671 1.000" 0.000
Cw*08(01-04) 19 0.1397 31 0.1765 0.120 0.732 0.890
Cw*12(01,02) 3 0.0221 2 0.0098 0.859 0.390" 2.308

Cw*1301 0 0.0000 4 0.0196 2.731 0.151" 0.000
Cw*14(01-03) 3 0.0221 1 0.0049 2.091 0.303" 4.662
Cw*15(02-05) 0 0.0000 1 0.0049 0.671 1.000" 0.000

Note: GF means Gene Frequency, # represents Fisher exact test (double tailed) P value, the others arey® P value.
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uninfected individuals (P>0.05), suggesting no apparent
associations between HLA-A . -Cw alleles and

susceptibility to HIV-1 infection in the study
population.
Comparison of allele frequencies in HIV Positive
Survivors and uninfected individuals

Table 2 presents distribution of HLA-A. HLA-Cw
alleles among 21 HIV positive long time survivors
(LTS) and 102 control subjects in the Chinese Yi
ethnic group; the prevalence of A*3601, Cw*14(01-03)
and Cw*0304 was significantly higher in the LTS
group compared with uninfected healthy controls with
a P value of 0.016, 0.016 and 0.000 by y* or Fisher

exact test respectively. This implicated A*3601,

Cw*14(01-03) and Cw*0304 may be genetic factors
associated with slow AIDS disease progression in the

population.

DISCUSSION
The HLA were the first identified genetic factors

which have associations with certain diseases. The
HLA genes have been found to be associated with
over 100 various diseases, of which many are
autoimmune, some are infections, and some are
neoplastic. As one of chronic infectious diseases
caused by the lentivirus, AIDS is closely associated
with HLA in its susceptibility and disease progression

(2,3,6,7). With the improvement of HLA genotyping

Table 2. Distribution of HLA-A. -Cw alleles among HIV positive long time survivors and uninfected individuals in Chinese Yi group

Long time survivors(21)

Control subjects(102)

HLA alleles ¥ value P value OR value
Number GF Number GF

A*01(01,02) 2 0.0476 15 0.0686 0.393 0.735# 0.611

A*02(01-17) 8 0.1905 45 0.2206 0.258 0.612 0.779
A*03(01,02) 1 0.0238 0.0196 0.032 1.000# 1.225

A*11(01,02) 12 0.3095 56 0.3186 0.040 0.851 1.100
A*24(01-07) 9 0.2143 41 0.2353 0.050 0.821 1.120
A*26(01-05) 1 0.0238 2 0.0098 0.574 0.433# 2.500
A*29(01,02) 0 0.0000 1 0.0049 0.208 1.000# 0.000
A*30(01-05) 1 0.0238 1 0.0049 1.577 0.313# 5.050
A*31(011,012) 1 0.0238 9 0.0392 0.385 1.000# 0.517
A*3201 1 0.0238 1 0.0049 1.577 0.313# 5.050
A*33(01-03) 2 0.0476 12 0.0637 0.090 1.000# 0.790
A*3601 3 0.0714 1 0.0049 9.799 0.016# 16.833
A*68(01,02) 0 0.0000 1 0.0049 0.208 1.000# 0.000
Cw*01(01,02) 7 0.1667 58 0.3333 2.980 0.084 0.389

Cw*0203 2 0.0476 1 0.0049 5.342 0.075# 10.63

Cw*0302 0 0.0000 13 0.0588 2.970 0.085 0.000
Cw*0303 0 0.0000 0.0245 0.208 1.000# 0.000
Cw*0304 9 0.3095 3 0.0147 31.260 0.000 24.750
Cw*04(01-03, 05) 3 0.0714 17 0.0882 0.070 1.000# 0.083

Cw*06(02,03) 1 0.0238 2 0.0098 0.547 0.433# 2.500
Cwr07(01-03, 5 0.1429 42 0.2451 2.210 0.137 0.450

05-08)

Cw*0704 0 0.0000 1 0.0049 0.208 1.000# 0.000
Cw*08(01-04) 5 0.1429 31 0.1765 0.360 0.548 0.720
Cw*12(01,02) 0 0.0000 2 0.0098 0.419 1.000# 0.000
Cw*1301 0 0.0000 4 0.0196 0.851 1.000# 0.000
Cw*14(01-03) 3 0.0952 1 0.0049 9.720 0.016# 16.833
Cw*15(02-05) 0 0.0000 1 0.0049 0.208 1.000# 0.000

Note: GF means Gene Frequency, # represents Fisher exact test (double tailed) P value, the others are y* P value.
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techniques, investigation of association of HLA and
AIDS has been further pursued.

It is generally recognized that host genetic
background should be considered when investigating
HLA-disease association due to the dramatic
differences of HLA alleles distributions in different
ethnicities and regions. Certain HLA alleles are well
evidenced to be influential on HIV-1 acquisition and
disease progression. Using a case-controlled study, we
observed that HLA-A*3601, -Cw*14(01-03) and
-Cw*0304 alleles may have a beneficial effect on
controlling HIV-1 disease progression though no
HLA-A, -C alleles have been observed to affect HIV
acquisition in this studied Chinese Yi ethnic group. It
is suggested that conclusive HLA-associated HIV
infection and disease progression analysis requires
larger sample sizes, precise clinical classification,
clear ethnical genetic background and a corresponding
genetic model (4); To date, only a few HLA alleles
including HLA-B*35. B*27 and B*57 has been
confirmed to have consensus association with HIV/
AIDS due to the difficulties in fulfilling these require-
ments. In recent years, several studies reported that
some of HLA alleles or supertypes are related to
HIV-1 infection and disease progression in Chinese
population. For example, -B35 associated with suscepti-
bility to HIV-1 infection (9), -Bw6 homozygote associ-
ated with rapid disease progression, and -Bw4 hom-
ozygote associated with slow disease progression (8);
these results imply that the Chinese population have
both similar and unsimilar HLA association with HIV/
AIDS compared with data reported in other populations.

HLA alleles determine the molecular targets of the
cellular immune response. Genetic polymorphisms of

the HLA gene result in concentrated amino-acid

substitutions in the peptide-binding groove that
produce variability in peptide epitope binding and
presentation to T cells. At the population level, HLA
diversity provides protection against epidemic
infection, with the differing precise molecular targets
of individuals’ immune responses ensuring that
immune-escape-adaptive mechanisms of an infectious
organism are countered. For viruses with extreme
heterogeneity such as HIV-1, certain HLA allele
restricted CTL epitopes can produce more strong
responses than other epitopes; these dominant CTL
responses might be among those factors responsible
for HIV acquisition and disease progression.

To conclude, we demonstrated that HLA-A*3601,
-Cw*14(01-03) and -Cw*0304 alleles occurred more
frequently in HIV-1 infected long term survivors than
in control subjects in the Chinese Yi ethnic individuals
in Sichuan province, indicating these alleles may be
associated with slow AIDS disease progression. Since
China is known for her multinationalities, and each
nationality may be characterized by a unique HLA
allelic distribution and unique HIV epidemic features,
analysis of HLA polymorphism in different
populations and their association with HIV-1 infection
and disease progression may provide useful
information for understanding the pathogenesis of
HIV-1 infection and for improving understanding of
infectious disease patterns in different populations.
Furthermore, the results of this study may be
important in designing and testing effective vaccines

in this high-risk population.
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