B 20 HFoH H BB F 20(6):594-599
2005 % 128 VIROLOGICA SINICA December 2005

thE AR AR HLA-B FAERE S HIV-1 BE5 B4t
Wgh R E ET R, AR, W KB E
WM A AR A

CLol e ¥ B2 e IR AE 912 BT B T AR il sk 5150415 2. b [ 5005 41 B 48 o o 0 P0G SE O BB 8 800 00« LT 1000505 3. Hr iR
HE BRI 1R BN MU S 0 B B R FE 830011

A A E SRR AR HLA-B SR EFEMN MR EM R, BT HLABE MR E S HIV R0 5 R
BARPUE M CPE . ARRSC A PCR-SSP 4 7 Bk Xt J sl 48 TR % 110 0 oI 30 i S e 3o B CHAV B Fi 128 4
HIV ¥R E 1T HLA-B S H 48, A POPGEN K {4 X g J % B A B 817 fiardy-Wenberg F i #
WA EFRR T HLA-B S0 LR A EFEIREM HIV GRS MBAAYER. £ HIV-] A RRE
B 4001 A EESEREHRIN(B 1901, P=0.02. OR=3.06, 95%Cl~1. 16~8.10), TifEREENRE
FLOB* 40 HEEFREMARSITE X (B 10, P=0.02, OP=10 28, 95%CI=0.07~0.92), HULAT IL.B+
1901 A AR AT RE S HIV-L A9 8 B A KL B+ 40 S EETTRE S S HIV-1 R4 .

E@a HIVERE HLA-R Y F BB, 258

FESHES R R A XEHS1003-5125(2005)06-0594-06

HLA-B Alleles Associated with Susceptibility or Resistance to Human
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Abstract; Host genetic {actors, such as human leukocyte antigen (HLA) alleles, are important in Human immunod-
eficiency virus (HIV) infection and 1ts progression to AIDS. HLA class 1 genes, especially highly polymorphic
HILA-B genes, are mvolved in the activation of HLA-restricted cytotoxic T lymphoceytes (CTLs) against HIV, and
thus control susceptibility to or protect against this virus. The present study was aimed to determine the distribution
of HLA-B alleles 1n the Chinese Uygur ethnic group and 1ts association with HIV infection. One hundred ten healthy
control (HIV negative) and 128 HIV positive Chinese Xinjiang Uygur ethnic individuals were used i this study.
HLA wyping for B allele was performed by polymerase chaimn reaction (PCR) with sequence-specific primers (SSP).
Hardy-Weinberg equilibrium was calculated using POPGENE software for the healthy control group. The HLA-B
frequency of each allele was compared between the patients and the controls using the chi-square test, In HIV-1-pos-
iive group. gene frequency of allele B x 4901 was significantly higher compared to the healthy control subjects (P=
0.02., OR=3.06. 95%CI=1,16~8, 10 for B» 4901). In contrast. the gene frequency of B * 40 mn healthy controls
was significantly higher than in the HIV-positive pauents (P=0.02. OR=0. 39, 95%Cl=0. 07~0. 92 for B x 10).
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In this studs s, HLA allele B » 4901 may be associated with increased susceptibility 10 HIV-1 infection. whereas the B

% 40 allele may be associated with resistance to H HIV-1 infection.
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The scourge of AIDS, discovered three de-
cades ago, is the most devastating epidemic of our
time. The cumulative death toll is approaching 20
million, and the World Health Organization esti-
mates that 37. 8 million people (range; 34, 6-42. 3
million) worldwide today are living with HIV' |
And still, AIDS expands relentlessly. destroying
people's lives and in many cases seriously dama-
ging the fabric of societies, These statistics stimu-
lated intensive research conducted over the past
two decades to understand HIV pathogenesis in or-
der to control infection and disease progressioin. It
has been found ihat sorie individuals remain sero-
negative or uninfectad despite high-risk behavior
and /or multiple exposures to HIV-1. This consi-
derable heterogeneity in the epidemic seems to im-
ply a differing genetic background. It has been
demonstrated extensively that host genetic factors
such as HLA alleles affect the risk of HIV-1 infec-
tion and AIDS progression -* .

HILLA gene products are fundamental to ac-
quired immune response. As HLA class T mole-
cules, the products of HILA-B genes are present on
the surface of all nucleated cells where they present
short viral peptide fragments, called epitopes.
which elicit immune responses from cytotoxic T
lymphocytes (CTLs). Each HLA class I molecule
is able to present only a limited range of peptides.
The HLLA class 1 genotype of a patient therefore
dictates the repertoire of CTL responses he or she
is able to mount. which translates into different a-
bilities to cope with a pathogen infection ~° . At
the population level, the extraordinary degree of
polymorphism in HLA alleles is the result of natu-
ral selection through infectious disease morbidity

5. Therefore. the increased or de-

and mortality
creased frequency of certain alleles in a population
may suggest that they are a factor in susceptibility
to or protection against the pathogen infection ** .

Many HIA alleles have been linked to rapid,

slow. or nonprogression to AIDS " . Moreover,
there is certain to be different HLA alleles involved
in the susceptibility and/or resistance to HIV in-
fection in individuals of various ethnic backgrounds
"2, The Uygur ethnic group, with a population of
8,250,000, 1s mainly distributed over the Xinjiang
Uygur Autonomous Reginon, The HIV epidemic is
more severe in Xinjlang autoncmous regron, espe-
cially zmong Uygur eithnic populations. In 2002,
Xinjiang had over 1,000 reported HIV infections
and an estimated number of infections of more than
40,000 %,

on HIV infection /AIDS in the Uygur ethnic group

However, the influence of HLLA alleles

has not been reported. The objective of this study
is to determine the distribution of the HLLA-B allele
in HIV-1-positive patients and healthy control sub-
jects of Uygur ethnic group in Xinjiang Uygur Au-
tonomous Region. where there is a high rate of
HIV infection, in an effort to determine whether
the presence of certain HILA-B alleles could be a
factor in susceptibility to or protection against
HIV-1 infection.

1 Materials and Methods

1.1 Subjects

One hundred ten Healthy and 128 HIV-1-posi-
tive blood samples of Uygur ethnic group were ran-
domly collected from Xinjiang Uygur Autonomous
Region, which holds the single largest Uygur com-
munity in China. The ethnicities of the subjects
were identified using a questionnaire. All of the
subjects in this study did not report admixture out-
side their ethnic groups over at least one generation
and did not have any sib relationships over at least
three generation. Moreover, subjects with HILA-
related disorders such as ankylosing spondylitis
and rheumatoid arthritis were excluded. All blood
samples were collected after obtaining written in-

formed consent, HIV serostatus was tested using

Vironostika HIV Uni-Form 11 plus O kit (BioMer-
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1x, France) and confirmed by GENELABS HIV
BLOT 2.2 kit (Genelabs, USA).
1.2 DNA extraction

Genomic DNA was isolated from leukocytes
obtained from anticoagulated peripheral blood of
healthy and HIV positive individuals using the
QlIAamp Blood DNA Mini Kit (Qiagen, USA).
1.3 HLA-B genotyping

Low-resolution HLA-B genotyping was car-
ried out using PCR-SSP, Forty-three separate PCR
reactions (including 42 allele PCR reactions and 1
negative PCR reaction) were performed for each
sample. The HLA-B loci sequence specific primers
and internal positive control primers were designed
on the basis of published sequence’™ { Sunbintech
Company, Beijing, China). The interna! control
primers produce an ampliccn of 256 bp from exon
15 of the adenomatous rolyposis (APC) gene. The
final reaction volume (20ul.) contained 50-100ng
of genomic DNA, 10X PCR Buffer 24L,2. 5mmol/
L dNTPs 1. 6L, 25mmol/L MgCl21. 6L, 1umol/
L of each locus specific primers, 0. 8umol/L of
each internal control primers, 1U of Tag DNA
Polymerase ( TW-biotech, Beijing, China ). The
DNA amplifications were performed on a Gene Amp
PCR system 9700 (Perkin-Elmer Corporation, USA).
The cycling parameters were as follows; 1 min dena-
turation at 96 C , followed by 5 cycles of 25s at 96 C
45s at 70 C, 30s at 72 C, 21 cycles of 25s at 96 C,
45s at 65 C, 30s at 72 C, 4 cycles of 255 at 96 C,
60s at 55 C, 2 min at 72 C, and 10 min 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 pl. 6 X loading buffer.
The gels were run at 150V for approximately 20 m-
nutes in 1 X TAE buffer and visualized using UV illu-
mination,

For samples with previously unknown alleles
or ambiguous PCR-SSP typing results, sequencing
analysis for exon2 and exon3 was performed .
1.4 Statistical analysis

Hardy-Weinberg equilibrium was calculated u-

sing POPGENE software in healthy control sub-
jects ' To examine the association between al-
lele prevalence and HIV-1 positive status, the pro-
portion of HIV-1-positive patients and control sub-
jects with each HLLA-B allele was compared. The
degree of association between an HLA alleles was
expressed as the odds ration (OR). which was cal-
culated according to Wooll's formula or Haldane's
modification of the {formula, and P was determined
by y2 analysis or, when approuvriate, by Fisher's
exact test, A P value less than 0, 05 was considered
statistrcally significan:. An OR of <71 and 95% confi-
dence interval <CI) of R < 1 indicate protection,
whereas an OR of >>1 and CI of OR>>1 indicate in-

oreased risk,
2  Results

DNA samples from 110 healthy control sub-
jects and 128 HIV-1-positive subjects of Xinjiang
Uygur ethnic background were typed by PCR-SSP.
Table 1 shows the distribution of HILLA-B as well
as the odds ratio, 95% confidence interval, and P
values for allele present significant differences with
respect to the healthy population. The population
of 110 healthy control subjects was in Hardy-
Weinberg equilibrium (y2=309. 29, df= 351, P
=0, 9469).

In HIV-1-positive patients groups. an 1n-
creased gene frequency of B * 38 and B % 4901 were
observed compared to healthy control subjects (P
=0.04, OR=3.12, 95%CI=1.00~9. 64 for B * 38;
P=0.02, OR=3.06. 952 CI=1. 16 ~8. 10 for B =
4901). Since CI of B % 38 contained 1, only B % 4301
had a significantly higher gene frequency among HIV-
1-positive subjects.

In contrast, the gene frequency of B * 07 and
B % 40 1n healthy control subjects were higher than
in the HIV-positive patients ( P =0, 05, OR =
0.35,952%C1=0.12~1. 00 for B x 07; P=0.02,
OR=0. 39, 95%CI=0.07~0.92 for B * 40). But
only B * 40 was statistically sigmficant for its CI
below 1 (95%CI=0.07~0. 92 for B x 40).
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Tablel  Distnbution of HLA-B alleles among 110 healthy control subjects and 128 HIV-positive individvals 1n Xinjiang Uygur
ethnic group.
Healthy control subjects HIV-positive patients
Allele P value OR 95% CI
N GF N GF

Bx o7 14 0. 0636 6 0.0234 0.05 0.35 0.12~1.00
Bx*08 7 0.0318 9 0.0352 0. 84

Bx13 21 0. 0955 19 0.0742 0.41

B 14 2 0.0091 9 0,0352 0.11

B*15 10 0. 0455 10 0.0391 0.72

Bx.18 4 0.0182 8 0.0312 0.33

B* 27 1 0.-0182 Bl 0.0195 0. &2

B« 35 25 0.1136 25 0 0977 0. 19

B* 3701 3 0.0136 0 0 0.10

B 38 4 0.0182 11 0. 0047 0. 04 3.12 1.00~9. 64
B % 39 4 0.0132 1 0.0039 0.28

Bx*3910 2 0.9045 0 0 0. 16

B x40 17 0.0773 8 0.0312 0.02 0. 39 0.07~0.92
Bx 1] 1 0. 0045 2 0. 0078 0. 89

B 44 13 0. 0591 11 0. 0430 0.42

Bx* 4601 7 0.0318 15 0. 03508 0.17

Bx 47 6 0.0273 4 0.0156 0. 38

B 18 8 0.0364 3 0.0117 0. 11

B« 4901 5 0.0227 17 0. 06641 0,02 3.086 1.16~8.10
B* 30 6 0.0273 9 0.0352 0.62

B« 51 25 0.1136 32 0.1250 0. 80

B 5201 10 0.0435 14 0.05.17 0.65

B*53 10 0. 0455 3 0.0195 0.11

B*55 1 0. 0045 8 0.0312 0.07 7.06 0,84~59.13
Bx 56 1 0. 0045 0 0 0.46

B* 57 b 0.0227 5 0.0195 0.94

B+ 58 0 0 4 0.0136 0.08

B* 78 2 0. 0091 3 0.0117 0. 86

Total 220 256

HIL.A: human leukocyte antigen; HIV; human immunodeficiency virus: N; number; GF: gene frequency; OR: odds ratio; CI. confidence in-

terval.

3 Discussion

The AIDS epidemic is characterized by ex-
treme heterogeneity in the clinical course as well as
in the incidence of HIV-1 infection among exposed
individuals -**-. These differences are in part a re-
sult of HLA-restricted CTL activity against HIV
infection. Controlling CD4 + depletion by virus-

specific CTL is an important immunogenetic re-
sponse toward protecting individuals both from in-
fection of HIV and progression to AIDS once HIV-
infected 1* . Allelic variants of the HLA molecule
can bind to and display various antigenic peptides
with differing affinities, thereby influencing the ef-
ficiency of immune protection by both the specifici-

ty and affinity of peptide binding and recognition
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by T cells ' . Moreover, HIV-1 has been sugges-
ted to down regulate the HLA class 1 expression on
infected cells and thus reduce their lysis by specific
CTLs " .

nalysis of the class I restricted CD8 -+ T-cell re-

Recently. studies of comprehensive a-

sponse against HIV in southern African demon-
strated a dominant role for HLA-B alleles in HIV
infection % . So we choose HLA-B allele as candi-
date gene to study.

Association of HLLA alleles with susceptibility
to HIV infection and progression of disease has
been studied in diverse populations. Several au-
thors have reported HLLA-B alleles such as B = 08,
Bx18, B*22. Bx 29, B%x35, B* 39 and B 51
are associated with a rapid progression to AIDS,
whereas alleles B» 14, B* 27, B % 44, P » 55 ard
B x 57 are associated with protection against infec-
tion and with slow progression to AIDS 7 . How-
ever, no single HLA allele so far has been agreed
upon by all reports to exert a significant effect du-
ring the HIV-1 infection In this study, our
allele B * 4901

frequently in HIV-1-positive individuals than in

finding that occurred more
healthy control subjects suggests that it play a role
in susceptibility to HIV-1 infection. On the other
hand. a significant higher gene frequency of B * 40
was observed in healthy control subjects. There-
fore, the presence of this allele would suggest pro-
tection against HIV-1 infection. We could not cor-
relate their presence with progression to AIDS, be-
cause it 1s necessary to know the evolution of di-

sease for each HIV-1-positive individual. Compa-

14 17

ring with what our group and other authors
have previously reported . the disparate effects of
the HLA-B alleles on the Chinese Uygur ethnic
group and other ethnic populations in the world are
consistent with previous evidence that HLLA genes
are subject to varying degrees of gene flow and na-
tural selection in different human populations &

This emphasizes that the main HLA-B restrictive
elements for HIV-specific T lymphocytes will most
likely be different for each population. We address
here is the first report on the association of distinct
HLA allele subtypes with HIV-1 infection in a

Chinese Uygur population.

To obviate the effect of complex ethnic back-
grounds, the subjects in this study are the entire
Uygur ethnic group. To increasc the resolution
and accuracy of HLA-B typing. we used DNA-
based methods of HILA typing involving the poly
merase chain reaction with sequence-specific prim-
ers (PCR-SSP), which has been shown to be more
specific and reliable than serological typing me
thods *'-.
typing confirmed the results of the PCR-SSP ty

Moreover, the result ol scquence-based

ping.

Although considerakle progress has occurred
in the development »f therapy for AIDS. there are
still many ursclved challenge for drug resistance
and vaccine development, The goal of identifying
human HILA genes associated with HIV-1 infection
and AIDS progression is to further define the regu-
latory components of an infected individual' s cell
physiology in HIV infection and discase progres-
sion. At the end, we can explore the potential ap-
plication of predicting AIDS progression for a given
HLA genotype combination to inform clinical trials
for new drugs and vaccines. Qur results may have
important implications in understanding the host
genclic factors responsible for HIV acquisition and
disease progression in the Chinese Uygur ethnic
group, Further, the results of this study may be
important in designing and testing effcctive vac-
cines in this high-risk population,
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