Iranian Journal of Basic Medical Sciences

www.mums.ac.ir/basic_medical/en/index

1)) MS

HLA Class I Allele Frequencies in Southern Iranian Women with Breast
Cancer

Mahboobeh Razmkhah*, Abbas Ghaderi'

IShiraz Institute for Cancer research, Medical School, Shiraz University of Medical Sciences, Shiraz, Iran
2 Department of Immunology, Medical School, Shiraz University of Medical Sciences, Shiraz, Iran

ARTICLE INFO ABSTRACT

Article type: Objective(s): Breast cancer is the leading cause of cancer-related death in women world-
Original article wide. It has been revealed that elevated risk for malignancy may be associated with cer-

tain HLA alleles. This study was performed to assess the association of HLA class I alleles
Article history: with breast cancer in women in Southern Iran.

Materials and Method: Eighty nine patients included for analyzing the HLA class I al-
leles frequency using complement dependent cytotoxicity microassay and results were
compared to 86 gender-matched healthy volunteers.

Received: Nov 2; 2012
Accepted: Sep 9, 2012

Keywords: Results: There were significantly more patients with A24(9) allele than those of healthy
Breast cancer individuals (38.2% versus 16.3%) (P-value=0.002). In contrast, HLA-A1 had significantly
HIA alleles much less expression in the patient group compared to the controls (P- value=0.04).

Malignancy Conclusion: A24(9) allele appears to be one of the factors increasing an individual’s the

susceptibility to breast cancer in our population but further investigation might be re-
quired.

» Please cite this paper as:
Razmkhah M, Ghaderi A. HLA Class I Allele Frequencies in Southern Iranian Women With Breast Cancer. Iran ] Basic Med Sci 2013;
16:140-43.

tumors lose certain HLA antigens at a frequency of 40-
90%. Interestingly, the altered expression of HLA class I
molecules in tumors was associated with tumor metas-

Introduction

It has frequently been reported that certain human
leukocyte antigen (HLA) class [ and II alleles may be as-

sociated with an increased risk of various type of malig-
nancies (1,2). The positive association of HLA-A24 (9) with
higher stages of lung cancer (3),-DRB1*12 (4), -DRB3*02 (5),
-B7 (6,7), and -A24-CW7 (8) with breast cancer and HLA-
DQB1* 0602 with gastric cancer (9) have been reported
previously. Ghaderi et al have reported a positive relation-
ship between HLA-DRB1*12 and breast cancer in Southern
Iranian patients. In contrast, DQ13* 03032 and -DRB1*11
alleles may represent resistance to breast cancer (4). The
expression of specific HLA class I alleles and positive asso-
ciations of HLA class II have also been reported in human
tumors of the pancreas (10).

Allele-specific down-regulation of HLA class I was for-
merly revealed in different cancer cells (11, 12). Invasive

tasis (13).

HLA class I molecules are considered as regulators of
CD8(+) T-cell and natural killer cells (NK). It has been illus-
trated that all HLA class I loci and alleles vary extensively
for their interaction with killer-cell immunoglobulin-like
receptors (KIRs) on NK cells (14). Thus, altered HLA pheno-
types are apparently associated with a modified immune
response against tumor cells (13).

Assessing the nature of HLA alleles is an important en-
deavor since there is evidence to support peptide vac-
cination strategies for different type of cancers (15-23).
Thus, the present study was performed to determine the
probable association of HLA-A and -B alleles in Southern
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Iranian women with breast cancer compared to healthy
individuals. Results may have important implications for
better understanding of anti-tumor immune responses.

Material and Methods

Subjects

Eighty nine patients diagnosed with breast carcinoma
and 86 healthy women participated in this study follow-
ing informed consent. Healthy volunteers had no history
of autoimmune and malignancy disorders. The age of the
patients ranged from 23 to 80 years, whereas healthy con-
trols were aged 30-58 years.

Breast cancer was evidenced from surgical and patho-
logical reports. Briefly, 90% of patients were diagnosed
with infiltrative ductal carcinoma, 8.9% with modularly
carcinoma and 0.6% with in situ and papillary carcinoma.
Almost 53.2% and 60.1% of patients expressed estrogen
and progesterone receptors (ER and PR), respectively.
58.3% of patients had lymph node involvement and 78.5%
had preneural, vascular or lymphatic invasion.

HLA typing using Complement Dependent Cytotoxicity
(CDC) Assay

Preparing the anti-HLA class I antisera coated plates

Five pl mineral oil was initially added to each well of 96
well plates in order to prevent the evaporation of antise-
rum which was added later. Subsequently, 1 ul of commer-
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cially prepared antisera (Inno-Tron, Germany) against
different HLA-I alleles was added to each well (each well
should contain a particular antiserum). Plates were
maintained at-20°C.

Sampling and separation of peripheral blood mono-
nuclear cells (PBMCs)

Peripheral Blood Mononuclear Cells (PBMCs) were pre-
pared from 3-5 ml heparinized peripheral blood by den-
sity gradient centrifugation over Ficoll-hypaque (Biosera,
UK). Cells were washed three times with Hank’s solution,
then the supernatant was poured out and 1 ml of Hank’s
solution was added into the tube and mixed gently. Sepa-
rated lymphocytes were isolated by a homocytometer
chamber and adjusted to 3000-5000 cells/pl.

CDC procedure

Prior to test initiation, the plates were put in room tem-
perature (RT) which resulted in melting of the antisera.
Then 1ul of PBMCs was added to each well with a Hamil-
ton syringe and put in RT for 1 hr duration. Subsequently,
5ul of complement (pooled rabbit serum) was added to
each well and again put in RT for 1 hr to allow cytotoxicity
to occur. In the last step, 2 ul of 3.5% eosin (Sigma, USA)
was poured in each well and by regarding the controls;
results were rapidly analyzed by inverted microscope on
the basis of the percentage of dead cells. Those wells with
more than 50% dead cells were considered positive for
that specific antiserum.

Table 1. The percentage of different HLA alleles in women diagnosed with breast cancer and healthy volunteers

HLA Patients (%) Controls (%) P-value HLA Patients Controls (%) P-value
Al 11.2 24.4 0.04* B16 5.6% 10.5 0.4

A2 371 35 0.8 B35 37% 35 0.9
A23(9) 0 3.5 0.2 B57(17) 3.4% 23 0.9
A24(9) 38.2 163 0.002* B22 3.4% 1.6 0.07
A10 9 14 0.4 B21 5.6% 8.1 0.7

All 14.6 233 0.2 B17 4.5% 4.7 0.8

A28 1.2 21 0.1 B51(5) 31.5% 33.7 0.9

A29 23 5.8 0.4 B5 9% 7 0.8

A32 15.7 11.6 0.5 B27 3.4% 1.2 0.6

A33 6.7 1.2 0.1 B37 1.1% 2:3) 0.9

B7 7.9 9.3 0.9 B40 10.11% 3.5 0.2

B8 6.7 151 0.1 B44 (12) 9% 16.3 0.2

B13 3.4 9.3 0.2 B42 1.1% 23 0.9

B14 4.5 93 0.3 B41 4.5% 3.5 0.9
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Statistical analysis

Data was analyzed by y2-test using EPl-Info 2002 and
SPSS version 11.5. Results were considered significant at
P-value less than 0.05.

Results

The frequency of HLA class I alleles

As presented in Table 1, HLA-A24(9) allele had higher ex-
pression in patients than in controls. It was detected in 34
(38.2%) patients while 14 (16.3%) healthy women expressed
this allele. This difference was statistically significant (P
value=0.002). In contrast, the frequency of HLA-A1 had
statistically significant lower expression in patients than
controls, 11.2% versus 24.4%, P value=0.04. There were no
statistically significant difference in the frequency of
other HLA-A and B alleles between patients and controls.

Association of HLA alleles and the clinicopathological
status of patients

There were no association between different HLA alleles
and the important prognostic factors in breast cancer
such as ER and PR expressions and pathological stages.

Discussion

Specific HLA alleles undoubtedly play essential roles
in cancer predisposition, through the modulation of in-
nate and adaptive immune responses (24). In the pres-
ent study, the frequency of HLA class A and B alleles were
investigated in Southern Iranian women with breast
cancer. The results revealed that there were significantly
higher number of patients with A24(9) allele than those
of healthyindividuals. In contrast, HLA-A1 had significant-
ly much less expression in the patient group compared to
the controls. Consistent with our finding on A24(9) allele
as a predisposing factor for breast cancer, the same asso-
ciation have been reported in glioma (25), testicular can-
cer (26), breast cancer in a Japanese individuals (8), and
thymoma in a German population of myastenia gravis
(27). In contrast, Wei et al have suggested HLA-A*24 as a
protective gene marker for chronic myelogenous leuke-
mia (CML) in a Chinese population (28).

There is extensive evidence that human tumor cells
reduced or lost HLA class I antigen expression at a very
high frequency (13). Altered HLA class-I represent a major
mechanism that helps tumor cells to escape T cell me-
diated immune response (10,29). HLA allelic loss is ob-
served in approximately 15% - 51% of all tumor types (13).
Gharesi et al have reported the allelic loss of HLA class I
in cryopreserved tissue sections of the breast in Southern
Iranian individuals with breast carcinoma. They noticed
that among different HLA class I alleles A24(9), A11, A28 of
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locus A and B53, B18, B13, and B14 of locus B are the highest
frequent alleles with allelic loss (unpublished data). With
respect to the results of the present study, the allelic loss
of A24(9) in breast tissue of breast cancer patients may be
the main reason for the susceptibility of A24(9) carriers
to breast cancer in our population.

It has been reported that HLA-A24(9) is secreted further
than other HLA-I molecules (30,31) especially in women
during the first half of the menstrual cycle (32). In this
context, it is important to note that soluble HLA (sHLA)-I
antigens may have a tolerogenic consequence and may
be a mechanism of tumor escape (33), through down
regulating NK cell activation and inducing soluble FasL
secretion (34). Based on these reports, we hypothesized
that increasing sHLA-I in individuals with A24(9) allele
may influence the susceptibility of carriers to different
types of malignancies by downregulating immune re-
sponses and contributing to tumor escape.

Considering the frequency of A24 allele in our breast
cancer subjects, HLA-A24 specific peptides may provide
important implications in peptide vaccination strategy
for immunotherapy of these patients in our area. Fur-
thermore, HLA-A24 specific peptides of HER2/neu (15),
tyrosinase in melanoma (16), CEA and MAGE-3 in gastroin-
testinal malignancies (17,18), SART-1 in oral squamous cell
carcinoma (19), MUC5AC in pancreatic cancer (35), Eras in
gastric cancer (36) and P53 in bladder cancer (20,21) had
previously been used.

It has long been recognized that cancer is a multigenic
disease. Thus, the frequency of an HLA allele or haplo-
type in a population and its linkage to other genes, in
particular tumor suppressor genes,or genes of the com-
ponents of immune system, should be considered when
investigating the etiology of breast cancer. Accordingly,
it has been reported that A24(9) allele may have linkage
disequilibrium with CW7 in breast cancer patients (8)
and also with C4A, C4B and BF in Korean and Australian
populations (29,37,38).

Conclusion

Overall, the results of this study determined that the
HLA-A24(9) allele is a gene marker for the susceptibility
to breast cancer in Southern Iranian population. Further
investigation particularly with high resolution typing
procedures on a larger population and the evaluation of
HLA haplotypes is required for better elucidation.
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