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Introduction

HLA class I molecules are reported to be expressed by
normal, premalignant and a percentage of malignant
lesions of cervical epithelium.l HLA class II molecules
are ectopically expressed in 16-40% of the epithelial
ovarian cancers, 25% of endometrial carcinomas and
20% of cervical cancers.2 An increase in relative risk for
squamous cell carcinoma of cervix associated with HLA-
DQw3 allele and a significant decrease associated with
HLA-DR6 have been reported in Caucasians.3 However,
other studies showed no statistically significant associa-
tion of any HLA-A, B, C, DR or DQ serologically
defined antigens with this carcinoma.4 Recent findings
indicate an increase in relative risk for cervical cancer in
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The association of HLA class II with various
autoimmune diseases has been extensively inves-
tigated. Despite the importance and functions of
HLA genes in the evolution of cancer, the allele
specific association of HLA molecules in cancer
patients has not been well investigated. In this
study the HLA-class II alleles frequency was
investigated in Iranian patients with cervical
squamous cell carcinoma. HLA typing was carried
out by PCR amplification using sequence specific
primers (PCR-SSP). DRB1, DQA1 and DQB1 typ-
ing was performed for 23 patients. The allele fre-
quencies were calculated and compared with 36

healthy Iranian female controls. A positive associ-
ation was observed between the existence of HLA-
DQB1*0601 and squamous cell carcinoma of the
cervix (p<0.04, RR=1.94). Moreover, analysis of
HLA-DRB1, DQA1 and DQB1 haplotypes indicat-
ed that none of the putative haplotypes were sig-
nificantly associated with either patient or control
group. Positive association of cervical carcinoma
with a single allele of HLA-DQ provides evidence
on the importance of HLA class II molecules and
the immune response in squamous cell carcinoma
of cervix. (Pathology Oncology Research Vol 8, No
1, 58–61, 2002)
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African-American women with HLA-DQB1*0303 and
DQB1*0604 alleles.5 The importance of HLA-DQB1*03
and DQB1*06 alleles in cervical carcinoma and/or cervi-
cal intraepithelial neoplasia has been disclosed by other
investigators in Japanese,6 Belgian,7 Tanzanian8 and
British Caucasian women.9 The present investigation
was undertaken to assess the distribution of HLA-DRBl,
-DQA1 and -DQB1 alleles and the significance of these
alleles in cervical epithelial cell carcinoma among Iran-
ian women.

Materials and Methods 

Patients and subjects

Twenty-three patients with pathologically proven cervi-
cal epithelial cell carcinoma were referred to our laborato-
ry from Tumor Clinic of Shiraz Nemazi Medical Center,
Shiraz-Iran. Thirty-six control subjects were randomly
selected among female volunteers who attended the Shiraz
regional blood transfusion center for routine blood dona-
tion. Ten ml of venous blood with EDTA, as anticoagu-
lant, was collected from each patient.
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Genomic DNA extraction

Genomic DNA was extracted according to a modified
methods of Graham and Miller.10,11 Blood was trans-
ferred to a 50 ml tube and cold red cell lysis buffer I,
containing 0.144 M NH4Cl and 1mM NaHC03 was added
to the final volume of 50 ml. The mixture was cen-
trifuged for 5 min at 2400 x g. Then the supernatant was
discarded and the pellet was homogenized by vortexing.
This step was repeated until almost all red cells were
lysed. The pellet was homogenized and 10 ml of red cell
lysis buffer II, containing 0.3 M sucrose, 10 mM Tris-
HCl (pH 7.5), 5 mM MgCl2 and 1% Triton X-100 were
added. The pellet was treated with 4.5 ml of WBC lysis
buffer containing 75 µM NaCl and 24 µM Na-EDTA.
Subsequently, 125 µl of 10% SDS and 1 ml of 5 M

NaC1O4 were added. The mixture was vortexed for 10
seconds and 2 ml of 6 M NaCl were added and vortexed
again. The mixture was centrifuged for 5 min at 1500 x
g. The supernatant was carefully transferred into a clean
50 ml tube and 7 ml absolute isopropanol were added
and mixed gently. 

The precipitated DNA was removed. The DNA was
washed twice in 1.5 ml of 70% Ethanol. The pellet was
dried at room temperature and resuspended in 100-500
µl of double distilled water (ddH20) depending on the
yield of the extracted DNA.

HLA-Class II typing

HLA-DRB1, DQA1 and DQB1 typing were performed
by PCR-SSP as previously described.12 DNA was ampli-
fied using 35 PCR reactions for each individual (eighteen
for assigning DRB1, eight for DQA1, eight for DQB1
alleles and a negative control) Each reaction was per-
formed in a total volume of 20 µl containing: 17 µl PCR
mixture (50 mM KCI, 1 mM MgCl2, 10 mM Tris-HCl pH
8.3, 0.001% (w/v) gelatin, 200 µM of each dNTPs, 1 µM
of specific primers and 0.2 µM of the control primers), 1
µl template DNA and 2 µl Taq DNA polymerase (0.5
U/µl). The mixture was covered with 30 µl of mineral oil
and subjected to 30 cycles amplification. Each cycle con-
sisted of denaturation at 94°C for 30 seconds, annealing
at 55°C for one minute and extension at 72°C for one
minute. The extension was continued for a further 5
minute at 72°C.

PCR products were electrophoresed on 1.5 % agarose
gel containing 0.5 µg/ml ethidium bromide and the pres-
ence of the specific DNA bands were analyzed under UV
light. For HLA subtyping the PCR-SSP method was used
as described by Zetterquist and Olerup.l3

Statistical analysis

Chi-square test was performed using the EPI INFO
version 6.04 statistical software to analyze the observed
data.

Table 1. HLA-DRB1* allele frequencies in 23 patients
with squamous cell carcinoma of the cervix in compari-
son with 36 normal female subjects

DRB1 frequency % frequency % p

0101 3 6.5 2 2.8 NS
0102 0 0 0 0 NS
1500 8 17.4 5 6.9 NS
1600 5 10.9 5 6.9 NS
0300 0 0 5 6.9 NS
1800 0 0 0 0 NS
0400 6 13 7 9.7 NS
0700 5 10.9 8 11.1 NS
0800 0 0 3 4.2 NS
0900 1 2.2 3 4.2 NS
1001 2 4.3 2 2.8 NS
1101/04 10 21.7 21 29.2 NS
1200 0 0 1 1.4 NS
1301 3 6.5 4 5.6 NS
1302 1 2.2 0 0 NS
1401 2 4.3 5 6.9 NS
1402 0 0 1 1.4 NS

Table 2. HLA-DQA1* allele frequencies in 23 patients
with squamous cell carcinoma of the cervix in compari-
son with 36 normal female subjects

DQA1 frequency % frequency % p

0101 3 6.5 3 4.2 NS
0102 6 13 9 12.5 NS
0103 6 13 5 6.9 NS
0104 4 8.7 7 9.7 NS
0201 4 8.7 11 15.3 NS
0301/02 8 17.4 6 8.4 NS
0401 0 0 3 4.2 NS
0501/02 13 28.3 28 38.9 NS
0503 2 4.3 0 0 NS

Table 3. HLA-DQB* allele frequencies in 23 patients
with squamous cell carcinoma of the cervix in compari-
son with 36 normal female subjects

DQB1 frequency % frequency % RR P

0201 6 13 17 23.6 NS
0301/04 17 37 28 38.9 NS
0401/02 0 0 4 5.6 NS
0501/04 12 26 14 19.4 NS
0601 7 15.2 3 4.2 1.94 0.04
0602/03 2 4.4 5 6.9 NS
0604/06 2 4.4 1 1.4 NS



Results

The frequency of HLA-DRB1, DQB1 and DQA1 in Irani-
an patients with cervical epithelial cell carcinoma was
investigated using PCR-SSP. The results were compared
with thirty-six healthy Iranian control subjects (Tables 1-3).
As indicated, the HLA-DRB1*11, HLA-DQBl*0301/04,
and HLA-DQA1*0501/02 were the most frequent alleles
in the patient group. The HLA-DRB1*11, HLA-DQB1
*0301/04 and HLA-DQA1*0501/02 alleles were also rep-
resented as the most frequent alleles in the control group.
The results revealed a significant association of HLA-
DQB1*0601 and epithelial cell carcinoma of cervix
(p=0.04, RR=1.94). The haplotype analysis showed that
HLA-DRB1*1101/04, DQB1*0301/04, DQA1*O5Ol/02
was the most frequent haplotype in both patient and con-
trol groups (Table 4). However, no significant difference
was detected between patient and control groups regarding
the haplotype frequencies.

Discussion

The frequencies of HLA-DRB1, -DQB1 and -DQA1
alleles were investigated in Iranian patients with cervical
epithelial cell carcinoma and results were compared with
control subjects.

Statistical analysis of results indicated that there is a posi-
tive association between HLA-DQB1*0601 allele and cervi-
cal carcinoma in the study group. In 1995, Beck et al14 report-
ed a strong negative association with antibody titer against
SPF66 (a malaria synthetic vaccine) in individuals possessing
HLA-DQB1*0601, and recently a positive association of
HLA-DQB1*0601 with the susceptibility to cardiac sar-
coidosis has been observed.l5 Results of other investigations
indicate an increase in relative risk for cervical cancer and
HLA-DQw3 in Caucasians and a decrease in the frequency of
the HLA-DR6 in these patients has also been documented.3 In

one study, a highly significant increase in HLA-B7 antigen
(p=0.0083) and a decrease in HLA-All, A28, and B12
(p=0.04, p=0.03) in patients affected with ovarian carcinoma
has been noticed. 16 In contrast, there are reports indicating
lack of association of HLA-A, B, C, DR or DQ with these dis-
eases.4 The association of HLA-DQB1 *0604 and risk of cer-
vical carcinoma in African-American women has already
been reported by others.5 Since the frequency of HLA alleles
(especially allelic subtypes) varies in different normal popu-
lations, it is not unexpected to find different significant alle-
les in different populations. The association of HLA-
DQB1*03 with cervical carcinoma in different Caucasian
populations has been extensively reported.3,17,18,19 It is note-
worthy that the frequency of HLA-DQB1*03 alleles is
already high among normal Caucasian populations
(http://histo.chu-stlouis.fr/inserm/stats/bm30114.htm;
http://histo.chustlouis.fr/inserm/stats/bm30117.htm,
http://histo.chu-stlouis.fr/inserm/statslbm 30122.htm). In a
previous study we observed a much higher frequency of
HLA-DQB1 *0301 (31.0%) compared to HLA-DQB1 *0601
(7.0%) among 100 Iranian normal subjects.20 In this regard,
the increased frequency of HLA-DQB1*0601 allele among
Iranian cervical cancer patients and the similar detection of
an increased frequency of HLA-DQB1*06 subtypes in Tan-
zanian8 and African-American5 populations points to the
importance of this allele in the development of cervical can-
cer. Although the etiology of cervical carcinoma is not fully
understood, there are a few reports providing evidence that
cervical carcinoma is found more fregnently in those subjects
with a familial history of cervical cancer 21 suggesting that a
genetic background may be required for the development of
this tumor. In addition, it has been indicated that cervical can-
cer is resulted after persistent infection by human papilloma
viruses (HPV).22 In this respect, presence or absence of cer-
tain HLA alleles may influence the effectiveness of the
immune response against virus. Currently, the involvement
of HPV in patients with cervical cancer from southern Iran
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Table 4. The observed HIA-DRB1*, DQA1* and DQB1* haplotypes frequencies in patients with squamous cell car-
cinoma of cervix in comparison with 36 normal female subjects

Haplotypes P N=23 C n=36
P

F %# F %&

DRBl*1101/04,DQB1*0301/04,DQA1*0501/02 8 17.4 21 29.2 NS
DRBl*04,DQB1*0201,DQA1*0301/02 1 2.2 2 2.8 NS
DRBl*17,DQB1*0201,DQA1*0501/02 0 0 4 5.6 NS
DRBl*15,DQB1*0601/02,DQA1*0102 1 2.2 0 0 NS
DRBl*16;DQB1*0501/04,DQA1*0102 4 8.7 4 5.6 NS
DRB1*08,DQB1*0402,DQA1*0401 0 0 2 2.8 NS
DRBl*1301,DQB1*0604/06,DQA1*0102 0 0 0 0 NS
DRBl*1401,DQB1*0501/04,DQA1*0104 2 4.3 5 6.9 NS

P= Patients=23; F= Frequency; C= Controls=36; # Percentage of haplotype in all 46 potentially present haplotypes; & Percent-
age of haplotype in all 72 potentially present haplotypes
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possessing HLA-DQB1*0601 is under investigation.
Although the low incidence rate of cervical cancer in south-
ern Iran (0.71 % per 100000),23 has hampered study of a large
group of patients, results of this study may provide informa-
tion for further clarification of the etiology of cervical carci-
noma in this region.
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