
Iraqi Journal of Medical Sciences                                                       5 

Genotyping of HLA-class-I by PCR-SSP of Iraqi Breast Cancer 
Patients 

 
Ahmed A .Al-Hassan1 PhD, Nidhal Abdul Muhymen1 MSc;PhD ,Ala'a Ghany 

Hussien2 FICMS, Ameera J. Al-Nema3 MBChB . 
 
Abstract 
Background: The aetiology of breast cancer is 
multifactorial, in which genetic predisposition; 
environmental factors, hormones and even the 
infectious agents are thought to interact in the 
manifestation of disease. In this regard, alleles 
of HLA are important immunogenetic risk 
factors, but their associations show different 
frequencies in different populations. 
Objectives: This study was established to shed 
light on the possible association of HLA class I 
alleles with BC in Iraqi female patients. 
Subjects and Methods: The study included 60 
subjects: 30 breast cancer patients, 12 patients 
with benign breast lesions as first control and 
18 apparently healthy subjects as second 
control.   Polymerase chain reaction-specific 
sequence primers (PCR- SSP) assay was 
conducted to assess HLA- typing. 

Results: Out of 95 HLA class I alleles (A= 24; 
B= 48; C= 23), one allele (HLA- A*03010101-
07, 09-11N, 13-16 allele) showed a significant 
variation between breast cancer patients and 
control groups (healthy and disease controls) 
(50% vs. 16.6%, OR=5, EF= 0.40, P= 0.041), 
(50% vs. 8.3%, OR=11, EF=O.45, P=0.024) 
respectively. 
Conclusions: The results demonstrated that 
HLA- A*03010101-07, 09-11N, 13-16 allele 
may played a role in the etiology of the 
disease.  
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Introduction 

With more than 1 million new 
cases in the world each year, breast 
cancer (BC) is the commonest 
malignancy and the leading cause of 
cancer death in women (1). In Iraq, the 
BC is the commonest cancer in 
females; furthermore, currently there is 
a general trend towards an increase the 
incidence of disease in females of 
younger ages (2). 

Human based studies have 
suggested that the host genetics 
predisposition is important in disease 
pathogenesis and protection (3), and 
considering the importance of immune 
surveillance during tumorigenesis (4, 5),  
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some individuals who inherit specific 
alleles or haplotypes of the highly 
polymorphic human leukocyte antigen 
(HLA) system may be exposed or may 
resist to specific types of cancers (6-9). 

Breast cancer occurrence differs 
among women of different racial 
and/or ethnic groups, and accordingly, 
several HLA associations have linked 
HLA system with susceptibility or 
protection in the disease. However, the 
studies have been consistent with 
respect to the influence of these alleles 
in immune clearance of tumor cells in 
a way that could affect BC 
development. Therefore, HLA 
genotypes have been suggested to be a 
biologically based risk factor for BC 

(10, 11). In the present study, the 
polymorphism of HLA-A, - B and -Cw 
alleles was analyzed in a sample of 
Iraqi females with BC using the PCR –
SSP method. 
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Subjects and Methods     
Subjects: 

Thirty breast cancer female 
patients (invasive ductal carcinoma, 
invasive lobular carcinoma and in situ 
ductal carcinoma), with an age range 
of 28 - 73 years, were eligible for this 
study. The patients were admitted for 
surgery at Al-Kadhimia Teaching 
Hospital and Nursing Home Hospital 
(Medical City) in Baghdad, for the 
period March 2006 - March 2007. 
Pathological data (histologic tumor 
type grade, tumor stage and lymph 
node status) were obtained from the 
medical records of patients and 
validated by an experienced 
histopathologist.  

Two control groups were included: 
12females with benign breast lesions 
(BBL) (6 cases with fibrocystic disease 
and 6 with fibroadenoma) and 18 
apparently healthy females. The latter 
subjects had no history or clinical 
evidence of any breast lesions and 
matched by age and ethnic 
backgrounds to BC patients.  
Methods: 

Blood collection 
Two milliliters of venous blood 

with EDTA as anticoagulant were 
collected from each subject. 

DNA extraction                                                                         
      Extraction of DNA from 

peripheral blood was done according to 
the modified method of Miller (12), 
using the EXTRA-GENE-I kit (BAG-
Germany), which is the most suitable 
method for isolation since pure DNA 
can be obtained from whole blood in a 
short time without the use of toxic 
chemicals or solvents. 

PCR amplification 
      HLA-genotyping was 

performed by PCR-SSP according to a 
method presented by Olerup and 
Zetterquist (13,14), using  low resolution 
typing kits (HISTO TYPE / DNA-SSP 
Kits-BAG- Germany). Appropriate 
amounts of DNA and Taq polymerase 

(Recombinant Taq polymerase from 
QIAGEN-company) were added to 
pre-aliquoted primers and PCR 
conditions were set according to the 
manufacturer instructions. 
Detection of PCR products 

 PCR products were loaded in 2 % 
agarose gel containing 0.5 mg/ml 
ethidium bromide, electrophoresed for 
25 min at 12 V/cm, and examined 
under ultraviolet light. The individual 
alleles were assigned for the specific 
pattern of appropriately sized bands. 
Statistical analysis                                                     

The results were presented in 
terms of percentage frequencies, and 
alleles showing variations between 
patients and controls were further 
presented in terms of odds ratio (OR), 
etiological fraction (EF) and 
preventive fraction (PF). The 
significance of these differences were 
assessed by fisher,s exact probability 
(P), which was corrected for the 
number of alleles at each locus (15,16) . 
Results                                                                                  

In this study the mean age of BC 
patients was 48.1 years with a range of 
28 - 73 years, while the mean age of 
BBL was 35.33 years with a range of 
21 - 50 years. 

In the PCR-SSP method, 24 HLA-
A, 48 HLA-B and 23 HLA-Cw 
specific primer mixes were employed 
as well as, a negative control and 
ladder mixes. A successful 
amplification resulted in the generation 
of a defined length band as a positive 
internal control in all lanes except the 
negative control lane, and when there 
was no amplification, there was no 
band. In addition, a positive specific 
amplification resulted in the generation 
of a specific band in addition to an 
internal control band (Figures 1-2).  

The observed percentage 
frequencies of HLA-A,-B and –Cw 
alleles in the investigated groups are 
given in tables 1, 2 and 3, respectively, 
while allele showing a significant 
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variation is presented in table 4. Out of 
95 HLA-class I alleles, one allele 
(A*03010101-07, 09-11N, 13-16) 
showed a significant variation between 
patients and controls. In breast cancer 
patients, the A*03010101-07,09-
11N,13-16 allele accounted to 50% of 
patients, while its frequency in benign 
breast lesion patients and healthy 
controls was 8.3%,   16.6% 
respectively, such difference was 
significant  (P= 0.024, P=0.041), and 
associated with OR and EF values of 
(11,5) and (0.45, O.40) respectively. 
However, the corrected probability of 
these differences failed to attend a 
significant level. 
Discussion 

 The role of genetic factors in the 
etiology of BC was documented 
decades ago. As a result, the 
investigative efforts have focused on 
the genetic markers of susceptibility to 
this disease. In particular, HLA system 
plays a pivotal role in cellular 
immunity and may be an important 
genetically determined host trait (17, 18). 
This study is the first attempt on the 
association between HLA class I 
alleles and BC in Iraqi patients, in 
which the alleles were characterized by 
PCR-SSP.  

In the present work, there was a 
significant positive association 
between HLA- A*03010101-07, 09-
11N, 13-16 allele and BC as compared 
with healthy control. The OR for this 
allele was 5 and this means that the 
individuals with A*03010101-07, 09-
11N, 13-16 allele have 5 times a 
greater chance of acquiring BC than 
those of the same population who lack 
it. Also, in the present study the 
comparison of BC patients with a 
second control (patient control) 
revealed a significant increased 
frequency of A*03010101-07, 09-11N, 
13-16 allele in BC patients. Therefore, 
this association of BC with 
A*03010101-07, 09-11N, 13-16 allele 

may be considered important in the 
etiology of BC because it was based in 
the      comparison with two different 
control groups and unlikely to be 
attributed to chance factor.  

In the context of anti-tumor 
immunity,  HLA- A*03010101-07,09-
11N,13-16 allele  may differ in its 
ability to present p53 or other relevant 
tumor associated antigen derived 
peptides, thereby contributing to the 
modulation of risk to develop BC. A 
similar mechanism has been suggested 
to operate in case of progression of 
cervical cancer in HLA-B7 positive 
patients harboring an HPV variant with 
uniquely altered peptide sequence of 
the E6 oncoprotein. The association of  
HLA- A*03010101-07,09-11N,13-16 
allele with breast cancer may also be 
due to other risk modulating loci that 
are in linkage disequilibrium with this 
allele (19).                    

This result is at variance with 
some other studies, in serological 
studies, Bouillenne and Deneufbourg, 
in (1979), identified HLA - A28 as 
high risk allele amongst nulliparous 
pre-menopausal breast cancer patients 
(20).  A study from India reported a 
higher frequency of HLA-A2, in breast 
cancer patients whereas HLA-A11, 
HLA-Aw19   were suggested to be 
protective alleles (21). In addition, 
Glaser (2005) noticed that the risk 
increased for whites with A-23 and 
African-Americans with A-32 after 
adjustment for age and reproductive 
risk factors (22).  

 In the absence of similar findings 
elsewhere, we must suppose that this 
association is local, and since, HLA 
class I proteins are entrusted with the 
presentation of viral antigens, the 
A*03010101-07,09-11N,13-16  allele 
could in fact be related with a viral 
agent, which in turn is associated with 
breast cancer in this part of the world. 
In agreement with this scope, different 
research groups have recently reported 
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the involvement of a viral agent in 
human mammary carcinogenesis 
(murine mammary tumor virus) (23, 24). 
In conclusion, these findings 
demonstrated that HLA-

A*03010101-07, 09-11N, 13-16 allele 
might play a role in BC 
susceptibility, suggesting HLA-
based different etiopathogenesis. 

 
 
 
 

 
Figure 1: Electrophoresis of HLA-A alleles amplification by PCR-SSP. *Lane M 
represent 1 Kb DNA Ladder, **Lane-C represent negative control. HLA-A genotyping was 
obtained by using primers that detect the following alleles as they were present in the 
numbered wells, respectively:1= A1/ - / Null; 2= A2 /Low A2 / A203 / - / A210 / Null; 3= A2 
/ - ; 4= A3 / Null /- ; 5= A11 / - / Null ; 6= A23(9) / - / Null ; 7= A24(9) / Low A24/ Null / 
A2403 / A9 / - ; 8= A24(9) / - ; 9= A25(10) / - ; 10= A26(10),A10,Null ; 11= A26(10) ; 12= 
A29(19) / Null /- ; 13= A30(19) / - ; 14= A31(19) / - ; 15= - / A31(19) ; 16= A32(19) / - ; 17= 
A34(10) / - ; 18= A36 / - ; 19= A43 ; 20= A66(10) / - ; 21= A68(28) / A28 / Null / - ; 22= 
A69(28) ; 23= A74(19) / - ; 24= A80. 

 
 

 
Figure 2: Electrophoresis of HLA-A alleles amplification by PCR-SSP. *Lane M 
represent 1 Kb DNA Ladder, **Lane-C represent negative control. HLA-A genotyping was 
obtained by using primers that detect the following alleles as they were present in the 
numbered wells, respectively:1= A1/ - / Null; 2= A2 /Low A2 / A203 / - / A210 / Null; 3= A2 
/ - ; 4= A3 / Null /- ; 5= A11 / - / Null ; 6= A23(9) / - / Null ; 7= A24(9) / Low A24/ Null / 
A2403 / A9 / - ; 8= A24(9) / - ; 9= A25(10) / - ; 10= A26(10),A10,Null ; 11= A26(10) ; 12= 
A29(19) / Null /- ; 13= A30(19) / - ; 14= A31(19) / - ; 15= - / A31(19) ; 16= A32(19) / - ; 17= 
A34(10) / - ; 18= A36 / - ; 19= A43 ; 20= A66(10) / - ; 21= A68(28) / A28 / Null / - ; 22= 
A69(28) ; 23= A74(19) / - ; 24= A80. 
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Table 1: Observed percentage frequencies of HLA-A alleles in healthy controls, 
breast cancer patients and benign breast lesion. 

Specificities Healthy 
controls 

(n=18) 

Cases (breast 
Ca) (n=30) 

Benign breast 
lesion (n=12) 

HLA-A-Allele N % N % N % 
A*010101-01010102N,0102-
04N,06-11N,12,14,15N 

4 22.2 6 20 2 16.7

A*02010101-22,24-33,36-
45,47,49-54,57-61,63,64,66-
69,71-77,79-86 

4 22.2 6 20 3 25 

A*0246,48,70 3 16.7 3 10 3 25 
A*03010101-07,09-11N,13-
16 

3 16.7 15 50 1 8.3 

A*110101-*1116,20,21N-23 1 5.6 0 0 1 8.3 
A*2301,02,04-
07N,08N,10,11N,12 

1 5.6 3 10 1 8.3 

A*2408,21,29,42 2 11.1 0 0 1 8.3 
A*260101-0104,03,05,0701-
08,10-12,14-18,21-25N,26 

2 11.1 3 10 1 8.3 

A*300101-*3004,06-14L,15 3 16.7 6 20 2 16.7
A*310102,02,05,06,08,09,11
,12 

1 5.6 3 10 1 8.3 

A*3201-08/B*1595 1 5.6 3 10 1 8.3 
A*3301,0301-07 1 5.6 3 10 1 8.3 
A*4301 0 0 0 0 1 8.3 
A*6601*6604 2 11.1 3 10 1 8.3 
A*680101-28 2 11.1 3 10 1 8.3 
Blank 6 33.3 3 10 3 25 

 
Table 2: Observed percentage frequencies of HLA-B alleles in healthy controls, 

breast cancer patients and benign breast lesion. 
Specificities Healthy 

controls 
(n=18) 

Cases (breast 
Ca) (n=30) 

Benign breast 
lesion (n=12) 

HLA-B-Allele  N % N %  N % 
B*0714 1 5.6 0 0 1  8.3 
B*0809 1 5.6 0 0 1  8.3 
B*15170101-1702 2 11.1 3 10 1  8.3 
B*1551,52 2 11.1 3 10 1  8.3 
B*1820 1 5.6 3 10 1  8.3 
B*35010104,03,05,07,08,1401-
15,17,23, 
24,29,30,32,33,36,38,40N-
42,48,50,52, 53N-55-57 

1 5.6 3 10 1  8.3 

B*350201,0202,0401,06,0901,0
902,18 

2 11.1 3 10 1  8.3 

B*3527,56 1 5.6 3 10 1  8.3 
B*3705 1 5.6 3 10 1  8.3 
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B*4039,51 1 5.6 3 10 1  8.3 
B*4101-07 1 5.6 3 10 1  8.3 
B*440301,0302,04,07,13,26,28,
30,32,35,36,38,39 

2 11.1 3 10 1  8.3 

B*4416 0 0 0 0 1  8.3 
B*4418 1 5.6 3 10 1  8.3 
B*4442 1 5.6 3 10 1  8.3 
B*4803 0 0 0 0 1  8.3 
B*4901 1 5.6 0 0 0  0 
B*5001,04 3 16.7 6 20 2  16.7 
B*510102,0202,05 3 16.7 3 10 2  16.7 
B*520101,0103,04,05,07 2 11.1 6 20 2  16.7 
B*5208 1 5.6 3 10 1  8.3 
B*180101-06,08,10-13,17N19 2 11.1 3 10 1  8.3 
Blank 6 33.3 3 10 0  0 

 
 
 
Table 3: Observed percentage frequencies of HLA-Cw alleles in healthy controls, 

breast cancer patients and benign breast lesion. 
Specificities Healthy 

controls (n=18) 
Cases(breast 

Ca) (n=30) 
Benign 
breast 

lesion( n=12) 
HLA-Cw-Allele N % N % N % 

Cw*010201-03,06-09 1 5.6 0 0 1 8.3 
Cw*020201-0205,04-08 1 5.6 0 0 1 8.3 
Cw*030401-0403,05-10 1 5.6 0 0 1 8.3 
Cw*0315 0 0 0 0 1 8.3 
Cw*04010101-0102,03-
09N,10-13 

4 22.2 9 30 3 25 

Cw*0501-07N 1 5.6 0 0 1 8.3 
Cw*0602,03,07,09,10 3 16.7 6 20 2 16.7 
Cw*070101,0102,05,06,08,1
4,16,18,20-22 

3 16.7 6 20 2 16.7 

Cw*120201-0203,08 1 5.6 3 10 1 8.3 
Cw*120301,06,07,11 2 11.1 6 20 1 8.3 
Cw*120401 2 11.1 6 20 2 16.7 
Cw*120402,05 1 5.6 3 10 0 0 
Cw*1210 1 5.6 3 10 1 8.3 
Cw*1701-03 2 11.1 6 20 1 8.3 
Cw07020101,020102,10,13,1
5,19 

1 5.6 3 10 1 8.3 

Blank 12 66.7 9 30 ٥ 50 
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Table 4: HLA- A*03010101-07, 09-11N, 13-16 allele showing significant 
variations between breast cancer patients and controls. 

Statistical 
evaluations  

Controls  Patients   
HLA- 

 A*03010101-07,09-11N,13-16 
  

P  EF  Odds 
ratio  

%  N  %  N  

0.041  0.40  5  16.6  3  50  15   Breast cancer patients vs. 
healthy controls 

 
  

0.024  0.45  11  8.3  1  50  15   Breast cancer patients vs. 
benign breast lesion patients 

 
  

EF: Etiological fraction; P: Fisher's exact two-sided Probability. 
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