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 Breast cancer (BC) is the most frequent cancer in women all around the 

world. It is the most frequently diagnosed tumor and has the 6th highest 

malignancy-related mortality rate. A strong familial clustering of breast 

cancer suggests that a genetic component underpins its carcinogenesis 

HMGB1 overexpression has been indicated in breast cancer patients. The 

receptor for advanced glycation end products (RAGE) is highly expressed 

in various cancers and is correlated with poorer outcome in breast and other 

cancers. The present study aimed at identification the genotypic and allelic 

frequency of HMGB1 (rs4145277), (rs1412125) and RAGE (rs184003), 

(rs1800624) genes polymorphisms in patients compared with normal 

population by using ARMS PCR and the association of its susceptibility to 

Breast cancer in a group of 50 Iraqi women patients, in whom the Breast 

cancer has been already diagnosed and compared to a group of apparently 

healthy (control group N= 50) individuals. The ARMS PCR was used for 

the HMGB1 and RAGE genes polymorphisms in all members of the study. 

On the context of genotyping of HMGB-1 rs4145277 poly gene 

polymorphism, shown the heterozygous genotype CT and homozygous 

genotype CC were more frequent in patients group in comparison with 

control group, and allele C was more frequent in patients group in 

comparison with control group. HMGB-1 rs1412125 poly gene 

polymorphism, shown the homozygous genotype CC was more frequent in 

patients group in comparison with control group, allele C was more 

frequent in patients group in comparison with control group of rs1412125 

poly allele polymorphism. RAGE rs184003 poly gene polymorphism, 

shown the heterozygous genotype AC and homozygous genotype CC were 

more frequent in patients group in comparison with control group, and 

allele C was more frequent in patients group in comparison with control 

group. RAGE rs18400624 poly gene polymorphism, shown the 

heterozygous genotype TA and homozygous genotype AA were more 

frequent in patients group in comparison with control group, allele A was 

more frequent in patients group in comparison with control group of 

rs18400624 poly allele polymorphism. 
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International License. 

 

 

1. INTRODUCTION 

Breast cancer (BC) are one of the significant prevalence malignancies among Iraqi women, which ranked as 

the number one cancer documented in all provinces [1]. In the 2018 reported cases of cancers in Iraq, breast 

cancer represents 5141 (20,3%) new cases and the leading cause of death among Iraqi women is 

approximately 1727 (11,9%) (WHO 2018). While in 2020, BC in Iraq represents the highest percentage of 

total cancers 7 515 (22.2%) in both sexes, and it represents 7 515 (37.9%) in women only among the total 

cases of cancers in Iraq [3]. 

 

Approximately, 10% of breast cancers are inherited and associated with a family history [4]. Although this 

varies frequently by ethnicity and across countries in the context of early onset, bilateral and/or TNBC. 

Individuals with a first- degree relative who had breast cancer have an elevated relative risk of three of early 

onset BC (before 35 years of age) [5]. Breast cancer is not gender specific as mutation and deregulation in 

some genes including PIKC3A, BRCA1, BRCA2 and HER2 play significant roles in BC. And BC 

development is also influenced by inherited mutations in some other genes [6]. 

 

The HMGB1 gene, which was sequenced in 1996, is located on chromosome 13q12.3. It encodes a nuclear 

protein of 215 amino acids with a molecular weight of 25 kDa [7]. The HMGB1 protein is a proangiogenic 

nuclear cytokine implicated in tumorigenesis, proliferation and metastasis, also involved in DNA translation 

and replication [8]. It also has a role in apoptosis and immune responses, because it can act as a ligand for the 

receptor for RAGE, various Toll-like receptors (TLR2, TLR4, and TLR9), and the triggering receptor 

expressed on myeloid cells [9]. There is compelling evidence from clinical and epidemiological studies 

suggesting that HMGB1 and RAGE are positive predictors for the onset and progression of BC, as well as its 

metastasis and survival [10]. Recent research on the HMGB1/RAGE pathway done in a Chinese Han 

population showed a significant association between polymorphisms of the RAGE gene and BC risk; 

however, there are few studies on the effects of HMGB1 and its related genes on breast cancer prognosis [11]. 

 

Previous research has confirmed the association of HMGB1 SNPs with the susceptibility and progression of 

disease, such as hepatocellular carcinoma, lung cancer and uterine cervical neoplasia [12], [13]. An increase 

in HMGB1 levels in response to neoadjuvant chemotherapy has been found to be a prognostic marker of 

survival in early breast cancer patients [14]. There is a cumulative impact of multiple risk-associated 

polymorphisms in the (HMGB1/RAGE) pathway upon BC progression [15]. 

 

The location of the human gene for RAGE in the MHC Class III region on chromosome 6, the most gene 

dense region in the genome, makes the RAGE gene a strong candidate gene for genetic variation. Not only is 

the MHC the most gene rich area of the genome, but it contains polymorphic markers for disease with some 

of the longest associations [16]. Genetic studies have identified that approximately 30 polymorphisms occur 

in the RAGE gene which result in changes in the amino acid sequence of RAGE, non-coding changes in 

exons, intronic and in the 5 flanking region [17]. 

 

Activation of RAGE was demonstrated in different types of cancer (including BC) and tissue expression of 

RAGE and serum levels of soluble RAGE were suggested as putative biomarkers of cancer [18]. Converging 

evidence suggested that circulating RAGE level may be a novel clinical biomarker for many types of cancers, 

such as lung cancer, prostate cancer, colorectal cancer, breast cancer [19]. Experimental studies have 

demonstrated that to block RAGE signaling in mice can reduce the migration and invasivity of tumor cells, 
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and possibly cell proliferation and the production of tissue metallo proteinases [20]. Studies that examined 

the genetic backgrounds of RAGE gene found that circulating RAGE level was largely determined by its 

genetic defects [21]. As RAGE genomic sequence is highly polymorphic, it is of interest to determine which 

genetic defects have a functional potential to affect the final bioavailability of RAGE, and thus the 

development of breast cancer [22]. 

 

2. Materials and Methods 

 

2.1 Subjects 

Subjects that were enrolled in this study were categorized into two groups, first group composed of (50 

females clinically diagnosed as Breast cancer at Specialized Oncology Center in Diwaniyah, with a range of 

(32) to (79) years, mean age is (49.66 ± 12.50) years whereas the healthy control group comprising of (50) 

females, with age range of (18-72) years, mean age is (46.96 ± 13.43) years. All patients were subject to a 

detailed history and clinical examination. 

 

2.2 Blood Collection and DNA Extraction 

Blood samples were collected by vein puncture. Two milliliters (ml) of venous blood, taken from each patient 

and controlled by vein puncture, using disposable syringes under aseptic condition. Two milliliters from each 

sample were transferred into anticoagulated tube with K2-EDTA (ethylene demine tetra acetic acid) (2.5 mg 

/ ml), kept at –20 ºC for molecular study for polymerase chain reaction amplification and detection. 

 

2.3 Amplification-refractory Mutation System (ARMS PCR) 

The ARMS-PCR technique was performed for detection and genotyping of HMGB1 (rs4145277, rs1412125) 

and RAGE (rs184003, rs1800624) gene polymorphism from patients of BC and healthy control blood 

samples. This method was carried out according to method described by [15]. 

 

2.4 Statistical analysis 

Data were collected, summarized, analyzed and presented using statistical package for social sciences (SPSS) 

version 23 and Microsoft Office Excel 2010. Numeric data were presented as mean, standard deviation, range, 

median and interquartile range (IQR) after performance of Kolmogorov- Smirnov normality test and making 

decision about normally and non-normally distributed variables. Mann Whitney U test was used to study 

differences in mean rank between any two groups provided that the variable was non-parametric. On the other 

hand independent samples t-test was used to study the difference in mean between any two groups provided 

that the variable is normally distributed. 

 

Chi-square test was used to study the association between any two categorical variables. Odds ratio and 95% 

confidence interval was estimated to measure risk. Pearson's correlation coefficient was used to study 

correlation between numeric variables. Receiver operator characteristic curve analysis was used to find out 

the proper cutoff values and further analysis of sensitivity and specificity was carried out accordingly. The 

level of significance was considered at P-value of 0.05 or less and highly significant level at 0.01 or less [23]. 

 

3. Results 

Identification the genotypic and allelic frequency of HMGB1 (rs4145277), (rs1412125) and RAGE 

(rs184003), (rs1800624) genes in patients compared with apparently healthy subjects by using ARMS PCR 

and their association with susceptibility to Breast cancer. 

 

3.1 Demographic Characteristics Profile 
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The demographic characteristics of patients and control subjects are shown in table (1), there was no 

significant difference between patients and control subjects in mean age. According to weight, the present 

study indicate the weight mean of patients significantly higher than the weight mean of control subjects. The 

presence of family history is an important contributory factor in breast cancer Table (2). The comparison of 

some variables such as: menarche age, parity (parous) or (nulliparous), No of children among parous women 

and menopausal age, between patients and control groups had been carried out and the results were 

demonstrated in table (3). The clinical feature accompanying breast cancer are shown in table (4) include the 

frequency distribution of patients according to the location of breast cancer, the rates of chronic illnesses 

including diabetes mellitus and systemic hypertension. And estrogen receptor, progesterone receptor and 

HER 2. 

 

The association between HMGB-1 rs4145277 poly gene polymorphism and risk of BC is shown in table (5) 

and figure (1). The heterozygous genotype CT was more frequent in patients group in comparison with control 

group, 18 versus 13, respectively.  Therefore, genotype CT was a risk factor for breast cancer with an odds 

ratio of 3.115 (95% confidence interval of 1.04 -9.32) and an etiologic fraction of 0.679. On the other hand 

the homozygous genotype CC was more frequent in patients group in comparison with control group, 24 

versus 19, respectively. Therefore, genotype CC was a risk factor for breast cancer with an odds ratio of 2.842 

(95% confidence interval of 1.07-7.94) and an etiologic fraction of 0.648. 

 

The association between HMGB-1 rs4145277 poly allele polymorphism and risk of breast cancer is shown in 

table (6). Allele C was more frequent in patients group in comparison with control group, 66 versus 51, 

respectively and the difference was significant (P = 0.031). Therefore, genotype C was a risk factor for breast 

cancer with an odds ratio of 1.865 (95% confidence interval of 1.05 -3.29) and an etiologic fraction of 0.463. 

 

The association between HMGB-1 rs1412125 poly gene polymorphism and risk of breast cancer is shown in 

table (7) and figure (2). The homozygous genotype CC was more frequent in patients group in comparison 

with control group, 18 versus 6, respectively and the difference was significant (P = 0.018). Therefore, 

genotype CC was a risk factor for breast cancer with an odds ratio of 3.522 (95% confidence interval of 1.98 

-10.35) and an etiologic fraction of 0.716. 

 

The association between HMGB-1 rs1412125 poly allele polymorphism and risk of breast cancer is shown 

in table (8). Allele C was more frequent in patients group in comparison with control group, 45 versus 29, 

respectively and the difference was significant (P = 0.019). Therefore, genotype C was a risk factor for breast 

cancer with an odds ratio of 2.003 (95% confidence interval of 1.11 -3.59) and an etiologic fraction of 0.508. 

 

The association between RAGE rs184003 poly gene polymorphism and risk of breast cancer is shown in table 

(9) and figure (3). The heterozygous genotype AC was more frequent in patients group in comparison with 

control group, 14 versus 9, respectively. Therefore, genotype AC was a risk factor for breast cancer with an 

odds ratio of 2.016 (95% confidence interval of 0.76 -5.53) and an etiologic fraction of 0.504. On the other 

hand the homozygous genotype CC was more frequent in patients group in comparison with control group, 9 

versus 6, respectively. Therefore, genotype CC was a risk factor for breast cancer with an odds ratio of 1.94 

(95% confidence interval of 0.61 - 6.13) and an etiologic fraction of 0.48. 

 

The association between RAGE rs184003 poly allele polymorphism and risk of breast cancer is shown in 

table (10). Allele C was more frequent in patients group in comparison with control group, 32 versus 21, 

respectively. Therefore, genotype C was a risk factor for breast cancer with an odds ratio of 1.77 (95% 

confidence interval of 0.93 -3.35) and an etiologic fraction of 0.435. 
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The association between RAGE rs18400624 poly gene polymorphism and risk of breast cancer is shown in 

table (11) and figure (4). The heterozygous genotype TA was more frequent in patients group in comparison 

with control group, 14 versus 11, respectively. Therefore, genotype TA was a risk factor for breast cancer 

with an odds ratio of 1.84 (95% confidence interval of 0.67-4.88) and an etiologic fraction of 0.458. On the 

other hand the homozygous genotype AA was more frequent in patients group in comparison with control 

group, 16 versus 10, respectively. Therefore, genotype AA was a risk factor for breast cancer with an odds 

ratio of 2.32 (95% confidence interval of 0.86 -6.14) and an etiologic fraction of 0.659. 

 

The association between RAGE rs18400624 POLY allele polymorphism and risk of breast cancer is shown 

in table (12). Allele A was more frequent in patients group in comparison with control group, 46 versus 31, 

respectively. Therefore, genotype A was a risk factor for breast cancer with an odds ratio of 1.896 (95% 

confidence interval of 1.06 – 3.38) and an etiologic fraction of 0.472.  

 

Table 1: Demographic characteristics of patients with breast cancer and control subjects. 

Characteristic 
Patients 

n =50 

Control 

n = 50 
P 

Age (years)    

Mean ±SD 49.66 ± 12.50 46.96 ± 13.43 0.301 † 

NS Range 32.00 – 79.00 years 18.00 – 72.00 years 

< 30, n (%) 1 (2.0 %) 3 (6.0 %) 

0.292 ¥ 

NS 

30-39, n (%) 7  (14.0 %) 13 (26.0 %) 

40-49, n (%) 20 (40.0 %) 15 (30.0 %) 

≥ 50, n (%) 22 (44.0 %) 19 (38.0%) 

Weight (kg)    

Mean ±SD 80.10 ± 9.34 74.66 ± 13.42 0.021 ¥ 

S Range 60.00– 100.00 years 54.00 – 105.00 years 

n: number of cases; SD: standard deviation; †: independent samples t-test; ¥: Chi-square test; NS: not 

significant at P > 0.05.  

 

Table 2: Distribution of patients and control subjects according to family history. 

Family history 

Cases 

n = 50 

Control 

n = 50 χ2 P 

N % n % 

Positive 7 14.0 0 0.00 7.527 0.006 ¥ 
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Negative 43 86.0 50 100.0 S 

n: number of cases; ¥: Chi-square test; S: significant at P > 0.05. 

 

Table (3): Distribution of breast cancer patients and healthy controls according to the some variables. 

 

Case – control comparison  

Patients 

n= 50 

control subjects 

n= 50 
P 

Menarche age   

Mean± SD 12.78 ± 1.26 12.92 ± 1.14 
0.563 † 

NS 
Range 11.00 – 16.00 11.00 - 15.00 

SE 0.179 0.161 

Parity (Parous) or (Nulliparous)  

Parous, n (%) 45 ( 90%) 27 ( 54% ) < 0.001 ¥ 

HS Nulliparous, n (%) 5 ( 10%) 23 ( 46%) 

No of children among parous women 

≤ 3, n (%) 29 ( 64.5%) 16 ( 59.0% ) 

0.909 ¥ 

NS 

4-6, n (%) 10 ( 22.2%) 7 ( 26.0%) 

≥ 7, n (%) 6 ( 13.3%) 4 ( 15.0%) 

N 45 (100%) 27 (100%) 

Menopausal age 

Premenopausal, n (%) 33 ( 66.0%) 43 ( 86.0% ) < 0.001 ¥ 

HS Postmenopausal, n (%) 17 ( 34.0%) 7 ( 14.0 %) 

n: number of cases; SD: standard deviation; †: independent samples t-test; ¥: Chi-square test; HS: Highly 

significant at P ≤ 0.001. 

 

Table (4): Frequency distribution of some associated Clinical features in patient with breast cancer. 

Characteristic 

Patients 

N % 

Location of breast cancer 

Right, n (%) 27 54.0 % 

Left, n (%) 23 46.0 % 

Duration of breast cancer  (Months) 
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Mean± SD 4.98 ± 3.49 

Range 2.00 – 12.00 

SE 0.493 

Diabetic 

YES, n (%) 8 16.0 % 

NO, n (%) 42 84.0 % 

Hypertension 

YES, n (%) 3 6.0 % 

NO, n (%) 47 94.0 % 

Estrogen Receptor 

Positive, n (%) 32 64.0 % 

Negative, n (%) 18 36.0 % 

Progesterone Receptor  

Positive, n (%) 31 62.0 % 

Negative, n (%) 19 38.0 % 

HER 2 

Positive, n (%) 17 34.0 % 

Negative, n (%) 33 66.0 % 

n: number of cases. 

 

Table (5): HMGB-1 rs4145277 poly genotype frequency in patients with breast cancer and control group. 

HMGB-1 

rs4145277 

 Poly 

Patients  

n = 50 

Control  

n = 50 
P1 P2 OR 95% CI EF 

TT 8  18  

0.073 

¥ 

NS 

Reference Reference Reference Reference 

CT 18 13 
0.039 ¥ 

S 
3.115 1.04 -9.32 0.679 

CC 24 19 
0.043 ¥ 

S 
2.842 1.07 -7.94 0.648 

P1: overall comparison; P2: Individual genotype comparison versus reference; n: number of cases; ¥: Chi-

square test; OR: odds ratio; CI: confidence interval; EF: etiologic fraction; HS: highly significant at P ≤ 0.01 

 

Table (6): HMGB-1 rs4145277 Poly Allele Frequency in Patients with Breast Cancer and Control Group. 

HMGB-1 rs4145277 

 Poly 

Patients 

n = 100 

Control 

n = 100 
P OR 95%CI EF PF 

C 66 51 0.031 ¥ 1.865 1.05 -3.29 0.463 --- 
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T 34 49 S 0.536 0.303 -0.98 --- 0.463 

n: number of alleles; ¥: Chi-square test; OR: odds ratio; CI: confidence interval; EF: etiologic fraction; PF: 

preventive fraction; HS: highly significant at P ≤ 0.01 

 

Table (7): HMGB-1 rs1412125 Poly Genotype Frequency in Patients with Breast Cancer and Control 

Group. 

HMGB-1 

rs1412125  

Poly 

Patients  

n = 50 

Control  

n = 50 
P1 P2 OR 95% CI EF 

TT 23 27 

0.012  

¥ 

S 

Reference Reference Reference 
Referenc

e 

TC 9 17 
0.340 ¥ 

NS 
0.621 0.233 -1.65 …… 

CC 18 6 
0.018 ¥ 

S 
3.522 1.98 -10.35 0.716 

P1: overall comparison; P2: Individual genotype comparison versus reference; n: number of cases; ¥: Chi-

square test; OR: odds ratio; CI: confidence interval; EF: etiologic fraction; HS: highly significant at P ≤ 0.01 

 

Table (8): HMGB-1 rs1412125 Poly Allele Frequency in Patients with Breast Cancer and Control Group. 

HMGB-1 rs1412125 

Poly 

Patients  

n = 100 

Control  

n = 100 
P OR 95%CI EF PF 

T 55 71 0.019 

 ¥ 

S 

0.499 0.27 -0.98 --- 0.508 

C 45 29 2.003 1.11 -3.59 0.508 --- 

n: number of alleles; ¥: Chi-square test; OR: odds ratio; CI: confidence interval; EF: etiologic fraction; PF: 

preventive fraction; HS: highly significant at P ≤ 0.01 

 

Table (9): RAGE rs184003 POLY genotype frequency in patients with breast cancer and control group. 

RAGE  rs184003  

POLY 

Patient

s  

n = 50 

Contro

l  

n =50 

P1 P2 OR 95% CI EF 

AA 27 35 

0.257 

¥ 

NS 

Referen

ce 

Referenc

e 

Referenc

e 

Referenc

e 

AC 14 9 
0.156 ¥ 

NS 
2.016 

0.76 -

5.53 
0.504 

CC 9 6 
0.252 ¥ 

NS 
1.94 

0.61 - 

6.13 
0.48 

P1: overall comparison; P2: Individual genotype comparison versus reference; n: number of cases; ¥: Chi-

square test; OR: odds ratio; CI: confidence interval; EF: etiologic fraction; NS: non-significant. 

 

Table (10): RAGE rs184003 POLY allele frequency in patients with breast cancer and control group. 

RAGE  rs184003  

POLY 

Patients  

n = 100 

Control  

n = 100 
P OR 95%CI EF PF 

A 68 79   0.07 ¥  0.56 0.29 -1.07 --- 0.435 
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C 32 21 NS 1.77 0.93 -3.35 0.435 --- 

n: number of alleles; ¥: Chi-square test; OR: odds ratio; CI: confidence interval; EF: etiologic fraction; PF: 

preventive fraction; HS: highly significant at P ≤ 0.01. 

 

Table (11): RAGE rs18400624-POY genotype frequency in patients with breast cancer and control group. 

RAGE 

rs18400624 

POY 

Patients  

n = 50 

Control  

n = 50 
P1 P2 OR 95% CI EF 

TT 20 29 

0.183    

   ¥ 

  NS 

Reference Reference Reference Reference 

TA 14 11 
0.215 ¥ 

NS 
1.84 

0.67 - 

4.88 
0.458 

AA 16 10 
0.087 ¥ 

NS 
2.32 

0.86 - 

6.14 
0.659 

P1: overall comparison; P2: Individual genotype comparison versus reference; n: number of cases; ¥: Chi-

square test; OR: odds ratio; CI: confidence interval; EF: etiologic fraction; HS: highly significant at P ≤ 0.01. 

 

Table (12): RAGE rs18400624-POY allele frequency in patients with breast cancer and control group. 

RAGE rs18400642  

POY 

Patients  

n = 100 

Control  

n = 100 
P OR 95%CI EF PF 

T 54 69 0.029 ¥ 

S 

0.527 0.29 -0.940 --- 0.472 

A 46 31 1.896 1.06- 3.38 0.472 --- 

n: number of alleles; ¥: Chi-square test; OR: odds ratio; CI: confidence interval; EF: etiologic fraction; PF: 

preventive fraction; HS: highly significant at P ≤ 0.01 

 

 
Figure (1): Agarose gel electrophoresis image that showed the ARMS-PCR product analysis of rs4145277 

(C/T) gene polymorphism. 
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Figure (2): Agarose gel electrophoresis image that showed the ARMS-PCR product analysis of rs1412125 

(T/C) gene polymorphism. 

 

 
Figure (3): Agarose gel electrophoresis image that showed the ARMS-PCR product analysis of rs184003 

(A/C) gene polymorphism. 
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Figure (4): Agarose gel electrophoresis image that showed the ARMS-PCR product analysis of rs1800624 

(T/A) gene polymorphism. 

 

4. Discussion 

Breast cancer has one of the fastest growing incidence rates around the world and a relatively high incidence 

rate in high income countries, and for 25.5% of all cancers in women [24]. Growth and metastasis of breast 

cancer are a result of both environmental and genetic factors, and most studies have demonstrated that 

multiple genetic and epigenetic changes are involved in cancer development [25]. Previously, reports have 

indicated that genetic variation plays an important role in cancer susceptibility and development. By 

genotyping single-nucleotide polymorphisms (SNPs), the distribution frequency of SNPs among cases and 

controls can be compared [26]. 

 

Frequencies of alleles (CT Polymorphism) were measured in 50 patients of Breast cancer and 50 healthy 

controls for this study, table (5), in overall, there is significant association between rs4145277 (CT) and risk 

of BC and The association between HMGB-1 rs4145277 poly allele polymorphism and risk of BC is shown 

in table (6). This results agreement with [27], who reported rs4145277 in the HMGB1 gene were significantly 

associated with a poor breast cancer prognosis. Additionally, the results of polygenic risk score model analysis 

for genetic polymorphisms of HMGB1-related genes confirmed that the hazard ratios in the disease-free 

survival (DFS) and overall survival (OS) event patients tended to increase as the risk allele count increased. 

Also the current results consistent with the results of previous studies describing the functions of the 

HMGB1related genes and it can be consider that, there is an association between the increased expression of 

HMGB1 by rs4145277 and BC prognosis. 

 

Tables (7 and 8) indicate the association between HMGB-1 rs1412125-poly gene polymorphism and risk of 

BC. The results of present study showed high frequency of (CC) genotype among patients when compared to 

healthy controls, these result identify (CC) genotype is associated with increased risk of BC with statistically 

significant (P=0.018), and therefore, genotype (CC) considered as the etiological factor for BC. The results 

of present study consistence with result of [28], which found that the rs1412125 was significantly associated 

with cancer risk through mutant allele C may impair binding and repression induced by the Cut protein, 

thereby contributing to overexpression of HMGB1. Overexpression of HMGB1 has been observed in various 

human carcinomas. This results agree with [28]), which reported that the one C allele in the rs1412125 SNP 

increased the likelihood of developing T2 breast cancer. Overexpression of the HMGB1 gene is implicated in 

the development, invasion and metastasis of breast cancer [29]. And agree with [15], who found allele in 

order of rs1412125 polymorphisms, which was over represented in patients relative to controls and was 
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marginally associated with breast cancer risk.  In contrast to the current results of this study, [11] who reported 

there was no significant differences between cases and controls in regard to the frequency of rs1412125 

polymorphisms. 

 

The results of in table (9) showed high frequency of (AC) genotype among patients when compared to healthy 

controls, these result identify (AC) genotype is associated with increased risk of breast cancer. Also the 

homozygous genotype (CC) was more frequent in patients group in comparison with control group. The 

results of table (9) consistence with result of [22], who found that the a significant, independent relationship 

between RAGE gene rs184003 and breast cancer risk in single-locus analysis in breast cancer patients relative 

to controls. The results of [30] who reported there was a trend toward association between the CC haplotype 

of rs184003 and risk of breast cancer with the results of table (9). These results also agree with the current 

results that indicate, the association between RAGE rs184003 poly allele polymorphism and risk of BC is 

shown in table (10), which (C) allele was more frequent in patients group in comparison with control group. 

 

The results of tables (11 and 12) consistent with [15], who observed that the mutant (A) allele of rs1800624 

polymorphism in RAGE gene was significantly associated with an increased risk of having BC in Han 

Chinese. Also agree with meta-analysis result of [31], which found that the RAGE rs1800624 polymorphism 

may increase the risk of BC in homozygous genetic model, especially in the Asian population. The current 

results disagree with results of [32], which indicated RAGE rs1800624 polymorphism stratified analysis by 

cancer type is most likely to lead a decrease in the susceptibility of heterozygous model to BC. Also present 

results disagree with results of [33], who reported the analysis of the BC patients and healthy women revealed 

no significant differences regarding allelic as well as genotype frequencies of the studied RAGE rs18400624. 

 

5. Conclusion 

In this study the presence of HMGB-1 rs4145277 poly gene polymorphism is associated with risk of breast 

cancer in Iraqi women as predisposing factor through genotypes CT and TT. The genotypes TC and CC of 

HMGB-1 rs1412125 poly gene polymorphism were more frequent in patients group therefore, consider as 

risk factor for breast cancer in Iraqi women. The RAGE rs184003 poly gene polymorphism is associated with 

risk of breast cancer in Iraqi women as predisposing factor through genotypes AC and CC. The genotypes 

TA and AA of RAGE rs18400624 poly gene polymorphism were more frequent in patients group therefore, 

considered as risk factor for breast cancer in Iraqi women. This concept provided a strong evidence that 

HMGB1 poly gene polymorphism and RAGE poly gene polymorphism are common predisposing factor and 

play a major role in the pathogenesis for BC disease. 
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