
 
  
 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
* Correspondence Author (e mail: Manal A Safan @hotmail.com) 

39

The Egyptian Journal of Biochemistry & Molecular Biology 
VOL 34 (N.1&2) 39- 50 December. 2016 

 
 

ASSOCIATION OF TRINUCLEOTIDE-REPEAT-
CONTAINING 9 (TNRC9) SNP WITH THE RISK OF BREAST 

CANCER IN EGYPTIANS  
 

Manal A Safan
1 

and Alaa A El-Sisi
2
 
 

  
1Medical Biochemistry and 2Surgical Oncology Departments 

 Faculty of Medicine, Menoufia University, Egypt 
 

Received 9/5/2016 - Accepted 19/6/2016  
  ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

. 

ABSTRACT 
 

     Breast cancer is a heterogeneous disorder for which the underlying 
genetic basis remains unclear. The current study was conducted to 
evaluate the possible association between trinucleotide-repeat-
containing 9 (TNRC9) genetic variants and breast cancer risk in 
Egyptian women. Genotyping of the rs12443621 polymorphism of the 
TNRC9 gene by real time PCR (RT-PCR) on 100 female breast 
cancer patients and 80 healthy female controls was done. Breast 
cancer patients have significantly decreased age at menarche 
compared to control. Breast feeding and parity are associated with 
reduced breast cancer risk. The homozygous GG genotype and G 
allele were more frequent in the breast cancer group than in control 
subjects. The GG genotype frequency was associated with 2.8 times 
higher risk of breast cancer than AA genotype, also the G allele was 
associated with 1.9 times higher risk of breast cancer than A allele. 
The distribution of the TNRC9 rs12443621 polymorphism was 
significantly associated with both estrogen and progesterone receptor 
status. The combined AG and GG genotypes were not significantly 
associated with the presence of metastasis and Her2/neu status (P=0.89 
and 0.49, respectively). From this study, it could be concluded that, a 
significant association was found between the GG genotype of 
TNRC9 rs12443621 and elevated breast cancer risk and signifies the 
TNRC9 rs12443621 G allele as being a potential risk factor for breast 
cancer. Further larger population-based studies are needed to confirm 
the prognostic value of this polymorphism in Egyptian women. 
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INTRODUCTION 
 

     Breast cancer is one of the leading causes of cancer morbidity and 
mortality among women worldwide (Simonsson et al., 2016), it is the 
most common cancer diagnosed among women worldwide accounting 
for 29% of the total new cancer cases. It is also the second leading 
cause of cancer death among women after lung cancer, accounting for 
15% of the total cancer deaths (Siegel et al., 2014). In Egypt, breast 
cancer represents the most common type of cancer among Egyptian 
women, representing 18.9% of total cancer cases (Motawi et al., 
2016). 
Breast cancer is a multifactorial disease influenced by complex 
interactions between genetic, environmental, and lifestyle factors. In 
recent years, variations in a single base pair in the DNA sequence 
(single-nucleotide polymorphisms, SNPs) have been widely studied in 
cancer research (Wang et al., 2016). 
A significant advancement has been made in understanding the 
genetic susceptibility to breast cancer. To further identify novel 
susceptibility alleles associated with breast cancer, genome-wide 
association studies (GWAS) have been performed. One of these 
studies identified trinucleotide-repeat-containing 9 (TNRC9, also 
known as TOX3) as a novel loci with consistent evidence of 
association with breast cancer (Chen et al., 2016).  
Trinucleotide repeat-containing 9 (TNRC9) is a gene located at 
chromosome 16q12. TNRC 9 is a nuclear protein containing a nuclear 
localization signal and a high mobility group-box domain that can 
modify chromatin structure, suggesting its possible role as 
transcription factor. Genetic variation in TNRC9 gene is a newly 
described risk factor for breast cancer and it has been implicated 
in breast cancer metastasis (Li et al., 2009). Previous studies on the 
association between TNRC9 polymorphisms and breast cancer risk 
provide inconclusive results (Chen et al., 2011). 
In view of the previous observations, the aim of the present study is to 
evaluate the association of TNRC9 rs12443621 polymorphism with 
breast cancer risk and with the clinicopathological features of breast 
cancer in Egyptians.   
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MATERIALS AND METHODS 

Subjects: 
This study was carried out at the Medical Biochemistry and 

Surgical Oncology departments, Faculty of Medicine, Menoufia 
University. 180 female subjects were enrolled in the study, they were 
classified into two groups: group I included 100 preoperative breast 
cancer patients, who were clinically diagnosed with breast cancer and 
confirmed by mammography and histopathological examination of 
surgical biopsies. All patients had unilateral primary breast cancer, 
with no family history of the disease. No patients received 
antihormonal treatment, chemotherapy or radiotherapy prior to 
participation in the study. Group II included 80 age-matched normal 
healthy females served as a control group, with no evidence of any 
personal or family history of cancer or other chronic illness; they had 
no palpable breast masses and received no contraceptives. The study 
was approved by ethical committee of Faculty of Medicine, Menoufia 
University. A written informed consent was obtained from all subjects 
included in the study. 
All subjects were submitted to the following: full history taking 
(including family history of breast cancer), general and local clinical 
examination, radiological investigations (ultrasound and 
mammography). Analysis of the genetic polymorphisms of the TNRC 
9 (rs12443621) was performed using real time PCR technique. 
Methods: 
Specimen collection: 5 ml of venous blood was withdrawn 
preoperatively, after 10 hours overnight fasting, and was transferred 
into EDTA (ethylene diamine tetra acetic acid) containing tube and 
genomic DNA was extracted from the peripheral whole blood with the 
Qiagen extraction kit (Hilden, Germany). DNA eluted in buffer AE 
was stored at -20 Cº for further PCR procedure. 
TaqMan real time PCR genotyping assay:  
Genotyping of the rs12443621 polymorphism of the TNRC9 gene was 
carried out by real time PCR (RT-PCR) by allele discrimination using 
TaqMan SNP Genotyping on Applied Biosystems 7500 Real-Time 
PCR System, with TaqMan SNP Genotyping assay kit supplied by 
(Applied Biosystem, USA, 2012). During TaqMan SNP Genotyping 
Assay experiment, DNA polymerase from the TaqMan Universal PCR 
master mixture amplifies target DNA using sequence-specific primers 
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supplied with the kit. TaqMan Two fluorogenic minor groove binder 
probes provide a fluorescence signal for allelic discrimination using 
the dyes 6-carboxyfluorescein (FAM; excitation, 494 nm) and VIC 
(excitation, 538 nm) which are easily differentiated in RT-PCR 
system.  

The reaction mixture (25 µl total volume per single well 
reaction) containing 12.5 µl of TaqMan 2X universal master mix 

(Applied Biosystems, USA, 2012), 1.25 µl of 20✕ SNP Genotyping 

Assay [which contains Forward and reverse sequences of primers and 
TaqMan Probe (VIC/FAM) dye mix], 
[CGTTTTATATGCATTAGGCCTGGCA [A/G] TGAACTTGAGG 
AGGTATTACTATC], 6.25 µl of RNase- and DNase-free water and 5 
µl of DNA template. DNase-free water used as negative control was 
included in each assay run. The cycling conditions include a 10 min of 
pre-denaturation at 95°C (AmpliTaq Gold DNA polymerase 
activation), followed by 45 cycles with a fast denaturation at 95°C for 
15 seconds, annealing of the TaqMan probes to its complementary 
sequence and extension of the primers by AmpliTaq Gold DNA 
polymerase for 1 min at 60 °C. The 96-well PCR plates were read on 
an Applied Biosystems 7500 Real-Time PCR System with endpoint 
analysis mode of the SDS v1.3.1, which uses the fluorescence 
measurements made during the plate read to plot fluorescence (Rn) 
values based on the signals from each well. Three genotypes for the 
studied polymorphism were detected; normal homozygous, mutant 
homozygous and mutant heterozygous. Allelic discrimination was 
performed by inspecting the fluorescence from the probe.  
Statistical analysis:  
     Statistical analysis was performed using the SPSS 20 software 
package. Chi-square test is used to study association between two 
qualitative variables. Fisher exact test was employed when sample 
sizes are small. The difference between 2 groups was performed by 
student’s t-test for parametric variables. Odds ratio, describe the 
probability that people who are exposed to a certain factor will have a 
disease compared to people who are not exposed to this factor.  A P-
value of < 0.05 was considered statistically significant.  

 

RESULTS 
     The results of the present study showed that breast cancer patients 
have significantly decreased age at menarche compared with control 
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(14.2±0.3 vs. 15.5±0.4, respectively). Breast-feeding and parity are 
associated with reduced breast cancer risk (P<0.05), however, no 
significant difference was found between control and breast cancer 
groups regarding age at diagnosis (49.5±2.3 vs. 50.1±2.5, 
respectively), age at menopause (48.9±3.2 vs. 49.7±2.5, respectively), 
family history of breast cancer or menopausal status (P>0.05). The 
most common tumor histology type in patients was ductal carcinoma 
accounting for 77%, compared with 23% lobular carcinoma. Only 
nine patients (9%) presented at histological grade 1, and grade 2 and 3 
accounted for 71% and 20% of patients, respectively. The majority of 
patients (82%) have tumor size T1-T2. 28% and 34% of breast cancer 
patients show LN invasion and have distant metastasis, respectively. 
The breast cancer patients consisted of (42%) ER-negative tumors and 
(58%) ER-positive tumors; 40% of patients had PR-negative tumors 
and 60% had PR-positive tumors; and 66% of patients had HER2-
negative tumors and 34% had HER2-positive tumors (table 1). There 
was a significant difference in the genotype and allele frequency 
distribution of TNRC9 rs12443621 SNP in breast cancer patients and 
control subjects. The frequency of TNRC9 rs12443621 genotypes AA, 
AG and GG in patient group was 21%, 19% and 60% in comparison 
with 42.5%, 13.75% and 43.75% in control group, respectively. A 
significant association was found between TNRC 9 rs12443621 and 
breast cancer risk, specifically, the GG genotype (OR= 2.8, 95% CI= 
1.40-5.51), combined AG and GG genotypes (OR= 2.8, 95% CI=1.45-
5.35) and G allele (OR=2.2, 95% CI=1.44-3.42) (table 2). The 
polymorphism was significantly associated with both ER (P=0.013) 
and PR expression (P=0.025) as manifested by a higher distribution of 
combined AG and GG genotypes in ER negative than in ER positive 
patients (91.4% versus 61.9%) and in PR negative than in PR positive 
patients (86.7% versus 67.5%). On the other hand, the AA genotype 
was notably associated with positive ER and PR status whereby AA 
carriers represented 38.1% of ER positive patients and 32.5% of PR 
positive patients versus 8.6% of ER negative patients and 13.3% of 
PR negative patients. The combined AG and GG genotypes were 
significantly associated with the presence of ER-negative tumor and 
PR-negative tumor (OR= 3.6, 95% CI=1.32-10.08, p=0.013 and OR= 
3.1, 95% CI=1.16-8.47, p=0.025, respectively), however, there was no 
significant association with the presence of metastasis and Her2/neu 
status (P=0.89 and 0.49, respectively) (table 3). 
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Table 1: Demographic and clinical characteristics of the studied 
groups 
 

Characteristics 
Control group  

(n= 80) 
Breast cancer 
group (n=100) 

Age at diagnosis (years): mean±SD  
Age at menarche (years): mean±SD 
Age at menopause (years): mean±SD 
Family history of breast cancer: n (%) 
No 
Yes 
Menopausal status: n (%) 
Premenopausal 
Postmenopausal 
Parity: n (%) 
0 
1-2 
≥ 3 
Breast feeding: n (%) 
No 
Yes 
Histological type: n (%) 
Ductal carcinoma 
Lobular carcinoma 
Histological grade: n (%) 
1 
2 
3 
Tumour size: n (%) 
T1-T2 
T3-T4 
LN invasion: n (%) 
Negative 
Positive 
Metastasis: n (%) 
Negative  
Positive 
Estrogen receptor status: n (%) 
Negative  
Positive 
Progesterone receptor status: n (%) 
Negative  
Positive 
Her2/neu: n (%) 
Negative  
Positive 

49.5±2.3 
15.5±0.4 
48.9±3.2 

 
78 (97.5) 
2 (2.5)  

 
39 (48.75) 
41 (51.25) 

 
3 (3.75) 

22 (27.50) 
55 (68.75) 

 
5 (6.25) 

  75 (93.75) 
 
- 
 
 
- 
 
 
 
- 

 
 
- 
 
 
- 
 
 
- 
 
 
- 
 
 
- 
 

50.1±2.5# 
14.2±0.3*# 
49.7±2.5# 

 
96 (96)¶ 

3 (3) 
 

48 (48)$ 
52 (52) 

 
9 (9)* ¶ 
42 (42) 
49 (49) 

 
17 (17)*$ 
83 (83) 

 
77 (77) 
23 (23) 

 
9 (9) 

71 (71) 
20 (20) 

 
82 (82) 
18 (18) 

 
72 (72) 
28 (28) 

 
66 (66) 
34 (34) 

 
42 (42) 
58 (58) 

 
40 (40) 
60 (60) 

 
66 (66) 
34 (34) 

 

#t test, $Chi square test, ¶fisher exact test, *P < 0.05, Her2/neu: human 
epidermal receptor 2 
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Table 2: Genotype distribution and allele frequency of TNRC9 
rs12443621 polymorphism among the studied groups 
 

TNRC9 
rs12443621 

 

Control group 
(n=80) 

Breast cancer 
group 

(n= 100) 
*P 

OR 
(95% CI) 

No % No % 

Genotypes: 
AA 
AG 
GG 
AG+GG 

 
34 
11 
35 
46 

 
42.5 

13.75 
43.75 
57. 5 

 
21 
19 
60 
79 

 
21 
19 
60 
79 

0.008 

 
1.0 

2.7 (1.11-7.02) 
2.8 (1.40-5.51) 
2.8 (1.45-5.35) 

 
(n=160 ) (n=200 ) 

  
No % No % 

Alleles: 
A 
G 

 
79 
81 

 
49.4 
50.6 

 
61 

139 

 
30.5 
69.5 

0.0003 
 

1.0 
2.2 (1.44-3.42) 

*Chi square test, OR: odd's ratio 
 

Table 3: Association between polymorphism and clinical characteristics 
of breast cancer patients 

Characteristics 

Genotypes among patients 
(n=100) 

*P 
OR 

(95% CI) AA (n=21) AG+GG (n=79) 

No % No % 

Age at diagnosis (years): 
< 50 (n=31) 
≥ 50 (n=69) 

 
4 

17 

 
12.9 
24.6 

 
27 
52 

 
87.1 
75.4 

 
0.19 

 
1.0 

0.45 (0.14-1.48) 

Menopausal status: 
Premenopausal (n=48) 
Postmenopausal (n=52) 

 
7 

14 

 
14.6 
26.9 

 
41 
38 

 
85.4 
73.1 

 
0.14 

 
1.0 

0.46 (0.17-1.27) 

Tumour size: 
T1-T2 (n=82) 
T3-T4 (n=18) 

 
17 
4 

 
20.7 
22.2 

 
65 
14 

 
79.3 
77.8 

 
0.89 

 
1.0 

0.92 (0.27-3.14) 

LN invasion: 
Negative (n=72) 
Positive (n=28) 

 
15 
6 

 
20.8 
21.4 

 
57 
22 

 
79.2 
78.6 

 
0.95 

 
1.0 

0.96 (0.33-2.80) 

Metastasis: 
Negative (n=66) 
Positive (n=34) 

 
15 
6 

 
22.7 
17.6 

 
51 
28 

 
77.3 
82.4 

 
0.89 

 
1.0 

1.37 (0.48-3.93) 

ER status: 
Negative (n=42) 
Positive (n=58) 

 
5 

16 

 
8.6 
38.1 

 
53 
26 

 
91.4 
61.9 

 
0.013 

 
1.0 

3.6 (1.32-10.08) 

PR status: 
Negative (n=40) 
Positive (n=60) 

 
8 

13 

 
13.3 
32.5 

 
52 
27 

 
86.7 
67.5 

 
0.025 

 
1.0 

3.1 (1.16-8.47) 

Her2/neu: 
Negative (n=66) 
Positive (n=34) 

 
15 
6 

 
22.7 
17.6 

 
51 
28 

 
77.3 
82.4 

 
0.49 

 
1.0 

1.45 (0.51-4.15) 

*Chi square test, OR: odd's ratio, ER: Estrogen receptor, PR: Progesterone receptor. 
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DISCUSSION 
 

     Genetic studies have provided insight into various diseases, 
including cancers. Understanding the associations between different 
genes and cancers can improve prevention, treatment, and prognosis 
estimation. Genome-wide association studies (GWAS) have revealed 
many genetic markers of different cancers (Wang et al., 2016).  
In familial linkage studies, several gene mutations confer increased 
susceptibility to breast cancer (Walsh and King, 2007), including 
breast cancer 1 gene (BRCA1), BRCA2; however, these causative 
mutations explain only approximately 25% of the familial risk and 
almost 5% of breast cancer incidence (Pharoah et al., 2004). 
Therefore, other genes/loci might have significant associations with 
breast cancer risk and might contribute to the remaining 75% of the 
risk. Previous studies of specific candidate single nucleotide 
polymorphisms (SNPs) have revealed a number of novel genetic 
susceptibility variants and loci, including  FGFR2,  
TOX3/LOC643714,  LSP1,  MAP3K1, chromosome 8q24, and  
CASP8, which were independently associated with an increased risk 
of breast cancer (Reeves et al., 2010). 
The rs12443621 SNP of the TNRC9 gene (also named TOX3) is 
located at chromosome 16q12. The function of TNRC9 is still unclear, 
but a previous study conducted by Shan et al., (2012) has reported that 
TNRC9 down-regulates BRCA1 expression through altering the 
methylation status of its promoter and promotes breast cancer 
aggressiveness.   
Other risk factors for breast cancer may include population differences 
that vary by ethnicity, family history, menopausal status and each of 
estrogen receptor (ER), progesterone receptor (PR), or human 
epidermal growth factor receptor 2 (HER2) tumor statuses.  
In this breast cancer case-control study among Egyptian women, the 
genotype distribution and allele frequency of TNRC9 gene 
polymorphism rs12443621 was compared between breast cancer 
patients and normal female subjects. Also, the association between the 
studied SNP and clinicopathological features of breast cancer was 
investigated.  
The present study revealed that early age at menarche is associated 
with increased breast cancer risk, whereas breast-feeding and parity 
are associated with reduced breast cancer risk. Multiple studies have 
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examined the relationship between various reproductive factors and 
breast cancer risk, but the results are somewhat inconsistent. The 
inconsistency in research findings on the association between 
reproductive factors and breast cancer risk may be attributed to the 
fact that breast cancer is a complicated disease affected by many 
factors including genetic, environmental, and economic conditions as 
well as lifestyle (Nagata et al., 1995; Stuver et al., 1997 and do Carmo 
et al., 2012). 
In the current study, a significant difference in the distribution of the 
TNRC9 rs12443621 genotypes and alleles was observed between 
breast cancer patient and controls (P=0.008 and 0.027, respectively). 
A significant association was found between TNRC9 rs12443621 and 
breast cancer risk, specifically, the GG genotype (OR= 2.8, 95% CI= 
1.40-5.51), combined AG and GG genotypes (OR= 2.8, 95% CI=1.45-
5.35) and G allele (OR=1.9, 95% CI=1.23-2.95). These data implicate 
TNRC9 rs12443621 as a possible contributor to breast tumorigenesis, 
and suggest a role for the G allele in the increased expression of 
TNRC9 and higher susceptibility to breast cancer.  
The association between TNRC9 polymorphisms and breast cancer 
risk remains controversial. These results are in agreement with a 
previous Swedish study conducted by Butt et al., (2012), In contrast to 
our results, a previous study among Tunisian women (Shan et al., 
2012) and a meta-analysis in 2011 found that TNRC9 rs12443621 
polymorphism was not significantly correlated with breast cancer risk 
(Chen et al., 2011). The reason for the controversial findings 
regarding the association between TRNC9 rs12443621 and breast 
cancer risk is difficult to be explained but could be related to the 
different patient populations, numbers of samples and/or ethnic 
variations or may be due to multifaceted characteristics of breast 
cancer. 
In this study, the distributions of the TNRC9 rs12443621 genotypes 
were compared in relation to the different clinicopathological 
variables associated with breast cancer. The polymorphic form AG 
and GG of TNRC9 rs12443621 polymorphism was significantly 
associated with both ER (P=0.013) and PR expression (P=0.025), on 
the other hand, the AA genotype was notably associated with negative 
ER and PR status. The current study also revealed that the combined 
AG and GG genotypes were associated with the presence of 
metastasis and Her2/neu status (OR= 1.37 and 1.45, respectively), but 
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it doesn't reach a statistical significance. Such findings highlight the 
potential prognostic values of TNRC9 rs12443621 gene 
polymorphism in breast cancer. These results are in agreement with 
that of Shan et al., (2013) who revealed that TNRC9 gene is amplified 
and overexpressed in breast cancer, particularly in advanced stages, 
showing a significant association between TNRC9 gene amplification 
and reduction in disease-free and metastasis-free survival rates, 
suggesting that TNRC9 could be involved in the onset of aggressive 
forms of breast cancer. 
A previous study in the Tunisian population highlighted clinical and 
biological differences in breast cancer in Arab women compared to 
Europeans (more aggressive forms of breast cancer in Arab 
populations). In addition, Arab populations greatly differ from 
European and Asian populations by lifestyle, reproductive behavior, 
and environmental exposure. Thus, new GWAS in women of Arab 
ancestry may promise to reveal new causal variants and are needed to 
fully uncover the genetic basis for breast cancer susceptibility in Arab 
population (Chalabi et al., 2008). 
Conclusion: 
From this study, it could be concluded that a significant association 
was found between the GG genotype of TNRC9 rs12443621 and 
elevated breast cancer risk and signifies the G allele as being a 
potential risk factor for breast cancer, which may explain one of the 
complex biological mechanisms of breast cancer. Further larger 
population-based studies are needed to confirm the prognostic value 
of this polymorphism in Egyptian women. 
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ة بوخطر ا#صا ٩-دراسة الع�قة بين تعدد ا�شكال الجينية لجين ث�ثي النوكليوتيد المتكرر
  بسرطان الثدى 

  

  ٢وع�ء عبد العظيم السيسى ١سعفان العزيز عبد منال
  

   المنوفية جامعة -كلية الطب جراحة اKورام٢،  الطبية الحيوية الكيمياء١قسمى
  

  العربي الملخص
Vدي واحVرطان الثVداد يعد سVى اعVؤدي إلVالم ويVي العVارا فVرطانات انتشVواع السVر أنVن أكثVدا م

متزايدة  من الوفيات سنويا. وھو نVوع مVن انVواع اpضVطرابات الغيVر متجانسVة ذات اKسVاس 
دراسVة احتماليVة وجVود عxقVة بVين تعVدد اpشVكال  الغ>رض م>ن البح>ث:الجيني الغير واضح. 

وخطVVر اpصVVابة بسVVرطان الثVVدى فVVى السVVيدات  ٩المتكVVرر الجينيVVة لجVVين ثxثVVي النوكليوتيVVد 
سVيدة ثVم تقسVيھم إلVي  ١٨٠أجريVت ھVذه الدراسVة علVي  المرضى وط>رق البح>ث:المصريات. 

مجموعتين : المجموعة اKولى تشمل مائة مريضة مصابة بسرطان الثدى والمجموعة الثانيVة 
التعVدد الشVكلى لجVين ثxثVي  تشمل ثمانين سيدة من اKصحاء كمجموعة ضابطة. وقد تم تحديد

أظھVVرت نتVVائج ھVVذه  النت>>ائج:عVVن طريVVق تفاعVVل البلمVVرة المتسلسVVل.  ٩النوكليوتيVVد المتكVVرر 
الدراسVVة أن سVVن الحVVيض فVVى مرضVVى سVVرطان الثVVدي قVVد انخفVVض بشVVكل ملحVVوظ مقارنVVة 
بالمجموعة الضابطة فVى حVين أن الرضVاعة الطبيعيVة وعVدد مVرات اpنجVاب تقلVل مVن خطVر 

 GوG سرطان الثدي.  وقد وجد أن مرضى سVرطان الثVدى يحملVون الVنمط الجينVى اpصابة ب
  AG+Gبين اKنمVاط الجينيVة   أليل بنسبة أعلى من المجموعة الضابطة. وكذلك وجد ارتباط

، كمVا  AA وخطر ا�صابة بسرطان الثدي أكبVر مVن المرضVى الVذين يحملVون الVنمط الجينVي
رطان الثVدي. وقVد ارتVبط تعVدد اKشVكال الجينيVة بشVكل مع مخاطر ا�صVابة بسG V ارتبط أليل

ملحVVوظ مVVع حالVVة مسVVتقبxت اpسVVتروجين و مسVVتقبxت البروجيسVVتيرون وكVVذلك مVVع وجVVود 
يمكVVن  ا#س>>تنتاج:انبثاثVVات بعيVVدة للVVورم ولكنھVVا لVVم تصVVل الVVى فVVروق ذات دpلVVة احصVVائية. 

وارتفاع خطر ا�صابة  GG ينياpستنتاج بأن ھناك عxقة ذات دpلة احصائية بين النمط الج
أليVل يعتبVر عامVل خطVر محتمVل ل�صVابة بسVرطان الثVدي. وpبVد مVن  G بسرطان الثدي وأن

  . اجراء دراسات على عدد أكبر من المرضى لتأكيد ھذه النتائج


