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Abstract- Objective  To explore the expressions and clinical significances of the chemokine receptor 7 (CXCR7) , metadherin 
(MTDH), and ribonucleotide reductase M1(RRM1) in basal-like breast carcinoma(BLBC). Methods  The tissues of breast 
cancer excised in the operations were collected and divided into three groups: BLBC (n=46), nonBLBC (n=46), and 
para-carcinoma tissues (n=46). The expressions of  the CXCR7, MTDH, and RRM1 in  BLBC , nonBLBC, and 
para-carcinoma tissues were detected by using immunohistochemistry . The relationships of the CXCR7, MTDH, and RRM1 
expressions in the BLBC tissues and clinicpatho-logical features were analyzed.  Results   The expressions ratio of the CXCR7, 
MTDH, and RRM1 in BLBC tissues were 71.7%, 58.7%, and 41.3%, respectively. In the non BLBC tissues they were 65.2%, 
50%, and 47.8%, respectively. The expressions of CXCR7 and MTDH in cancerous tissues had no difference(P>0.05). The 
expressions ratio of CXCR7, MTDH, and RRM1 in the para-carcinoma tissues were 15.2%, 10.9%, and 19.6%, respectively. 
There was significant difference between normal and cancerous tissues (P<0.01). In the BLBC, the expressions of CXCR7 and 
MTDH had positive correlations with lymph node metastasis and TNM stage, rather than age, menopause, and tumor size.  The 
expression of RRM1 had no relation with age, tumor size, lymph node metastasis, menopause, and TNM  stage. Conclusions   
The CXCR7, MTDH, and RRM1 highly expressed in BLBC tissues. They may play important roles in the occurrence and 
progress of BLBC and related closely with lymph node metastasis. To Detect the CXCR7 and MTDH  could be helpful in the 
diagnosis and prediction of the prognosis of BLBC. 
 
Index Terms- Basal-Like Breast Carcinoma (BLBC); Chemokine Receptor 7 (CXCR7); Metadherin (MTDH); 
Ribonucleotide Reductase M1(RRM1).  
 
I. INTRODUCTION 
 
The basal-like breast carcinoma (BLBC) is a cancer 
possessing basal cells immunophenotyping, 
representing about 10-20% of all breast cancer [1]. 
The BLBC has high degree malignance and 
invasiveness. Beacause of its special biological 
characteristic , poor prognosis, and inefficient targeted 
therapy the BLBC has aroused extensive attension. 
The Chemokine receptor 7 (CXCR7) is a receptor of 
chemotactic factor 12 and expresses in various tumor 
cells, activated endothelial cells, and fetal hepatocytes. 
The combi-nation of CXCR7 and chemotactic 12 
plays important role in the occurrence and progress of 
the tumor. The Metadherin (MTDH) could activate 
several signal pathways, regulate physiological and 
pathological processes of cells, mediate proliferation, 
invasiveness, metastasis, vasculogenesis, and 
chemo-therapy resistance of cancer cells. 
Overexpression of MTDH was observed in more than 
40% of primary breast cancers and was an independent 
factor for poor prognosis[2]. The Ribonucleotide 
reductase M1 (RRM1) gene is a regulatory subunit of 
ribonucleotide reductase and  a rate-limiting enzyme 
in the pathway of DNA synthesis. It is a cellular target  
for the antitumor agent, gemcitabineand, and has been 
suggested as a prognostic factor in patients treated 
with gemcitabine[3]. In the present study , we detected 
the expressions of the CXCR7, MTDH, and RRM1 in  
BLBC, nonBLBC, and para-carcinoma tissues and 
investigated their clinical pathological implications in 
the progress of BLBC.  

 
II. EXPERIMENTAL  DETAILS 
 
1. Samples Collection  
125 samples were collected in Southeast University 
affiliated Zhongda Hospital from January, 2013 to 
December, 2014 . They were all excised from the 
breast cancer tissues of women, aged 31-79, mean age 
52, all made a definite diagnosis firstly, operated 
normal modified radical mastectomy and not treated 
with new adjuvant chemotherapy, radiotherapy, and 
endocrine therapy before operations. The pathological 
diagnoses were all invasive breast carcinoma types 
after operations. We selected 46 tissues of the BLBC 
and normal para-carcinoma (>2cm to cancer border) , 
respectively, and 46 tissues of nonBLBC. All samples 
were fastened in 10% formal-dehyde solution, 
followed by paraffin embedding and cutting into 
slices. 
2. Reagents and instruments  
Mouse anti-human monoclonal CXCR7 antibody, 
second antibody goat anti-mouse/rabbit IgG polymer, 
Ultrasensitive S-P immuno-histochemical kit and 
DAB developer were all purchased from Maixin 
Biotechnology Company (Fuzhou, China.). Mouse 
anti-human monoclonal RRM1 antibody was 
purchased from Abcam Company (USA). Mouse 
anti-human monoclonal MTDH antibody was 
purchased from Zhongsan Jinqiao Biotechnology 
Company (Beijing, China). Paraffin slice machine, 
fishing slice machine, baking slice machine and 
optical microscope were all purchased from Leica 
Company (Germany). 
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3. Immunohistochemical staining 
The primary antibody was dropped on the tissue slices 
after the antigen retrieval and serum blocking. After a 
night in 4℃ condition the second antibody labeled by 
the biotin and streptavidin-peroxidase were dropped 
on them followed by DAB staining, hematoxylin 
couterstaining, and sealing slices. The slices stained 
satisfactorily in the preliminary experiments were 
served as control. 
 
4. Results judgement 
The positive cell was defined as which cytoplasm 
and/or cytomembrane appear claybank dye. Two 
pathologists with rich experience observed slices 
independently and double blind method was adopted. 

The judgement criterion: (-) ≤10% cells with dye, (+) 
>10% cells with dye. 
 
5. Statistical  analysis 
The SPSS 17.0 was employed to analyze the data. χ2 
test was adopted in the comparation between the 
expressive rates of CXCR7, MTDH, and RRM1 in the 
tissues of BLBC, nonBLBC, and para-carcinoma. 
Nonparametric test was used to analyze the 
relationships of CXCR7, MTDH, and RRM1 
expressive rates in BLBC tissues and the clinical 
pathological features of BLBC. The test criterion was 
α=0.05.  P<0.05 implied the difference had statistical 
significance.

 
Table 1:  The expressive rates of the CXCR7 , MTDH, and RRM1 

 
 Notes: 1. Comparations of the CXCR7 expressions. △, BLBC to nonBLBC , P>0.05; ▲, BLBC to 
para-carcinoma, P<0.01; ◇, nonBLBC to para-carcinoma, P<0.01.  2. Comparations of the MTDH expressions. 
▽, BLBC to nonBLBC, P>0.05; ▼, BLBC to para-carcinoma, P<0.01; □, nonBLBC to para-carcinoma, P<0.01.  
3. Comparations of the RRM1 expressions. ○, BLBC to nonBLBC, P>0.05; ●, BLBC to para-carcinoma, P<0.01; 
☆, nonBLBC to para-carcinoma, P<0.01. 

 
Table 2:  Relationships of the expressions of CXCR7, MTDH, and RRM1 in BLBC and  clinicopathological 

features 
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III. RESULTS 
 
1. The expressions of the CXCR7 in BLBC, 
nonBLBC, and para-carcinoma. 
The expressive rates of the CXCR7 in BLBC, 
nonBLBC, and para-carcinoma tissues were 71.7%, 
65.2%, and 15.2%, respectively. The expressive rate 
of the CXCR7 in BLBC tissues was a little higher than 
that  in nonBLBC. The difference between them had 
no statistical significance (P>0.05). The expressive 
rate of the CXCR7 in BLBC tissues was apparently 
higher than that in para-carcinoma tissues. The 
difference between them had remarkable statistical 
significance (P<0.01) and so did the difference 
between that in the nonBLBC and para-carcinoma 
tissues (Table 1). The expressions of the CXCR7 in  
BLBC tissues had positive correlation with lymph 
node metastasis and TNM stage (P<0.05) and had 
nothing to do with the age, tumor size, and menopause 
(P>0.05) ( Table 2). 
 
2. The expressions of the MTDH in BLBC, nonBLBC, 
and para-carcinoma. 
 
The expressive rates of the MTDH in BLBC, 
nonBLBC, and para-carcinoma tissues were 58.7%, 
50%, and 10.9%, respectively. The expressive rate of 
the MTDH in BLBC tissues was a little higher than 
that in the nonBLBC. The difference between them 
had no statistical significance (P>0.05). The 
expressive rate of the MTDH in BLBC tissues was 
obviously higher than that in the para-carcinoma. The 
difference between them had notable statistical 
significance (P<0.01) and so did the difference 
between that in the nonBLBC and para-carcinoma 
tissues (Table 1). The expression of the MTDH in the 
BLBC tissues had positive correlation with lymph 
node metastasis and TNM stage (P<0.05) and had no 
relation with the age, tumor size, and menopause 
(P>0.05) (Table 2).  
 
3. The expressions of the RRM1 in BLBC, non BLBC, 
and para-carcinoma tissues. 
 
The expressive rates of the RRM1 in BLBC, non 
BLBC, and para-carcinoma tissues were 41.3%, 
47.8%, and 19.6%, respectively. The expressive rate 
of the RRM1 in BLBC tissues was a little lower than 
that in  nonBLBC. The difference between them had 
no statistical significance (P>0.05). The expressive 
rate of the RRM1 in BLBC tissues was higher than 
para-carcinoma tissues and their difference had 
statistical significance (P<0.05). The expressive rate 
of the RRM1 in nonBLBC tissues was evidently 
higher than that in the para-carcinoma tissues and their 
difference had notable statistical significance (P<0.01) 
(Table 1). The expressions of the RRM1 in the BLBC 
tissues had relation with the age, tumor size, lymph 
node metastasis, TNM stage, and menopause (P>0.05) 
(Table 2).  

IV. DISCUSSION 
 
The breast cancer is one of the most common 
carcinomas among women and has high mortality. 
Currently according to distinct gene expression 
signatures the breast cancer is divided into four types: 
estrogen receptor (+)/catheter pattern, normal 
breast-like, HER2(+), and BLBC. The BLBC usually 
occurs in the young women and has highly 
proliferative and invasive capacity that attributed 
mainly to its over-expression of EGFR followed by 
promoting cells proliferation and 
epithelial-mesenchymal transition (EMT) via 
activating of RAS/MAPK pathway[4]-[5]. The 
traditional endocrinotherapy and anti-HER2 therapy 
have proven to be insufficient in the treatment of the 
BLBC. Hence, the development of new therapies is of 
very importance.   
Chemotactic factors (CF) can attract the immune cells 
to the immune response positions and participate in the 
immunoregulation and immuno-pathological effects. 
The CXCR7 is a receptor of the chemotactic factor 12 
(CXCL12) and the CXCL12/CXCR7 axis was 
reported to regulate the metastatic potential of human 
rhabdomyosarcoma cells[6]. The CXCR7 is different 
from other chemokine receptors for its inability to 
activate the classical heterotrimeric Gi  proteins. It 
expresses in various human cancer, including the 
breast, lung, bladder, prostate, and  hepatocellular 
carcinomas and rarely expresses in benign tumors and 
normal tissues[7]-[9]. The tumor cells proliferation 
were remarkably restrained when the CXCR7 gene 
were knocked out in the colon, pancreatic, and bladder 
cancer[10]. In the cervical cancer the expression of 
CXCR7 was related to tumor size, lymph node 
metastasis, and EGFR[11]. Additionally, CXCR7 
expressions in tumor-associated blood vessels were 
also suggested to favor the vascularization and growth 
of malignancies[8]. As a potential therapeutic target 
the CXCR7 has emerged based on its overexpression 
in various tumor tissues. MTDH, also known as 
astrocyte elevated gene 1 (AEG1), is a little  studied 
gene located on human chromosome 8q22, a region 
that is frequently amplified in many cancers. It has 
been referred to as a two-headed-snake gene because it 
played roles in both metastasis and chemoresistance 
during tumor develop-ment[2].The MTDH was 
discovered to express in many endocrine  and tumor 
tissues[12]-[13]. As a protooncogene the MTDH 
involved in the occurrence and progression of various 
tumor by mediating the signal transduction of the 
PI3K/Akt, NF-κB, and Wnt/β-catenin pathways[14]. It 
was reported that MTDH overexpression suppressed 
serum starvation-induced apoptosis in normal 
astrocytes and fibroblasts but not in Ras-transformed 
cells[15]. The MTDH overexpression markedly 
enhances cell proliferation and 
anchorage-independent growth ability in non-small 
cell lung cancer[16]. RRM1 is a rate-limiting enzyme 
in the DNA synthesis pathway and a unique enzyme 
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which can transform RNA into DNA.The  RRM1 gene 
is located on human chromo-some 11p15.5 area which 
expression loss was considered to relate with the 
occurrence of many tumors. As regarded as a 
anti-oncogene, RRM1 plays an key role in the tumor 
cells growth, invasion, and metastasis. The  expression 
of RRM1 can block the cells proliferations in G2 stage 
and induce the cells apoptosis that is beneficial for 
DNA damage reparation. Lower RRM1 ex-pression 
was associated with a high response rate to platinum 
agents and gemcitabine in various carcinomas[3]. 
Several studies have discovered that lower RRM1 
level was associated with better prognosis in 
non-small cell lung cancer patients receiving 
cisplatin/gemcitabine therapy[17]-[18]. But in other 
report RRM1 was either not or conversely related to 
the survival of non-small cell lung cancer patients 
receiving gemcitabine-containing treatment[19]. In 
the present study we found that  CXCR7, MTDH, and 
RRM1 were all over-expressed in the BLBC tissues. 
The CXCR7 and MTDH expressions had positive 
correlations with lymph node metastasis and TNM 
stage in the BLBC. This implied that they play 
important roles in the occurrence and progress of 
BLBC. It may be helpful in the diagnosis and 
prediction of the prognosis of BLBC to detect the 
CXCR7 and MTDH expressions. 
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