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Introduction  

Metastasis is the most common cause of death 

following cancer [1] and identification of 

mechanisms controlling this process is critical for 

cancer therapy. It has been declared that 

chemokine receptors have important roles in the 

process of cancer metastasis [2, 3]. CXCR4 is one 

of chemokine receptors that its critical role in cell 

migration and cancer metastasis has been revealed 

[4-6]. Moreover, it has been determined that 

metastasis is intimately associated with the  

 

 

program described EMT. During the passage through 

EMT, epithelial cancer cells lose their epithelial 

characteristics rather acquiring the behaviors of 

mesenchymal cells including migratory 

characteristics [7]. Considering the intimate 

correlation of EMT with tumor metastasis and also 

the important role of CXCR4 in cancer metastasis, we 

studied the correlation between expression of 

CXCR4 and EMT-TF of ZEB1 (Zinc finger E-box 

binding homeobox 1). Hopefully, the results will help 
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us to find out the role of ZEB1 in controlling the 

expression of CXCR4 and also the mechanisms 

involved in metastasis. 

Materials and methods 

Cell culture 

The SUM159 cell line was cultured in DMEM, 

supplemented with 10% FBS and 0.01% 

penicillin/streptomycine. 

ZEB1 knockout in MDA-MB-231 cell line 

The EMT transcription factor of ZEB1 was 

knocked out by using CRISPR/Cas9 technique in 

SUM159 cell line. This knockout cell line was 

provided by Yun Zhang from Weinberg Lab. 

RNA preparation and qRT-PCR analysis 

 RNA preparation and cDNA synthesis were 

performed using RNeasy Mini Kit (QIAGEN) and 

high-capacity cDNA Reverse Transcription kit 

(Applied Biosystems), respectively, both based on 

the manufacturer’s protocol. The qRT-PCR 

reactions were performed using SYBR Green Mix 

I (Roche Diagnostics) on the LightCycler 480 

System (Roche Diagnostics). The thermal cycling 

parameters were as follows: 95°C for 5 min, 35 

cycles of 95°C for 10 sec, 60°C for 7 sec, and 72°C 

for 25 sec. Designed primers are described in Table 

1. 

Table 1: Description of the designed primers. 

Statistical analysis 

Data are given as mean ± SEM. Student’s t test 

(unpaired) was used to compare two groups (p< 

0.05 being considered significant). 

Results 

The interrelationship between expression of ZEB1 

and CXCR4  

QRT-PCR analysis revealed that in SUM159, 

expression of chemokine receptor of CXCR4 

decreased significantly after ZEB1 knockout (Figure 

1). 
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Figure 1: CXCR4 expression in SUM159 after ZEB1 

knockout. Expression of CXCR4 decreased after ZEB1 

knockout. *P<0.05 was considered significant as 

compared to control. 

Discussion 

CXCR4 is one of members of the superfamily of G 

protein-coupled receptors, and is involved in the 

process of cell migration and tumor metastasis [4, 5]. 

Moreover, it was confirmed that metastasis has an 

intimate correlation with EMT [7]. Different 

transcription factors like Snail, Slug, Twist and ZEB1 

have been identified to control EMT. Among them, 

ZEB1 has been identified as critical one in the process 

of EMT. Additionally it was revealed that ZEB1 

induces EMT and maintains the mesenchymal 

characteristics [8]. ZEB1 knockdown induced MDA-

MB-231 to express epithelial markers [9]. ZEB1 

knockdown also reduced the invasive ability of 

colorectal cancer cells [10]. Considering the intimate 

correlation of metastasis and CXCR4 expression and 

Primer sequences Gene 

F: 5'-CTCCAAGCTGTCACACTCCA-3' 

R: 5'-TCGATGCTGATCCCAATGTA-3' 

CXCR4 

F: 5'-CTCATTTGGAATTTTGCCGAT-3' 

R: 5'-CCGAGTGAAGATCCCCTTTTTA-3' 

GUSB 
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also association of metastasis and EMT, we 

studied the relationship between expression of 

CXCR4 and ZEB1. The result of our study 

revealed that knockout of ZEB1 decreased 

expression of CXCR4. It can be assumed that 

ZEB1 might be a transcription factor for CXCR4. 

Increased metastasis following EMT, might be the 

effect of ZEB1 as a transcription factor on 

expression of CXCR4. Bioinformatic analysis has 

been predicted ZEB1 as a transcription factor for 

CXCR4. This should be confirmed by chip assay. 
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