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                    Abstract
Accumulating evidence has indicated that long non-coding RNA PVT1 is upregulated in various human cancers. However, it remains unclear whether PVT1 is involved in the development and progression of non-small cell lung cancer (NSCLC). The present study was designed to investigate the expression, biological role, and clinical significance of PVT1 in NSCLC. Our results indicated that PVT1 expression was significantly increased in NSCLC tissues and cell lines, and its upregulation was associated with advanced T-stage and tumor–node–metastasis (TNM) stage and regional lymph node metastasis. PVT1 expression levels were robust in differentiating NSCLC tissues from controls. Kaplan–Meier curve and Cox regression analysis showed that high expression of PVT1 was associated with poor overall survival and disease-free survival in NSCLC patients. The results of 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) and colony formation assays indicated that knockdown of PVT1 remarkably inhibited NSCLC cell proliferation, whereas overexpression of PVT1 significantly promoted cellular proliferation. In addition, PVT1 knockdown increased the number of cells in the G0/G1 phase and reduced the number of cells in the S phase, while overexpression of PVT1 could promote cell cycle progression. Furthermore, our findings also revealed that the messenger RNA (mRNA) and protein expression of P15 and P21 was significantly upregulated in NSCLC cells transfected with PVT1 small interfering RNA (siRNA) and downregulated in cells transfected with pcDNA3.1-PVT1. In conclusion, our study demonstrated that PVT1 might serve as a promising biomarker for diagnosis and prognosis of NSCLC, and it could promote the proliferation of NSCLC cells by downregulating p15 and p21 expression.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Long non-coding RNA LSAMP-1 is down-regulated in non-small cell lung cancer and predicts a poor prognosis
                                        
                                    

                                    
                                        Article
                                         Open access
                                         06 May 2022
                                    

                                

                                Wei Gong, Yinyan Li, … Fuman Qiu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Roles of MYC-targeting long non-coding RNA MINCR in cell cycle regulation and apoptosis in non-small cell lung Cancer
                                        
                                    

                                    
                                        Article
                                         Open access
                                         03 September 2019
                                    

                                

                                Shengjie Chen, Tianyi Gu, … Hanqing Liu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Long non-coding RNA CARLo-5 is a negative prognostic factor and exhibits tumor pro-oncogenic activity in non-small cell lung cancer
                                        
                                    

                                    
                                        Article
                                        
                                         17 August 2014
                                    

                                

                                Jie Luo, Liang Tang, … Di Zheng

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Bunn Jr PA. Early-stage non-small-cell lung cancer: current perspectives in combined-modality therapy. Clin Lung Cancer. 2004;6:85–98.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Siegel R, Ma J, Zou Z, Jemal A. Cancer statistics, 2014. CA Cancer J Clin. 2014;64:9–29.
Article 
    PubMed 
    
                    Google Scholar 
                

	Mercer TR, Dinger ME, Mattick JS. Long non-coding RNAs: insights into functions. Nat Rev Genet. 2009;10:155–9.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Esteller M. Non-coding RNAs in human disease. Nat Rev Genet. 2011;12:861–74.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Gibb EA, Brown CJ, Lam WL. The functional role of long non-coding RNA in human carcinomas. Mol Cancer. 2011;10:38.
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Tu ZQ, Li RJ, Mei JZ, Li XH. Down-regulation of long non-coding RNA GAS5 is associated with the prognosis of hepatocellular carcinoma. Int J Clin Exp Pathol. 2014;7:4303–9.
PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Yan TH, Lu SW, Huang YQ, Que GB, Chen JH, Chen YP, et al. Upregulation of the long noncoding RNA HOTAIR predicts recurrence in stage Ta/T1 bladder cancer. Tumour Biol. 2014;35:10249–57.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Ren S, Liu Y, Xu W, Sun Y, Lu J, Wang F, et al. Long noncoding RNA MALAT-1 is a new potential therapeutic target for castration resistant prostate cancer. J Urol. 2013;190:2278–87.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Colombo T, Farina L, Macino G, Paci P. PVT1: a rising star among oncogenic long noncoding RNAs. Biomed Res Int. 2015;2015:304208.
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Wang F, Yuan JH, Wang SB, Yang F, Yuan SX, Ye C, et al. Oncofetal long noncoding RNA PVT1 promotes proliferation and stem cell-like property of hepatocellular carcinoma cells by stabilizing NOP2. Hepatology. 2014;60:1278–90.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Takahashi Y, Sawada G, Kurashige J, Uchi R, Matsumura T, Ueo H, et al. Amplification of PVT1is involved in poor prognosis via apoptosis inhibition in colorectal cancers. Br J Cancer. 2013;110:164–71.
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Guan Y, Kuo WL, Stilwell JL, Takano H, Lapuk AV, Fridlyand J, et al. Amplification of PVT1 contributes to the pathophysiology of ovarian and breast cancer. Clin Cancer Res. 2007;13:5745–55.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Lim S, Kaldis P. Cdks, cyclins and CKIs: roles beyond cell cycle regulation. Development. 2013;140:3079–93.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Sherr CJ, Roberts JM. Inhibitors of mammalian G1 cyclin-dependent kinases. Genes Dev. 1995;9:1149–63.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Respiration, Jiangyin Hospital of Traditional Chinese Medicine Affiliated to Nanjing University of Chinese Medicine, Jiangyin, China
Di Cui, Qing-Qing Xia, Yu-Feng Zhang & Wei-Long Jiang

	Department of Cardiothoracic Surgery, Huzhou Central Hospital, No. 198 Hongqi Road, Huzhou, 313003, China
Cai-Hua Yu

	Department of Oncology, The First Affiliated Hospital of Nanjing Medical University, Nanjing, China
Min Liu


Authors	Di CuiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Cai-Hua YuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Min LiuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Qing-Qing XiaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yu-Feng ZhangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Wei-Long JiangView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Cai-Hua Yu.


Ethics declarations

              
              
                Conflicts of interest

                None

              
            

Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Cui, D., Yu, CH., Liu, M. et al. Long non-coding RNA PVT1 as a novel biomarker for diagnosis and prognosis of non-small cell lung cancer.
                    Tumor Biol. 37, 4127–4134 (2016). https://doi.org/10.1007/s13277-015-4261-x
Download citation
	Received: 10 August 2015

	Accepted: 15 October 2015

	Published: 21 October 2015

	Issue Date: March 2016

	DOI: https://doi.org/10.1007/s13277-015-4261-x


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	PVT1
	Non-small cell lung cancer
	Biomarker
	Proliferation








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.231.207.239
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    