





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Alternative Polyadenylation Modifies Target Sites of MicroRNAs with Clinical Potential for Breast Cancer Progression
  
      Soyeon Kim, Yulong Bai, Brenda Diergaarde, George C. Tseng, Hyun Jung Park

  
      doi: https://doi.org/10.1101/601518 

  
  
  

Soyeon Kim 
1Department of Pediatrics, University of Pittsburgh Medical Center, Pittsburgh, Pennsylvania, USA
2Division of Pulmonary Medicine, Children’s Hospital of Pittsburgh of UPMC, Pittsburgh, Pennsylvania, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Yulong Bai 
3Department of Human Genetics, Graduate School of Public Health, University of Pittsburgh, Pittsburgh, Pennsylvania, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Brenda Diergaarde 
3Department of Human Genetics, Graduate School of Public Health, University of Pittsburgh, Pittsburgh, Pennsylvania, USA
4Hillman Cancer Center, University of Pittsburgh Medical Center, Pittsburgh, Pennsylvania, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


George C. Tseng 
5Department of Biostatistics, Graduate School of Public Health, University of Pittsburgh, Pittsburgh, PA, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Hyun Jung Park 
3Department of Human Genetics, Graduate School of Public Health, University of Pittsburgh, Pittsburgh, Pennsylvania, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
hyp15@pitt.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Background Alternative polyadenylation (APA) is a post-transcriptional mechanism that contributes to transcriptomic diversity. APA causes shortening or lengthening of the 3ʹ-untranslated region (3ʹ-UTR) associated with prognosis and drug sensitivity in cancer. We recently identified a trans mechanism of 3ʹ-UTR shortening that disrupts microRNA (miRNA) target sites for tumorigenesis. However, due to confounding interactions between APA events and miRNA target site modifications, it is challenging to identify which miRNAs contribute to tumorigenesis through APA events.

Methods To identify miRNAs affected by APA events, we developed Probabilistic Inference of MicroRNA Target Site Modification through APA (PRIMATA-APA), a mathematical model that globally estimates significance of the APA-mediated target site modification for each miRNA.

Results PRIMATA-APA identified that global APA events in TCGA breast tumor samples significantly modify target sites of particular miRNAs (tamoMiRNAs). TamoMiRNAs are enriched for miRNA biomarkers known for breast cancer etiology and treatments and their target genes are enriched in cancer-associated pathways such as “growth factor” and “signaling” pathways. As tamoMiRNAs are evolutionary more conserved and bind more genes than other miRNAs, APA events should effectively regulate the cancer-associated pathways. Moreover, the significant correlation between 3ʹ-UTR usage and gene expression through miRNAs that are associated with the 3ʹ-UTR usage suggests that APA events heavily contribute to miRNA-derived interpatient tumor heterogeneity.

Conclusions Due to the high impact of APA trans effect on miRNA target site modification in cancer, we integrated miRNA target site modification and miRNA expression level profile, resulting in a systematic understanding of miRNA function for breast cancer.
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