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    Abstract
Systematically investigating the scores of genes mutated in cancer and discerning real drivers from inconsequential bystanders is a prerequisite for Precision Medicine, but remains challenging. Here, we developed a somatic CRISPR/Cas9 mutagenesis screen to study 215 recurrent ‘long-tail’ breast cancer genes, which revealed epigenetic regulation as major tumor suppressive mechanism. We report that core or accessory components of the COMPASS histone methylase complex including KMT2C, KDM6A, BAP1 and ASXL2 (“EpiDrivers”) cooperate with PIK3CAH1047R to transform mouse and human breast epithelial cells. Mechanistically, we find that Cre-mediated activation of PIK3CAH1047R elicited an aberrant alveolar lactation program in luminal cells, which was exacerbated upon loss of EpiDrivers. Remarkably, EpiDriver loss in basal cells also triggered an alveolar-like lineage conversion and accelerated formation of luminal-like tumors, suggesting a basal origin for luminal tumors. As EpiDrivers are mutated in 39% of human breast cancers, lineage infidelity and lactation mimicry may significantly contribute to early steps of breast cancer progression.
Statement of significance Infrequently mutated genes comprise most of the mutational burden in breast tumors but are poorly understood. In-vivo CRISPR screening identified functional tumor suppressors that converged on epigenetic regulation. Loss of epigenetic regulators accelerated tumorigenesis and revealed lineage infidelity and aberrant expression of lactation genes as potential early events in tumorigenesis.


Competing Interest Statement
The authors have declared no competing interest.
Footnotes
	The authors declare no potential conflicts of interest.






  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. All rights reserved. No reuse allowed without permission.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted October 24, 2021.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Loss of epigenetic regulation disrupts lineage integrity, reactivates multipotency and promotes breast cancer



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Loss of epigenetic regulation disrupts lineage integrity, reactivates multipotency and promotes breast cancer
    

  
      Ellen R. Langille, Khalid N. Al-Zahrani, Zhibo Ma, Ahmad Malik, Sampath K. Loganathan, Dan Trcka, Jeff Liu, Katelyn Kozma, Ricky Tsai, Katie Teng, Roderic Espin, Seda Barutcu, Thomas Nguyen, Rod Bremner, Hartland W. Jackson, Erik S. Knudsen, Gary Bader, Sean E. Egan, Miquel Angel Pujana, Jeff Wrana, Geoffrey M. Wahl, Daniel Schramek

  
      bioRxiv 2021.10.22.465428; doi: https://doi.org/10.1101/2021.10.22.465428 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Loss of epigenetic regulation disrupts lineage integrity, reactivates multipotency and promotes breast cancer
    

  
      Ellen R. Langille, Khalid N. Al-Zahrani, Zhibo Ma, Ahmad Malik, Sampath K. Loganathan, Dan Trcka, Jeff Liu, Katelyn Kozma, Ricky Tsai, Katie Teng, Roderic Espin, Seda Barutcu, Thomas Nguyen, Rod Bremner, Hartland W. Jackson, Erik S. Knudsen, Gary Bader, Sean E. Egan, Miquel Angel Pujana, Jeff Wrana, Geoffrey M. Wahl, Daniel Schramek

  
      bioRxiv 2021.10.22.465428; doi: https://doi.org/10.1101/2021.10.22.465428 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Cancer Biology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5178)

	Biochemistry (11649)

	Bioengineering (8683)

	Bioinformatics (29027)

	Biophysics (14867)

	Cancer Biology (12002)

	Cell Biology (17274)

	Clinical Trials (138)

	Developmental Biology (9367)

	Ecology (14089)

	Epidemiology (2067)

	Evolutionary Biology (18208)

	Genetics (12187)

	Genomics (16708)

	Immunology (11796)

	Microbiology (27874)

	Molecular Biology (11485)

	Neuroscience (60508)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3215)

	Physiology (4917)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2868)

	Systems Biology (7318)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  