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    Abstract
Background The family of Mixed Lineage Leukaemia (MLL) histone methyltransferase proteins is often implicated in disease processes, particularly cancer. We focus on the tumour suppressors MLL3 and MLL4, which are mutated in a high percentage of cancers, but very little is known about the underlying transcriptional and epigenetic changes that contribute to malignancy.

Results Here we make use of the highly accessible planarian model system to uncover a role for MLL3/4 orthologs in controlling stem cell differentiation and proliferation, suggesting conservation of tumour suppressor function over a large evolutionary timescale for these epigenetic regulators. Knockdown of the planarian Mll3/4 orthologs compromises stem cell differentiation and leads to hyper-proliferation and tumour-like outgrowth formation. The planarian system allows us to investigate the early-stage epigenetic and transcriptional changes in cells that will go on to form tumours after loss of MLL3/4 function, identifying genome wide alterations that occur early in the development of the pathology. This reveals mis-regulation of both conserved and hypothesised oncogenes and tumour suppressors, that together likely explain the cancer-like phenotype observed in planarians.

Conclusions We confirm MLL3/4 tumour suppressor function and uncover a deep conservation of this role in stem cells. We find potentially conserved mis-regulated downstream targets driving the effects of MLL3/4 loss of function. Our work demonstrates the suitability of planarians for the study of epigenetic phenotypes related to cancer and stem cell function, and for capturing early causative changes in a definitive population of tumour forming stem cells in vivo.





  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under a CC-BY-NC 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted April 19, 2017.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     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 
 MLL3/4 prevents stem cell hyperplasia and controls differentiation programs in a planarian cancer stem cell model



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      MLL3/4 prevents stem cell hyperplasia and controls differentiation programs in a planarian cancer stem cell model
    

  
      Yuliana Mihaylova, Damian Kao, Samantha Hughes, Alvina Lai, Farah Jaber-Hijazi, Nobuyoshi Kosaka, Prasad Abnave, A. Aziz Aboobaker

  
      bioRxiv 126540; doi: https://doi.org/10.1101/126540 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      MLL3/4 prevents stem cell hyperplasia and controls differentiation programs in a planarian cancer stem cell model
    

  
      Yuliana Mihaylova, Damian Kao, Samantha Hughes, Alvina Lai, Farah Jaber-Hijazi, Nobuyoshi Kosaka, Prasad Abnave, A. Aziz Aboobaker

  
      bioRxiv 126540; doi: https://doi.org/10.1101/126540 

  
  
  


  

  
  	      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

    
  
  
    	Developmental Biology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5176)

	Biochemistry (11640)

	Bioengineering (8679)

	Bioinformatics (29014)

	Biophysics (14861)

	Cancer Biology (11999)

	Cell Biology (17268)

	Clinical Trials (138)

	Developmental Biology (9365)

	Ecology (14080)

	Epidemiology (2067)

	Evolutionary Biology (18200)

	Genetics (12184)

	Genomics (16703)

	Immunology (11790)

	Microbiology (27858)

	Molecular Biology (11477)

	Neuroscience (60477)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3213)

	Physiology (4916)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7315)

	Zoology (1634)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  