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    Abstract
Oncogenic PIK3CA mutations activate phosphoinositide 3-kinase-alpha (PI3Kα) and are among the commonest somatic mutations in cancer. We recently demonstrated that the “hotspot” variant PIK3CAH1047R exerts striking allele dose-dependent effects on stemness in human pluripotent stem cells (hPSCs), and found multiple oncogenic PIK3CA copies in a substantial proportion of human cancers. This suggested that the consequences of oncogenic PI3K signaling may differ according to the strength of genetic PIK3CA activation. Here, to identify the stemness-promoting mechanism, we profiled isogenic wild-type, PIK3CAWT/H1047R and PIK3CAH1047R/H1047R iPSCs by high-depth transcriptomics, proteomics and reverse-phase protein arrays (RPPA). We report that the phenotypic switch in homozygous PIK3CAH1047R hPSCs occurs downstream of signaling “rewiring” towards self-sustained TGFβ pathway activation and increased NODAL expression, which was no longer reversible by pharmacological PI3Kα inhibition. Gene expression analysis of PIK3CA-associated human breast cancers in The Cancer Genome Atlas revealed increased expression of NODAL according to tumor stage and PIK3CAH1047R allele dosage. Together with the emerging link between NODAL re-expression and cancer aggressiveness, our data suggest that TGFβ pathway inhibitors warrant investigation in breast tumors stratified by PIK3CAH1047R allele dosage.
One-sentence summary Biallelic genetic PI3Kα activation rewires signaling and induces constitutive stemness downstream from self-sustained TGFβ pathway activation.


Footnotes
	
https://osf.io/muery/







  


  
  



  
      
  
  
    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 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted September 01, 2019.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



  
      
  
  
     Data/Code  


  
  



          

        

        
        
          
            
  
      
  
  
     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 
 High-dose oncogenic PIK3CA drives constitutive cellular stemness through self-sustained TGFβ pathway activation



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      High-dose oncogenic PIK3CA drives constitutive cellular stemness through self-sustained TGFβ pathway activation
    

  
      Ralitsa R. Madsen, James Longden, Rachel G. Knox, Xavier Robin, Franziska Völlmy, Kenneth G. Macleod, Larissa Moniz, Neil O. Carragher, Nicholas McGranahan, Rune Linding, Bart Vanhaesebroeck, Robert K. Semple

  
      bioRxiv 753830; doi: https://doi.org/10.1101/753830 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      High-dose oncogenic PIK3CA drives constitutive cellular stemness through self-sustained TGFβ pathway activation
    

  
      Ralitsa R. Madsen, James Longden, Rachel G. Knox, Xavier Robin, Franziska Völlmy, Kenneth G. Macleod, Larissa Moniz, Neil O. Carragher, Nicholas McGranahan, Rune Linding, Bart Vanhaesebroeck, Robert K. Semple

  
      bioRxiv 753830; doi: https://doi.org/10.1101/753830 

  
  
  


  

  
  	      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

	Cancer Biology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5181)

	Biochemistry (11652)

	Bioengineering (8685)

	Bioinformatics (29033)

	Biophysics (14877)

	Cancer Biology (12005)

	Cell Biology (17276)

	Clinical Trials (138)

	Developmental Biology (9370)

	Ecology (14094)

	Epidemiology (2067)

	Evolutionary Biology (18218)

	Genetics (12190)

	Genomics (16714)

	Immunology (11801)

	Microbiology (27882)

	Molecular Biology (11489)

	Neuroscience (60533)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3217)

	Physiology (4921)

	Plant Biology (10347)

	Scientific Communication and Education (1678)

	Synthetic Biology (2869)

	Systems Biology (7319)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  