





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Oxygen-responsive p53 tetramer-octamer switch controls cell fate
  
      Shashank Taxak, Uttam Pati

  
      doi: https://doi.org/10.1101/841668 

  
  
  

Shashank Taxak 
Transcriptional & Human Biology Laboratory, School of Biotechnology, Jawaharlal Nehru University, New Delhi-110067, India

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


Uttam Pati 
Transcriptional & Human Biology Laboratory, School of Biotechnology, Jawaharlal Nehru University, New Delhi-110067, India

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
uttampati472@gmail.com




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Solid tumors require an efficient decision-making mechanism to progress through a gradient of hypoxia. Here, we show that an oxygen-sensory p53 tetramer-octamer switch makes cell decision for survival or death in variable hypoxia. Trapping homo-oligomers from biosynthesis cycle, we found a metastable p53 tetramer in cells. Under the operation of switch, tetramer segregates the p53 character of a tumor suppressor and promoter. The p53 switch generates a pattern of its on-off state in time that is specific to the strength of hypoxia. A bidirectional tetramer-octamer conversion in on state decides the restoration of basal state by forward and programs apoptosis upon the reverse shift via p53-MDM2 loop. However, reversible dimertetramer transitions in off state trigger chaperoning of HIF-1 complex by tetramer in forward and oncogenic gain-of-function by prion-like dimers in reverse direction. Temporal on-off patterns calibrate stabilized p53 pool by defining the abundance of dimer, tetramer and octamer that ultimately decides diverse cellular outcomes in hypoxia. Through multi-chromophore FRET, we further show that chaperoning of HIF-1 may modulate angiogenesis through a possible flip-flop of the p53T-HIF-1 complex upon DNA. Our results demonstrate how p53 can sense oxygen and act upon its homo-oligomerization states to control cell fate in hypoxic tumors.
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