





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Targeted Reduction of Pathogenic Heteroplasmy Through Binding of G-Quadruplex DNA
  
      Mansur M. Naeem, Rathena Maheshan, Sheila R. Costford, Brett A. Kaufman,  View ORCID ProfileNeal Sondheimer

  
      doi: https://doi.org/10.1101/358101 

  
  
  

Mansur M. Naeem 
1Institute of Medical Science and

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


Rathena Maheshan 
3Program in Genetics and Genome Biology, The Hospital for Sick Children, Toronto, ON (Canada)

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


Sheila R. Costford 
3Program in Genetics and Genome Biology, The Hospital for Sick Children, Toronto, ON (Canada)

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


Brett A. Kaufman 
4Center for Metabolism and Mitochondrial Medicine, Division of Cardiology, Vascular Medicine Institute, Department of Medicine, University of Pittsburgh Medical School, Pittsburgh, PA (USA)

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


Neal Sondheimer 
1Institute of Medical Science and
2Department of Paediatrics, The University of Toronto and the
3Program in Genetics and Genome Biology, The Hospital for Sick Children, Toronto, ON (Canada)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Neal Sondheimer
	For correspondence: 
neal.sondheimer@sickkids.ca




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Pathogenic mitochondrial DNA (mtDNA) variants are typically heteroplasmic, with coexistence of variant and wild type genomes. Because heteroplasmy dictates phenotype, the reduction of heteroplasmy is potentially therapeutic. We identified pathogenic variants that increased the potential for formation of non-canonical G-quadruplexes (GQ) within mtDNA. The Leigh Syndrome (LS)-associated mt.10191T>C variant has a high probability of local GQ formation that was enhanced by the variant. Structural studies of mt.10191C-containing oligonucleotides confirmed the formation of GQ, and its interaction with the small molecule GQ-binding agent berberine increased GQ stability. The GQ formed at mt.10191 impeded polymerase processivity, and inhibition was enhanced by the mt.10191C variant. We applied a cyclical treatment of two GQ binding compounds, berberine or RHPS4, to primary fibroblasts from LS patients with heteroplasmic mt.10191T>C mutation. This treatment induced alternating mtDNA depletion and repopulation and was effective in shifting heteroplasmy towards the nonpathogenic allele, leading to an increase in complex I protein levels. This study demonstrates the potential for using small-molecule GQ-binding agents to induce beneficial shifts in mitochondrial heteroplasmy.
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