





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Blind prediction of noncanonical RNA structure at atomic accuracy
  
       View ORCID ProfileAndrew Watkins, Caleb Geniesse, Wipapat Kladwang, Paul Zakrevsky, Luc Jaeger,  View ORCID ProfileRhiju Das

  
      doi: https://doi.org/10.1101/223305 

  
  
  

Andrew Watkins 
1Department of Biochemistry, Stanford University School of Medicine, Stanford, CA 94305.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Andrew Watkins


Caleb Geniesse 
1Department of Biochemistry, Stanford University School of Medicine, Stanford, CA 94305.
2Biophysics Program, Stanford University, Stanford, CA 94305.

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


Wipapat Kladwang 
1Department of Biochemistry, Stanford University School of Medicine, Stanford, CA 94305.

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


Paul Zakrevsky 
3Department of Chemistry, University of California, Santa Barbara, Santa Barbara, CA 93106
4Current Affiliation: RNA Biology Laboratory, Center for Cancer Research, National Cancer Institute, Frederick, MD 21702

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


Luc Jaeger 
4Current Affiliation: RNA Biology Laboratory, Center for Cancer Research, National Cancer Institute, Frederick, MD 21702

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


Rhiju Das 
1Department of Biochemistry, Stanford University School of Medicine, Stanford, CA 94305.
2Biophysics Program, Stanford University, Stanford, CA 94305.
5Department of Physics, Stanford University, Stanford, CA 94305.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Rhiju Das
	For correspondence: 
rhiju@stanford.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Prediction of RNA structure from nucleotide sequence remains an unsolved grand challenge of biochemistry and requires distinct concepts from protein structure prediction. We report a stepwise Monte Carlo method that has enabled the first blind prediction recovering all noncanonical base pairs of a complex RNA structure, a double pseudoknot from the Zika virus genome posed as a community-wide RNA Puzzle. A benchmark of 82 diverse motif structure challenges and prospective experimental tests for three previously unsolved tetraloop/receptors support the method’s general ability to recover noncanonical pairs ab initio, with remaining problems traced to limitations of current macromolecule free energy functions.
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