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    Abstract
Spectrum-based Mass-Charge modeling is increasingly used in biological analysis. To explain statistical phenomenon with positive and negative fluctuations of amino acid charges in spike protein sequences from Omicron and other coronaviruses, we propose calculation-based Mass-Charge modeling, a normalized derivation algorithm with exact Excel and MATLAB tool involving separate quadrant extension to normalized covariance, which is still compatible with Pearson covariance co-efficiency. The number of amino acids, molecular weight, isoelectric point, amino acid composition, charged residues, mass-charge ratio, hydropathicity of the proteins were taken into consideration in the analyses, and the relative peak and dip of the average with spike protein sequences based on hydrophobic mass to isoelectric charges of amino acids were also examined. The analyses with the algorithm provide more clear insights leading to revealing underline evolving trends of the viral proteins. Spike proteins from SARS-CoV-2 variants, seasonal and murine coronaviruses were taken as representative examples in this study. The analyses demonstrate that the Mass-Charge covariance co-efficiency can distinguish subtle differences between biological properties of spike proteins and correlate well with viral infectivity and virulence.

Competing Interest Statement
The authors have declared no competing interest.
Footnotes
	The order of authors was changed.






  


  
  



  
      
  
  
    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 November 11, 2022.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



          

        

        
        
          
            
  
      
  
  
     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 
 Normalized Semi-Covariance Co-Efficiency Analysis of Spike Proteins from SARS-CoV-2 variant Omicron and Other Coronaviruses for their Infectivity and Virulence



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Normalized Semi-Covariance Co-Efficiency Analysis of Spike Proteins from SARS-CoV-2 variant Omicron and Other Coronaviruses for their Infectivity and Virulence
    

  
      Tong Xu, Shanyue Zhou, Jun Steed Huang, Wandong Zhang

  
      bioRxiv 2022.11.07.515557; doi: https://doi.org/10.1101/2022.11.07.515557 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Normalized Semi-Covariance Co-Efficiency Analysis of Spike Proteins from SARS-CoV-2 variant Omicron and Other Coronaviruses for their Infectivity and Virulence
    

  
      Tong Xu, Shanyue Zhou, Jun Steed Huang, Wandong Zhang

  
      bioRxiv 2022.11.07.515557; doi: https://doi.org/10.1101/2022.11.07.515557 

  
  
  


  

  
  	      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

    
  
  
    	Bioinformatics




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5178)

	Biochemistry (11649)

	Bioengineering (8683)

	Bioinformatics (29027)

	Biophysics (14866)

	Cancer Biology (12002)

	Cell Biology (17272)

	Clinical Trials (138)

	Developmental Biology (9367)

	Ecology (14089)

	Epidemiology (2067)

	Evolutionary Biology (18208)

	Genetics (12187)

	Genomics (16708)

	Immunology (11795)

	Microbiology (27874)

	Molecular Biology (11485)

	Neuroscience (60504)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3215)

	Physiology (4917)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2868)

	Systems Biology (7318)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  