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                    Abstract
In the spin model of a helix-coil transition in polypeptides a preferred value of spin has to be assigned to the helical conformation, in order to account for different symmetries of the helical vs. the coil states, leading thus to the Generalized Model of Polypeptide Chain (GMPC) Hamiltonian as opposed to the Potts model Hamiltonian, both with many-body interactions. Comparison of explicit transfer matrix secular equations of the Potts model and the GMPC model reveals that the largest eigenvalue of the Potts model with Δ many-body interactions coincides with the largest eigenvalue of the GMPC model with Δ − 1 many-body interactions, indicating the identity of both free energies. In distinction, the second largest eigenvalues in both models do not coincide, indicating a different behavior for the spatial correlation length that in its turn defines the width of the helix-coil transition interval. We explore in detail the thermodynamic consequences, resulting from spin models with and without the built-in spin anisotropy, that should indicate which model to favour as a more appropriate description of the equilibrium physical properties pertaining to the helix-coil transition.
Graphical abstract

                  [image: ]



                


                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Generalized model of polypeptide chain for helix-coil transition in two-component solvent
                                        
                                    

                                    
                                        Article
                                        
                                         01 October 2015
                                    

                                

                                Sh. A. Tonoyan, A. V. Asatryan, … V. F. Morozov

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Long-lived phantom helix states in Heisenberg quantum magnets
                                        
                                    

                                    
                                        Article
                                        
                                         14 July 2022
                                    

                                

                                Paul Niklas Jepsen, Yoo Kyung ‘Eunice’ Lee, … Wolfgang Ketterle

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Finite-size phase diagram of the Wako-Saitô-Mu˜noz-Eaton α-helix model
                                        
                                    

                                    
                                        Article
                                        
                                         01 October 2015
                                    

                                

                                Julian Lee

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	R.J. Baxter, in Exactly Solved Models in Statistical Mechanics (Academic Press, 1982).

	F.Y. Wu, Rev. Mod. Phys. 54, 3720 (1982).
Article 
    
                    Google Scholar 
                

	A. Imambekov, T.L. Schmidt, L.I. Glazman, Rev. Mod. Phys. 84, 1253 (2012).
Article 
    ADS 
    
                    Google Scholar 
                

	V.V. Deshpande, M. Bockrath, L.I. Glazman, Amir Yacoby, Nature 464, 209 (2010).
Article 
    ADS 
    
                    Google Scholar 
                

	C. Cantor, T. Schimmel, Biophysical Chemistry (Freeman and Co., San Francisco, 1980).

	D. Poland, H. Scheraga, The Theory of Helix-Coil Transition (Academic Press, New York, 1970).

	A. Ahsan, J. Rudnick, R. Bruinsma, Biophys. J. 74, 132 (1998).
Article 
    ADS 
    
                    Google Scholar 
                

	O. Punkkinen, P.L. Hansen, L. Miao, I. Vattulainen, Biophys. J. 89, 967 (2005).
Article 
    
                    Google Scholar 
                

	A. Badasyan, A. Giacometti, Y. Sh. Mamasakhlisov, V.F. Morozov, A.S. Benight, Phys. Rev. E 81, 021921 (2010).
Article 
    ADS 
    
                    Google Scholar 
                

	P.J. Flory, Statistical Mechanics of Chain Molecules (Interscience, New York, 1969).

	G.N. Ramachandran, G. Ramacrishnan, V. Sasisekharan, J. Mol. Biol. 7, 96 (1963).
Article 
    
                    Google Scholar 
                

	V. Renugopalakrishnan, Lakshminarayanan, V. Sasisekharan, Biopolymers 10, 1159 (1971).
Article 
    
                    Google Scholar 
                

	V.F. Morozov, E.Sh. Mamasakhlisov, Sh. Hayryan, Chin-Kun Hu, Phys. A 281, 51 (2000).
Article 
    
                    Google Scholar 
                

	N.S. Ananikyan, E.Sh. Mamasakhlisov, V.F. Morozov, Z. Phys. Chem. (Leipzig) 27, 603 (1990).

                    Google Scholar 
                

	N. Ananikyan, Sh. Hayryan, E. Mamasakhlisov, V. Morozov, Biopolymers 30, 357 (1990).
Article 
    
                    Google Scholar 
                

	Sh. Hayryan, E.Mamasakhlisov, V. Morozov, Biopolymers 35, 75 (1995).
Article 
    
                    Google Scholar 
                

	J.S. Schrek, J.M. Yuan, Phys. Rev. E 81, 061919 (2010).
Article 
    ADS 
    
                    Google Scholar 
                

	A. Badasyan, Sh. A. Tonoyan, Y. Sh. Mamasakhlisov, A. Giacometti, A.S. Benight, V.F. Morozov, Phys. Rev. E 83, 051903 (2011).
Article 
    ADS 
    
                    Google Scholar 
                

	A. Badasyan, Sh.A. Tonoyan, A. Giacometti, R. Podgornik, V.A. Parsegian, Y.Sh. Mamasakhlisov, V.F. Morozov, Phys. Rev. Lett. 109, 068101 (2012).
Article 
    ADS 
    
                    Google Scholar 
                

	B.H. Zimm, J.K. Bragg, J. Chem. Phys. 31, 526 (1959).
Article 
    ADS 
    
                    Google Scholar 
                

	S. Lifson, A. Roig, J. Chem. Phys. 34, 1963 (1961).
Article 
    ADS 
    
                    Google Scholar 
                

	H. Wako, N. Saito, J. Phys. Soc. Jpn. 44, 1931 (1978).
Article 
    ADS 
    
                    Google Scholar 
                

	H. Wako, N. Saito, J. Phys. Soc. Jpn. 44, 1939 (1978).
Article 
    ADS 
    
                    Google Scholar 
                

	V. Munoz, P.A. Thompson, J. Hofrichter, W.A.Eaton, Nature 390, 196 (1997).
Article 
    ADS 
    
                    Google Scholar 
                

	V. Munoz, E.R. Henry, J. Hofrichter William, A. Eaton, Proc. Natl. Acad. Sci. U.S.A. 95, 5872 (1998).
Article 
    ADS 
    
                    Google Scholar 
                

	V. Munoz, W.A. Eaton, Proc. Natl. Acad. Sci. U.S.A. 96, 11311 (1999).
Article 
    ADS 
    
                    Google Scholar 
                

	P. Bruscolini, A. Pelizzola, Phys. Rev. Lett. 88, 258101 (2002).
Article 
    ADS 
    
                    Google Scholar 
                

	M. Zamparo, A. Pelizzola, Phys. Rev. Lett. 97, 068106 (2006).
Article 
    ADS 
    
                    Google Scholar 
                

	R.E. Goldstein, Phys. Lett. A 104, 285 (1984).
Article 
    ADS 
    
                    Google Scholar 
                

	B. Alberts, D. Bray, J. Lewis, K. Roberts, D. Watson, Molecular Biology of the Cell, Vol. 1 (Garland Publishing Inc., New York, London, 1983).

	V.G. Dashevsky, Conformational Analysis of Macromolecules (Nauka Publishers, Moscow, 1987) (in Russian).

	A.Yu. Grosberg, A.R. Khokhlov, Statistical Physics of Macromolecules (AIP Press, New York ,1994).

	M.V. Volkenstein, in Configurational Statistics of Polymeric Chains (Wiley Interscience, 1963).

	L. Pauling, R.B. Corey, H.R. Bronson, Proc. Natl. Acad. Sci. USA 57, 205 (1951).
Article 
    ADS 
    
                    Google Scholar 
                

	A. Badasyan, A. Giacometti, R. Podgornik, Y. Mamasakhlisov, V. Morozov, unpublished results.

	L. Landau and E. Lifshits, Statistical Physics (Pergamon, Oxford, 1988).


Download references




Author information
Author notes	Artem Badasyan
Present address: Materials Research Laboratory, University of Nova Gorica, Vipavska 13, SI-5000, Nova Gorica, Slovenia


Authors and Affiliations
	Department of Theoretical Physics, J. Stefan Institute, Jamova 39, SI-1000, Ljubljana, Slovenia
Artem Badasyan & Rudolf Podgornik

	Dipartimento di Scienze Molecolari e Nanosistemi, Università Ca’ Foscari Venezia, Calle Larga S. Marta DD2137, I-30123, Venezia, Italy
Achille Giacometti

	Department of Physics, Faculty of Mathematics and Physics, University of Ljubljana, SI-1000, Ljubljana, Slovenia
Rudolf Podgornik

	Department of Molecular Physics, Yerevan State University, A. Manougian Str. 1, 375025, Yerevan, Armenia
Yevgeni Mamasakhlisov & Vladimir Morozov


Authors	Artem BadasyanView author publications
You can also search for this author in
                        PubMed Google Scholar



	Achille GiacomettiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Rudolf PodgornikView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yevgeni MamasakhlisovView author publications
You can also search for this author in
                        PubMed Google Scholar



	Vladimir MorozovView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Artem Badasyan.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Badasyan, A., Giacometti, A., Podgornik, R. et al. Helix-coil transition in terms of Potts-like spins.
                    Eur. Phys. J. E 36, 46 (2013). https://doi.org/10.1140/epje/i2013-13046-7
Download citation
	Received: 25 September 2012

	Revised: 24 February 2013

	Accepted: 22 April 2013

	Published: 14 May 2013

	DOI: https://doi.org/10.1140/epje/i2013-13046-7


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Living systems: Biological Matter








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.152.29.37
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    