
Author’s Accepted Manuscript

Study the cooperative motion of long-chain
polyelectrolyte in presence of small globular
protein

Saber Trabelsi, Mohamed Arbi Bassalah, Adel
Aschi, Tahar Othman, Abdelhafidh Gharbi

PII: S0921-4526(16)30402-1
DOI: http://dx.doi.org/10.1016/j.physb.2016.09.003
Reference: PHYSB309626

To appear in: Physica B: Physics of Condensed Matter

Received date: 5 May 2016
Revised date: 4 September 2016
Accepted date: 6 September 2016

Cite this article as: Saber Trabelsi, Mohamed Arbi Bassalah, Adel Aschi, Tahar
Othman and Abdelhafidh Gharbi, Study the cooperative motion of long-chain
polyelectrolyte in presence of small globular protein, Physica B: Physics of
Condensed Matter, http://dx.doi.org/10.1016/j.physb.2016.09.003

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/physb

http://www.elsevier.com/locate/physb
http://dx.doi.org/10.1016/j.physb.2016.09.003
http://dx.doi.org/10.1016/j.physb.2016.09.003


1 
 

Study the cooperative motion of long-chain polyelectrolyte in presence of small globular 

protein 

Saber Trabelsi
1*

, Mohamed Arbi Bassalah
1
, Adel Aschi

1
, Tahar Othman

1
, Abdelhafidh 

Gharbi
1
 

1
 Université Tunis-El Manar, Faculté des Sciences de Tunis, Laboratoire de Physique de la 

Matière Molle et Modélisation Electromagnétique, Campus Universitaire, 2092, Tunisia. 

*
Author for correspondence: trabelsi.saber4@gmail.com; Phone: +216 41 355 201 

 

 

Abstract 

We study in this paper the effect of small globular protein on the dynamic properties of long-

chain NaPSS in semidilute regime using Dynamic Light Scattering and viscometry in three 

phases respecting the pH of the medium. The scaling concept of the heterogeneous system is 

compared with the De Gennes argument for homogeneous polymer solutions. The results 

showed a positive and negative deviations to the De Gennes approach of the correlation 

length scale of mixture defined by  
 

  
  . The macroscopic viscosity of protein and the 

potential electrostatic interaction are taken as principal factors affecting the cooperative 

motion of blobs.   was discussed as the parameter responsible for the conformational change 

of polyelectrolyte chain subunit within blob. The theoretical analysis of the electrostatic 

interaction between protein and subunit gave one possible solution relating the deviation   to 

the dimensionless coupling constant   as   
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  for a swollen and shrunk 
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