
�������� ��	
�����

Size-dependent studies of macromolecular crowding on the thermodynamic
stability, structure and functional activity of proteins: in vitro and in silico
approaches

Sumra Shahid, Md. Imtaiyaz Hassan, Asimul Islam, Faizan Ahmad

PII: S0304-4165(16)30422-6
DOI: doi:10.1016/j.bbagen.2016.11.014
Reference: BBAGEN 28668

To appear in: BBA - General Subjects

Received date: 30 June 2016
Revised date: 9 November 2016
Accepted date: 10 November 2016

Please cite this article as: Sumra Shahid, Md. Imtaiyaz Hassan, Asimul Islam, Faizan
Ahmad, Size-dependent studies of macromolecular crowding on the thermodynamic sta-
bility, structure and functional activity of proteins: in vitro and in silico approaches, BBA
- General Subjects (2016), doi:10.1016/j.bbagen.2016.11.014

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 proof
before it is published in its final 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.

http://dx.doi.org/10.1016/j.bbagen.2016.11.014
http://dx.doi.org/10.1016/j.bbagen.2016.11.014


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

1 
 

Title: Size-dependent studies of macromolecular crowding on the thermodynamic stability, 

structure and functional activity of proteins: In vitro and in silico approaches. 

 

Sumra Shahid, Md. Imtaiyaz Hassan, Asimul Islam*, and Faizan Ahmad 

 

Centre for Interdisciplinary Research in Basic Sciences, Jamia Millia Islamia, Jamia Nagar, 

New Delhi 110025, India  

 

 

*To whom correspondence should be addressed:  

Dr. Asimul Islam 

Centre for Interdisciplinary Research in Basic Sciences,  

Jamia Millia Islamia, New Delhi-110025, India  

E-mail: aislam@jmi.ac.in 

Ph. No.: 0091-9312812007 

 

Abbreviations 

PEG, polyethylene glycol; FKBP, FK-506 binding protein; HSA, human serum albumin; 

GdmCl, guanidinium chloride; Tm, midpoint of denaturation; Hm, enthalpy change at Tm; 

Trp, tryptophan; bOBP, bovine odorant binding protein; BSA, bovine serum albumin; ANS, 

1-anilinonapthalene-8-sulfonate; FRET, fluorescence resonance energy transfer; ∆r, change 

in inter domain distance; Km, Michaelis constant; kcat, catalytic constant; Kd, dissociation 

constant; AMPPNP, adenylyl imidodiphosphate; mi-CK, mitochondrial creatine kinase; HRP, 

horseradish peroxidise; LDH, L-lactate dehydrogenase; MDH, malate dehydrogenase; SPT, 

scaled particle theory; ∆∆GN, change in free energy change of folding; ΔΔGND, the change in 

protein stability; CRABP I, cellular retinoic acid-binding protein I; GAPD, D-

glyceraldehyde-3-phosphate dehydrogenase; PDI, protein disulfide isomerase.  
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