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IRREGULARITY in
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IDEALIZED DISTRIBUTION
of HYDROPHOBICITY 
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INTER-RESIDUAL
HYDROPHOBIC  
INTERACTION 

OBSERVED DISTRIBUTION 
of   HYDROPHOBICITY



UNIFIED DISTRIBUTION 
of HYDROPHOBICITY 



DISTRIBUTIONS
of HYDROPHOBICITY 



KULLBACK-LEIBLER
ENTROPY

to
MEASURE the DIFFERENCES



OBSERVED DISTRIBUTION
versus

THEORETICAL 
DISTRIBUTION 



OBSERVED DISTRIBUTION
versus

UNIFIED    DISTRIBUTION 



RELATIVE DISTANCE 



RELATIVE DISTANCE 



IDEALIZED versus OBSERVED 

O/T=0.27
O/R=0.58
RD=0.31
ACCORDANT

O/T=0.73
O/R=0.45
RD=0.62
DISCORDANT



ACTIVE SITE RECOGNITION

ANTIGEN 
BINDING



 HUMAN LYSOZYME



CONCLUSIONS/1

 3D-GAUSS FUNCTION REPRESENTS 
WELL THE STRUCTURE OF 
HYDROPHOBIC CORE

 DIVERGENCE ENTROPY ALLOWS 
MEASURE THE DIFFERENCES IN 
QUANTITATIVE FORM



CONCLUSIONS/2

 LOCAL DISCORDANCE BETWEEN 
OBSERVED AND IDEALIZED 
DISTRIBUTION VERY OFTEN RELATED 
TO AREA OF BIOLOGICAL ACTIVITY 

 RELATION BETWEEN STABILIZATION 
ROLE OF HYDROPHOBIC CORE AND 
DISULPHIDE BONDS is the object of the
paper submitted for conference



References:

Konieczny, L.; Brylinski, M.; Roterman, I. Gauss-Function-Based Model of 
Hydrophobicity Density in Proteins. In Silico Biology. 2006, 2, 15-22.  
Kalinowska, B.; Banach, M.; Konieczny, L.; Roterman, I. Application of Divergence 
Entropy to Characterize the Structure of the Hydrophobic Core in DNA Interacting 
Proteins. Entropy, 2015, 17, 1477-1507. 
Kalinowska, B.; Banach, M.; Konieczny, L.; Marchewka, D.; Roterman, I. Intrinsically 
disordered proteins-relation to general model expressing the active role of the water 
environment. Adv Protein Chem Struct Biol.2014, 94, 315-46.
Banach, M.; Konieczny, L.; Roterman, I. The fuzzy oil drop model, based on 
hydrophobicity density distribution, generalizes the influence of water environment on 
protein structure and function. J Theor Biol. 2014,359, 6-17.
Prymula, K.; Jadczyk, T.; Roterman, I. Catalytic residues in hydrolases: analysis of 
methods designed for ligand-binding site prediction. J Comput Aided Mol Des. 2011; 
25(2), 117-133.
Roterman, I.; Konieczny, L.; Banach, M.; Marchewka, D.; Kalinowska, B.; Baster, Z.; 
Tomanek, M.; Piwowar, M. Simulation of the Protein Folding Process. In : 
Computational Methods to Study the Structure and Dynamics of Biomolecules and 
Biomolecular Processes - From Bioinformatics to Molecular Quantum Mechanics. 
Springer Series in Bio-/Neuroinformatics, Vol. 1.2014. Ed Adam Liwo, Springer Pages 
599-638



BOOKS



MANY THANKS 
for

YOUR ATTENTION 

We shall be very glad for any
comments


