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Biomolecules! The associations between them, is a variable,
upon which are the structure and functions of living cells critically
dependent. For the last few decades, researchers have been working
on the dramatic advancement of understanding the non-covalent
interactions of macromolecules and its role in the biological systems.
Ligand-receptor interactions have become one of the most exciting and
innovative research subjects in the most recent years.
Receptors are referred to as the “molecular machinery” in which the
ligand binds to activate or deactivate the machinery. The relationship
between thermodynamics and kinetics of binding depends on the
strength of binding and is related to the kinetics of ligand-receptor
association and dissociation: how fast the ligand binds and how fast it
dissociates [1].
Using X-ray and NMR techniques, which are important tools in
explaining the molecular architecture, researchers have understood
the ligand-receptor system which is of crucial importance for
understanding how the ligand–protein or protein–protein interaction
functions in the molecular machinery [2]. Moreover, simulation studies
and various other techniques like atomic force microscopy, transducers,
and biomembrane probes are also involved in analyzing and obtaining
experimental information of ligand-receptor interactions [3].
The main advances achieved in ligand-receptor interactions are the
recent years are:
i)Structure-function relationship, involving the ligand-receptor
complexes (interactions through equilibrium and kinetic constants,
location of the atoms and solvent molecules and the conformation of
free and bound molecules.
ii)Dynamic experimental methods producing quantitative information
of biomolecules and its interaction with the bonds. The use of site
directed mutagenesis to analyze the effectiveness of binding affinity and
specificity of amino acids to protein receptors.
iii)Computer simulation approach to analyze the study interactions of
macromolecules in aqueous nature [4].
Furthermore, the future developments and applications expected

in ligand-receptor interactions are improved quantitative models
for analysis of bond life, strength and kinetic association, and the
behavior of adhesion receptors [5]. Advanced computer simulation
procedures need to be developed with adequate prediction properties
for drug designing, mimicking intermolecular forces. Use of algorithms
to estimate interaction energies for estimation of bond lifetime
and binding forces should involve stringent tests for analyzing the
validity of the ligand-receptor interactions [6]. Analytical formulas
for determining the association and dissociation of ligand-receptor is
of great importance as its very significant in testing the reliability of
computational methods, decreasing the computational load and thereby
increasing the wide range of applications of simulation procedures [7].
Lastly, and most importantly, the approximate analytical formulas can
be used for better understanding the significance of numerical data.
As researchers we should try to develop advanced techniques and
applications like cell function analysis, computer simulation processes
to exploit it for improved rational drug design. Our future research and
studies may be hoped that the continuous lines of research will lead us
to this goal in the near future.
References
1. Pierre Bongrand (1999) Ligand-receptor interactions. Reports on progress in
Physics 62: 921-968.
2. Baldus M (2006) Molecular interactions investigated by multi-dimensional solidstate NMR. Curr Opin Struct Biol 16: 618-623.
3. Bissantz C, Kuhn B, Stahl M (2010) A medicinal chemist’s guide to molecular
interactions. J Med Chem 53: 5061-5084.
4. Laio A, Gervasio FL (2008) Metadynamics: a method to simulate rare events
and reconstruct the free energy in biophysics, chemistry and material science.
Rep Prog Phys 71.
5. Seeliger D, Haas J, de Groot BL (2007) Geometry-based sampling of
conformational transitions in proteins. Structure 15: 1482-1492.
6. Shimokhina N, Bronowska AK, Homans SW (2006) Contribution of Ligand
Desolvation to Binding Thermodynamics in a Ligand–Protein Interaction.
Angew Chem Int Ed Engl 45: 6374-6376.
7. Williams DH, Stephens E, Zhou M (2003) Ligand binding energy and catalytic
efficiency from improved packing within receptors and enzymes. J Mol Biol
329: 389-399.

*Corresponding author: Dr. Rohini K, Senior Lecturer, Unit of Biochemistry,
Faculty of Medicine, AIMST University, Semeling, Bedong, 08100, Kedah, Malaysia,
Tel: 0060103701097; E-mail: rohinik23@gmail.com
Received June 27, 2014; Accepted August 22, 2014; Published August 25, 2014
Citation: Rohini K, Srikumar PS (2014) Thermodynamics of Ligand – Receptor
Interaction J Thermodyn Catal 5: e130. doi: 10.4172/2157-7544.1000e130
Copyright: © 2014 Rohini K, et al. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

J Thermodyn Catal
ISSN: 2157-7544 JTC, an open access journal

Volume 5 • Issue 2 • 1000e130

