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Introduction

Abstract: Todays, many drugs carry out their function by binding to a particular receptor. Proteins 

have a high biodiversity which has led them to be widely used as drugs In addition, Protein–ligand 

interactions are essential for all processes happening in living organisms. Understanding the kinetic 

of binding, residues involved in the protein-ligand interaction, forces in the interaction, free energy 

of binding and etc, can be important in the design of high-performance drugs. Based on the picture, 

importance of study of  protein-ligand interaction  is more clear. In this study we provide some of 

this important data for better drug designing based on protein-ligand interaction machanism.

Method: In this study, we use the results obtained from laboratory studies and theoretical studies. 

Many experimental and theoretical techniques such as X-ray crystallography, nuclear magnetic 

resonance (NMR) and atomic force microscopy, protein ligand docking and MD simulation can be 

used to investigate various aspects of protein–ligand binding.

Results and discussion

Understanding how the proteins interact with ligand and finding the functional regions of the protein 

will be great help in treating diseases and discovering and developing drugs. According to this study, 

it was found that hydrophobic interactions are  most frequnte protein-ligand atomic interactions and 

they are  driving factor for increased ligand efficiency. Role of van der Waals forces in tight packing 

and hydrogen bond and electrostatic interaction are involved in specificity of binding .

five of the six rarer amino acids in protein sequences, Trp, His, Met, Tyr, and Phe, display instead 

higher propensity for being in binding pockets, with frequency for Phe and Tyr of 8.0% and 7.7%, 

respectively. Furthermor The amino acids displaying highest Conservation Index were Gly (1.5), Arg

(1.4), Glu (1.4), His (1.4), Asp (1.4), and Thr (1.4). Apart from Met (0.7), Ile (0.8), and Val (0.9), 

which tend to mutate more often than the average protein residues.

Our studies showed that many of the ligands with the best efficiencies have two or three charge

centers and they are complemented in their binding sites by several charged side chains and/or 

dicationic ions..

 Trp, His, Met, Tyr, and Phe observed with lowest frequency in protein sequences,but they are turned out to be the 

most abundant in binding pockets.
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Results

 Hydrophobic interaction & Hydrogen bound  are  most frequent protein-ligand atomic interactions

 hydrophobic interactions are a driving factor for increased ligand efficiency

 His and aromatic amino acids most observed in binding pocket of drugs

 Gly, Glu, Arg, Asp, His, and Thr are more conserved than other amino acids in binding pocket in homologous protein 

to bound the same ligand.

 Marketed small-molecule drug targets by biochemical class

 many of the ligands with the best efficiencies have two or three charge centers and no correlation is seen between 

affinity and size.

 FIG a) addition of a single polar group introduces a strong hydrogen-bonding interaction with the target, the quantity of the decreased enthalpy 

cannot overcome that of the decreased entropy, resulting in a small rise in binding affinity.

 FIG b) negative enthalpy change resulting from the introduction of a polar group is large enough, it is possible to overcome the entropic loss 

and increase the binding affinity. 

 FIG c) apolar group brings about both the favorable changes in the enthalpy and entropy, thus resulting higher binding affinity but a more 

hydrophobic compound.

Thermodynamic profiles for three 

pairs of HIV-1 proteinase inhibitors 

that vary by only a single group.

a) apolar group thioether on KNI-

10033 is replaced by a polar group 

sulfony

b) apolar methyl group is replaced by 

a polar hydroxyl group

c) hydrogen atom on the former is 

replaced by an apolar methyl group

 The world is currently facing a coronavirus. The drug's ability to bind to the surface proteins of the 

coronavirus and inhibit it clearly reveals the importance of protein-ligand interations.

 In the future, we will see the emergence of drugs with high sensitivity and specificity, provided that 

we have more details about the mechanism of binding of  the two biological molecules.
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