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Introduction:

Abnormal phosphorylation of 

kinases such as GSK3, causes the 

initiation of neurodegenerative 

diseases. Once onset of the 

symptoms , it can not be reversed. 

Not only neurodegenerative 

disorders, However, malignant 

tumors and diabetes.GSK3β was 

highly implicated in the processes , 

and our target is its inhibition. 

Molecular Docking

Choosing the Best protein

Protein preparation

Structure:

• Serine/threonine kinase. 

• Has two main isoforms, 

alpha and beta.

• 420 Residues. Molecular 

Docking of Ligands with GSK3β GSK3β 
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ZINC 15 drug Library

Bond Analysis

Protein Preparation:

The Protein itself is a Dimer of A and 

B chains. Before molecular docking 

potential binding pockets are 

searched using a F pocket software . 

Each monomer contained 25 binding 

pocket while both dimers together 

showed 60 binding pockets.

Each pocket should be tested for its 

activity whether agonist or antagonist 

to determine the activity.

GSK3β Pockets of the Whole Protein

Benchmarking:

• Of Software  and docking study 

using different software and 

previously reported inhibitors.

Model Strength:

• Our model is 

successfully able to 

reproduce same results 

as the previously 

published inhibitors. 

Computational Model:

• GSK3β – form PDB.

• ZINC 15 & chEMBL libraries.

• GROMACS 

• VMD

Different PDB IDs tested for flexibility

Protein Selection:

Protein selection criteria was strictly done to ensure the selection of the most 

flexible and complete protein in order to get the most accurate results compared 

to the experimental results.
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Software:

• Docking Using Autodock Vina V. 

1.5.7. (1,2)

• Visualization Pymol (3),.

Molecular Dynamics
The Structure stability under normal body 

conditions of

Temperature (300K) and salt concentration (0.15) 

were tested. 

Structure showed perfect stability using 

CHARMM 36 Force Field package.

Protein Stability:

Upon changing salt concentration 

protein showed good stability via testing 

both total energy and hydrogen bonds. 

Total Energy Analysis under different salt conc. Hydrogen Bonds Analysis under different salt conc

GSK3β within normal salt conc. And 
normal temp. pictured using GROMACS

Future Trend:

• Top hits will then be filtered to find the best possible Leads which 

will be then tested for Molecular Dynamics and further enter clinical 

studies in order to find the best possible drugs commercially 

available for patients to use.
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