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Objective: The aim of the study was to predict the binding affinity and interaction patterns between EGCG and FLT3 in complex with gilteritinib using 
molecular docking simulations. stabilization of the EGCG-FLT3-gilteritinib complex.

Methods: The crystal structure of FLT3 in complex with gilteritinib was downloaded from the Protein Data Bank (PDB) database. Epigallocatechin gallate 
(EGCG) was obtained from the PubChem database. Auto Dock 8 software was utilized for the molecular docking study. The docking results are analyzed 
to identify the best pose based on binding affinity, hydrogen bonding, and other favorable interactions. The Discovery Studio Visualizer or other suitable 
software was used to visualize the protein-ligand interactions and analyze the binding mode of EGCG within the FLT3-gilteritinib complex.

Results: The best ranking for ligands binding was at run 7 with the estimated free energy of binding −7.87 kcal/mol the estimated inhibition 
constant (ki) was 1.69 μm. The final intermolecular energy was −11.45 kcal/mol. kcal/mol It had 12 active torsions. The redocking score using 
gilteritinib was used as a control for the validation of the study. The estimated free energy of binding was −7.91 kcal/mol. The estimated inhibition 
constant ki is 1.60 μm. It had nine active torsions.

Conclusion: Comparing the various binding energies and torsions of the test compound and the control revealed that the test epigallocatechin had a 
perfect docking score, and it was predicted to possess comparable anti-tumor and anticancer activity.

Keywords: Cancer, Epigallocatechin gallate, Auto dock, Molecular docking.

INTRODUCTION

Green tea camellia sinensis contains caffeine, polyphenols, and tannins. The 
health benefits of green tea are anti-inflammatory, antiarthritic, anticancer, 
antibacterial, antioxidant, antiviral, and neuroprotective properties [1].

The presence of abundant catechin makes it an excellent health Supplement.

Green tea is made from the unfermented leaf of camellia sinensis. Some 
experimental evidence suggests that green tea extract has the property 
of decreasing the risk of prostate cancer. Other studies indicated a lower 
occurrence of new cancer cases in people consuming green tea [2]. 
Epigallocatechin, the active constituent of green tea possess anticancer 
activity, especially in multiple myeloma [3] and induces apoptosis of 
various cancer cells [4].

Epigallocatechin - 3 -Gallate (EGCG)

IUPAC ID: [(2R, 3R)- 5,7-dihydroxy-2-(3,4,5- trihydroxy phenyl) 
chroman -3 yl] 3,4,5- trihydroxy benzoate [5].

Molecular formula C22H18O11 Pub chem CID 65064

Gilteritinib PubChem CID 49803313

Molecular docking is a vital tool in structural biology and computational 
chemistry. It predicts the predominant binding modes of the ligand 
with a protein. It is used to perform virtual screening of a large number 
of compounds and rank the results and predict the biological activities 
and mechanism of action of various phytocompounds and synthetic 
chemical compounds [6]. In-depth study of genetics and molecular 
biology has yielded increasing molecular targets for anticancer drug 
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discovery and development. Structure-based drug design is one of the 
most prominent methods for identifying compounds exhibiting more 
specific anticancer activities.

The database provides chemical structures of phytochemicals and 
synthetic molecules, which are considered for various molecular 
docking studies. Software like auto dock and Pyrex offer a free platform 
for performing molecular Docking using phytochemicals to obtain their 
possible pharmacological actions [7].

METHODS

Ligand preparation
The ligand epigallocatechin three gallate (PubChem CID 65064) was 
downloaded from the PubChem database in Sdf format (Fig.  3). The 
structure was drawn using a chem sketch saved in mol format. The system 
is opened in the Drug Discovery studio, and added polar Hydrogen is 
saved as Protein Data Bank (PDB) files and finally as PDBQT form.

Receptor preparation
Protein was downloaded from PDB website Protein ID (6jQR) in PDB format 
in 3D form (Fig. 1). Deleted water molecules and added polar Hydrogen, and 
saved in PDB format. Added charges and saved as PDBQT format.

Control preparation for validation by redocking
The control, which was removed from the target, was prepared like the 
ligand and saved in PDBQT format. The reference used was Gilteritinib 
Gliteritinib (Fig. 2).

Running grid and docking
The grid could be run using executable files auto grid 4.exe and auto 
dock 4. exe. using commands. Docking preparation could be done by 
generating pdf and log files [8].

Fig. 2: Gilteritinib (redocking control)

Fig. 1: Crystal structure of FLT3 in complex with 
Gilteritinib - classification transferase organism Homo sapiens

Fig. 4: Docked images

Fig. 3: Ligand epigallocatechin gallate

Table 1: Binding energies (docking score) of gilteritinib in 
different runs and ranking

Binding energy Rank Run Number
−7.91 1 2
−7.67 2 7
−7.38 3 3
−6.80 4 6
−6.66 5 5
−6.28 6 4
−6.28 7 1

Table 2: Binding energies (docking score) of epigallocatechin 
gallate in a different run and –ranking

Binding energy Rank Run number
−7.87 1 7
−6.93 2 4
−6.00 3 1
−5.36 4 8
−5.36 5 9
−5.25 6 2
−4.86 7 1
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RESULTS

The conformations were played and analyzed using the Discovery 
studio visualizer Gliteritinib (Fig. 4). The binding energies were 
analyzed. Binding energy combines inter-molecular energy, final total 
energy, and torsional free energy unbound system energy.

The docking scores (Binding energy) were compared and ranked using 
a histogram (Table 1). The ranking was based on the least energy 
(most negative score), which gave the best result (Table 2). The result 
was interpreted based on the score and the functions of the target in 
biological activity.

DISCUSSION

Molecular docking studies the interaction between a ligand (drug) and a 
target (Protein/Enzyme/gene). It predicts how a target would interact with 
a small molecule (ligand). It will give information about ligands’ orientation 
in the protein binding site. Here, the interaction between epigallocatechin-
3-gallate, which is a crucial constituent of green tea, is selected as a ligand, 
and its interaction with target FLT3 (PDBID 6jQR), which is in combination 
with giIteritinib. The receptor preparation removed the gilteritinib 
from the target, and it was further prepared and used for redocking and 
validation. The target is a tyrosine protein kinase inhibitor. The best 
ranking for ligands binding was at run 7 with the estimated free energy 
of binding −7.87 kcal/mol). The estimated inhibition constant (ki) was 
1.69 μm. The final intermolecular energy was −11.45kcal/mol. The final 
total internal energy was −4.96 kcal/mol. The torsional force energy was 
+3.58 kcal/mol. Unbound systems energy was −4.96 kcal/mol. It has 12 
active torsions. The redocking score using gilteritinib was used as a control 
for the validation of the study. The estimated free energy of binding was 
−7.91 kcal/mol. The estimated inhibition constant ki is 1.60 μm. The final 
intermolecular energy was −10.59 kcal/mol Final total internal energy 
was −2.92. The torsional free energy was +2.68 kcal/mol unbound system 
energy was −2.92 kcal/mol. It had nine active torsions.

CONCLUSION

Comparing the various binding energies and torsions of the test 
compound and the control revealed that the test epigallocatechin had 
a perfect docking score, and it is predicted to possess comparable anti-
tumor, and anticancer activity, especially in multiple myeloma and 
induce apoptosis of various cancer cells.
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