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Introduction
Apoptosis is the programmed death of a cell that occurs in multiple cells. Bcl-2 protein is located in the mitochondrial membrane and endoplasmic reticulum and can both induce apoptosis and inhibit apoptosis. Some members of this family are involved in inhibiting Bcl-2, Bcl-xl and others in inducing apoptosis of Bad, Bal, Bcl-xs (Bax). The ratio of inducers and inhibitors and the balance between them determine the path of apoptosis or survival of the living cell. The Bcl-2 protein, as a proteo-oncogene in germ cells, is involved in regulating the process of cell apoptosis. Thus, this protein is generally involved in inhibiting cellular apoptosis. If the expression of the Bcl-2 protein gene is reduced, the process of programmed cell death or apoptosis begins with the activation of other oncogenes, such as p53.
.
silymarin is the main active ingredient of silymarin, a standardized extract of thistle seed, containing a mixture of flavonols consisting of silybinin, isocylbinin, silycristine, silydinin and so on. Silybinin itself is a mixture of two diastereomers, silybin A and silybin B.
The aim of this study was to evaluate silymarin on bcl2 protein to induce apoptosis and prevent cancer by molecular docking.
Method
In this study, we used the Pub Chem and uniprot sites to examine silymarin and bcl2 protein information. ViewerLite software, AutoDockTools-1.5.6, Chimera 1.15 and PyRx were also used. In this study, we first stored the information and structure of the bcl2 protein from the protein bank site (pdb) and uniprot the pdb file
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3D structure of bcl2 protein
Then we saved the structure and specifications of silymarin from pubchem site in sdf format.
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3D structure of silymarin
Using chimera software, the extra bcl2 protein chains were removed and only A chain remained. Also, water molecules and other solvents were removed by this software and hydrogen ions and charge flow were performed.
The location of the drug (protein action site) was then determined by the Deepsite site, the coordinates of which were as follows.
size_x = 25.0
size_y = 25.0
size_z = 25.0
Then we used Pyrex software to do the docking process.
Result
After molecular docking, the results of the effect of silymarin on Bcl2 protein are shown in the table below.
Molecular docking results of Bcl2 protein with silymarin
	silymarin
	Binding affinity(kcal/mol)
	RMSD lower bound
	RMSD upper bound

	Conformation 1
	-6.8
	0.0
	0.0

	Conformation 2
	-6.6
	5.783
	13.814

	Conformation 3
	-6.2
	2.038
	9.288

	Conformation 4
	-6.1
	5.025
	9.485

	Conformation 5
	-6.1
	1.592
	2.525

	Conformation 6
	-5.8
	2.738
	10.21

	Conformation 7
	-5.7
	4.79
	12.757


Conclusion
According to Docking results, it was found that silymarin has a good interaction with bcl2 protein due to its high binding affinity and RMSD, which is effective in inducing apoptosis and preventing the growth of cancer cells.
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