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Abstract: This study employs molecular docking simulations using Autodock Vina with the Pyrx
program to investigate the binding interactions between Human prostate-specific antigen (PSA) and
natural compounds, namely Amentoflavone, Ginketin, Rutin, and Hypericin. The evaluation
reveals excellent binding energy values, averaging around -10 kcal/mol, suggesting robust and
favorable interactions between the selected compounds and PSA. The results provide valuable
insights into the potential therapeutic applications of these natural compounds in the context of
prostate cancer treatment or management. Further experimental validation is warranted to confirm
these findings and explore the viability of these compounds as promising candidates for innovative
therapeutic strategies. This research contributes to the growing body of knowledge in the field of
molecular docking and its applications in drug discovery and bioinformatics.
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1. Introduction

Prostate-specific antigen (PSA or KLK3) serves as a crucial indicator in the detection and control
of prostate cancer. It is a glycoprotein belonging to the kallikrein-related protease family, regulated
by androgens, and is secreted by the epithelial cells of the prostate gland [1,2].

Prostate cancer is a type of cancer that develops in the prostate, a small gland that produces
seminal fluid in men. It is one of the most common cancers among men. Prostate cancer usually grows
slowly and may not cause noticeable symptoms in its early stages. However, as the cancer advances,
it can lead to symptoms such as difficulty urinating, blood in the urine or semen, pelvic discomfort,
and erectile dysfunction. Screening for prostate cancer often involves the measurement of prostate-
specific antigen (PSA) levels in the blood, as elevated levels may indicate the presence of cancer.
Diagnosis is typically confirmed through a biopsy, where a small sample of prostate tissue is
examined under a microscope[3-5].

The current study is focused on conducting molecular docking simulations [6-8] to investigate
the binding interactions of various natural compounds with Human prostate-specific antigen (PSA
or KLK3). Molecular docking is a computational technique used to predict and analyze the binding
affinity and orientation of small molecules, such as natural compounds, within the binding site of a
target protein—in this case, the PSA.The objective is to understand how these natural compounds
interact with the PSA at a molecular level, potentially revealing insights into their ability to modulate
or inhibit the activity of PSA. Such findings could have implications for the diagnosis and
management of prostate cancer, as PSA is a significant marker in the context of this disease.
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2. Material and Methods

Structure of Crystal Human Prostate-specific antigen was taken from Protein Data Bank (PDB
Code:2ZCH). The docking investigation was meticulously prepared and was executed by Autodock
Vina [6] with Pyrx program, using: Grid box Coordinates of binding Center X (-31.3121), Y(-33.4163),
Z(-17.7042); size_x = 44.8086516953; size_y = 50.3861114502; size_z = 45.3239394379.

3. Results and Discussion

In this investigation, molecular docking simulations [6-8] were conducted to predict the binding
modes and energies of various natural compounds with Human prostate-specific antigen (PSA). The
acquired results could offer valuable insights for subsequent experimental validation and show
promise for the potential development of innovative therapeutic approaches.

A noteworthy observation derived from the docking results is the identification of molecules
that assume their most favorable poses, characterized by the highest negative binding energies
during interaction with the target. This observation suggests a robust and effective binding affinity
between the natural compounds and PSA.

The docking results, assessed using Autodock Vina [6] with the Pyrx program, indicate that
Amentoflavone, Ginketin, Rutin, and Hypericin have exhibited outstanding binding energy values,
approximately reaching -10 kcal/mol.

Table 1. Comparison best binding energies scores (kcal/mol) of natural compounds in complex with
Human prostate-specific antigen (PSA), evaluated by Blind Docking method with Pyrx program.

Ligand Binding Energy (kcal/mol)
Amentoflavone -9.8
Ginketin 99
Rutin 96
Hypericin -9.6
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Figure 1. displays the docking outcomes of Structure of Crystal Human Human prostate-specific
antigen (PSA) in conjunction with docked amentoflavone -9.8 kcal mol, within the Ligand Binding
Site, as analyzed by Autodock Vina with pyrx program. On the left side, 2D diagrams illustrate the
residue interactions between the protein and amentoflavone. Meanwhile, the right side exhibits the
Ligand Binding Site of the protein, highlighting the specific location of amentoflavone.
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Figure 2. displays the docking outcomes of Structure of Crystal Human Human prostate-specific
antigen (PSA) in conjunction with docked Ginkgetin -9.9 kcal mol, within the Ligand Binding Site, as
analyzed by Autodock Vina with pyrx program. On the left side, 2D diagrams illustrate the residue
interactions between the protein and Ginkgetin. Meanwhile, the right side exhibits the Ligand
Binding Site of the protein, highlighting the specific location of Ginkgetin.
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Figure 3. displays the docking outcomes of Structure of Crystal Human Human prostate-specific
antigen (PSA) in conjunction with docked Rutin -9.6 kcal mol, within the Ligand Binding Site, as
analyzed by Autodock Vina with pyrx program. On the left side, 2D diagrams illustrate the residue
interactions between the protein and Rutin. Meanwhile, the right side exhibits the Ligand Binding
Site of the protein, highlighting the specific location of Rutin.
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Figure 4. displays the docking outcomes of Structure of Crystal Human Human prostate-specific
antigen (PSA) in conjunction with docked Hypericin -9.6 kcal mol, within the Ligand Binding Site, as
analyzed by Autodock Vina with pyrx program. On the left side, 2D diagrams illustrate the residue
interactions between the protein and Hypericin. Meanwhile, the right side exhibits the Ligand
Binding Site of the protein, highlighting the specific location of Hypericin.

4. Conclusions

In conclusion, these molecular docking simulations employing Autodock Vina with the Pyrx
program have demonstrated promising interactions between Human prostate-specific antigen (PSA)
and natural compounds, specifically Amentoflavone, Ginketin, Rutin, and Hypericin. The
consistently excellent binding energy values of approximately -10 kcal/mol suggest a strong potential
for these compounds in modulating PSA activity. These findings present a foundation for further
experimental validation to confirm the observed interactions and explore the practical applications
of these natural compounds in prostate cancer treatment or management.
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