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ABSTRACT: 

 

Background: Breast tumor is the most common tumor in women and the second 

leading cause of tumor death in women, after lung tumor. As people get older, their 

chances of developing breast tumor increase. Breast tumor is a major health 

concern in developed countries. Glutathione is an endogenous antioxidant that 

helps maintain quality of life and may help prevent breast tumor. The role of 

endogenous glutathione as a regulator of Wnt/beta catenin signalling in breast 

tumor will be studied using molecular docking.. Materials and Methods: The 

molecular docking analysis is a bio-informatic study executed in a dental college. 

The endogenous substance Glutathione which is secreted after exercise is used as a 

target protein. The interaction of glutathione with proteins relevant to breast tumor 

namely Beta catenin , MYC are included for docking analysis. The protein 

structure is retrieved using protein data bank, Protein protein docking done using 

patch dock server followed by visualisation of protein- protein interaction using 

pymol. Results: The surface representation of Glutathione with Beta-catenin,MYC 

complex showed good shape complementarity. The number of structurally aligned 

residues indicates anticipated binding free energy for the top-listed solutions. 

Conclusion: The findings suggest that exercise-induced endogenous glutathione 

may operate as a regulator of wnt/beta catenin signalling in breast tumor. The 

exercise may help maintain gene expression balance by modifying the Wnt/beta 

catenin signalling system, as well as operate as a protective factor in preventing, 

controlling, and aiding as an additional therapy for breast tumor with a favourable 

prognosis. 

 

KEYWORDS: Beta-catenin; MYC; Breast tumor;  Exercise; Glutathione; 

Innovative method 

 

INTRODUCTION: 

 

 The most frequent tumour in women is a breast tumour. After lung cancer, breast 

cancer is the second most common cause of cancer death among women. Breast 

cancer risk rises as you become older.Breast tumor is a major health problem in 

developed countries. The chance that a woman will die from breast tumor is about 

39(about 2.6%) From 2013 to 2019,the death rate decreased by 1% per year. 

Increase in the body weight contributes in the risk of developing number of 

tumors.. Glutathione is a natural antioxidant secreted endogenously post exercise 

that helps in maintaining the quality of life and may prevent breast tumor. 

Glutathione has its own vital role in the process of cell differentiation and 

proliferation. Any disturbances in the homeostasis of  glutathione can lead to the 
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development of tumor. 1 Aerobic exercise training, circuit weight, combined 

training may modulate the GSH antioxidant system.2,3TP53 gene expression is a 

metastatic regulator in breast tumor. It may exhibit potent anti-tumor potential. 4 

The GSH Oxidant system plays a key role in the dependent drug which can induce 

apoptosis. 5,6Cells proliferate in the MYC variable so the transcription factors 

required for the gene expression in the breast tumor.7 The exploration from our 

previous studies 8 9,10 91112131412,141516 17  have led us to concentrate on the current 

study. 

 

Glutathione is a crucial signal transduction pathway that controls cell 

differentiation, proliferation, apoptosis, ferroptosis, and immunological activities. 

Tumor development, progression, and treatment response have all been linked to 

molecular alterations and abnormalities . It elicits both protective and harmful 

responses. Exercise aids tumor patients in surviving and recovering after therapy. 

Long-term tumor survivors may benefit from exercise, which may help them live 

longer. Physical activity is beneficial to people with tumor of all types. 18. Breast 

tumor symptoms, both acute and chronic, are influenced by regular exercise. 19. 

Physical exercise promotion is a reasonably cost- effective technique to 

supplement current adjuvant therapy and perhaps aid in the  prevention of breast 

tumor. 20. Physical activity appears to have a greater impact on postmenopausal 

women, women of normal weight, and those without a family history of breast 

tumor.21 Studies at molecular levels were performed by our team of researches 

which insisted us to proceed this study. 22–29,30,31,32,33,34,35,36,37–41Thus the present 

study attempted to analyse the role of endogenous glutathione as a regulator of 

Wnt/Beta catenine signalling relevant to breast tumor through a molecular docking 

study. 

 

MATERIAL AND METHODS: 

 

The molecular docking analysis is a computer based study. The endogenous 

substance Glutathione which is secreted after exercise is used as a target protein. 

The interaction of glutathione with proteins relevant to breast tumor namely  Beta 

catenin , MYC are included for docking analysis.  

 

Procedure: 

 

Retrieval of Target proteins structures from Protein data bank: 

 

In order to study the mechanism of interaction between Glutathione with Beta-

catenin,MYC proteins, the three dimensional structures were downloaded from 

https://paperpile.com/c/WUK6JR/v9xM
https://paperpile.com/c/WUK6JR/7SnG+zegj
https://paperpile.com/c/WUK6JR/DZvZ
https://paperpile.com/c/WUK6JR/pcvX+rW4d
https://paperpile.com/c/WUK6JR/wACA
https://paperpile.com/c/WUK6JR/gb71P
https://paperpile.com/c/WUK6JR/R3oLH+D8kcA
https://paperpile.com/c/WUK6JR/R3oLH
https://paperpile.com/c/WUK6JR/R3oLH
https://paperpile.com/c/WUK6JR/rdRoO
https://paperpile.com/c/WUK6JR/rdRoO
https://paperpile.com/c/WUK6JR/UsbFR
https://paperpile.com/c/WUK6JR/UsbFR
https://paperpile.com/c/WUK6JR/ZoanU
https://paperpile.com/c/WUK6JR/ZoanU
https://paperpile.com/c/WUK6JR/CBFs7
https://paperpile.com/c/WUK6JR/s9sZD+Y6o31+sMtAS+OTVme+9GRAv+pMMc4+2FA6D+wS0U8
https://paperpile.com/c/WUK6JR/Qgm3f
https://paperpile.com/c/WUK6JR/CGFZ1
https://paperpile.com/c/WUK6JR/UtuUx
https://paperpile.com/c/WUK6JR/JfVZ7+ApuiC
https://paperpile.com/c/WUK6JR/W9K8X
https://paperpile.com/c/WUK6JR/Gk6e4
https://paperpile.com/c/WUK6JR/BlhYb+6lj2y+v1UIz+isMw8+AK1DS
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Protein Data Bank using the respective Pdb ids( Pdb ids: Glutathione -1PKW; 

Beta-catenin-4DJS; MYC-6G6K) 

 

Protein-Protein Docking: 

 

Patch Dock (http://bioinfo3d.cs.tau.ac.il/PatchDock), a molecular docking 

approach based on geometry, was used to investigate the interaction of Glutathione 

with Beta-catenin and MYC proteins. The Patch Dock service generates docked 

transformations with high molecular shape compatibility. The computer divides the 

Connolly dot surface representation of the molecules into concave, convex, and flat 

regions. To achieve a variety of transformations, the patches were coupled 

according to their complementarity. Clustering was done with a default value of 4, 

and duplicated solutions were removed using RMSD clustering. The geometric 

score, desolvation energy, interface area scale, and actual rigid transformation of 

the solutions are all generated by the Patch Dock output. There are twenty 

solutions for each complicated were developed, and one complex was chosen for 

further examination based on the geometric shape scoring of both complexes. 

 

Visualization of Protein – Protein interactions: 

 

The remaining interactions between docked complexes were examined using the 

Pymol academic version. For the results, the colour intensity of interactions was 

displayed and exported [4]. Pdbsum was used to figure out what kinds of 

interactions Glutathione has with Beta-catenin and MYC proteins. 

RESULTS 

 

The surface representation of the Glutathione with Beta-catenin, MYC complex 

showed strong shape complementarity and was docked using Patch dock server 

(http://bioinfo3d.cs.tau.ac.il/PatchDock) to understand the level of interaction 

between these proteins. (Figure 1,2The number of structurally aligned residues 

expressed within the distance cut-off of 4, and the number of hot-spot left overs in 

the protein and protein interface were analysed using grades representing assumed 

binding free energy for the top-listed solutions, the number of structurally aligned 

residues expressed within the distance cut-off of 4, and the number of hot-spot left 

overs in the protein and protein interface. (Table1). The number of hydrogen 

bonds, hydrophobic, and non-bonded contacts is calculated using the PDBSUM 

software.. Mainly the amino acidsTYR-9,  ALA-12, PHE-10, GLY-14, ARG-13, 

ARG-15, GLU-17,  SER-18,  LEU-41,  ARG-45,  PHE-52, GLN-54,  THR-68, 

VAL-55. PRO-66, of glutathione plays a major to form the interaction with Beta-
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catenin, MYC proteins. These amino acids residues act as a hot –spot for 

interaction among these proteins.  

Table 1:Molecular docking results of Glutathione with Beta-catenine,MYC 

proteins. 

Protein Name            Score ACE(Atomic contact 

energy) 

Beta Catenin 16312 -191.62 

MYC Protein 13824 -475.19 

fig1: The figure represents the Structure for Protein Glutathione 

 
 

Fig 2: The figure represents the protein- protein interaction between beta-catenin 

and Glutathione protein compounds 
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Fig 3: The figure represents the protein- protein interaction between MYC and 

Glutathione protein compounds 

DISCUSSION: 

The docking study's findings could add to the growing body of data indicating 

exercise-induced endogenous glutathione may be a protective molecule against 

breast tumor cell development. It was possible to create more selective and 

effective inhibitors by understanding these types of interactions. We confirmed that 

glutathione may operate as a regulator for the Wnt/beta catenine signalling 

pathway in breast tumor in this work.. 

Protein-protein connections comprise much of the cellular processes (PPIs). 

Therefore, accurate information about the residues of amino acid  present in PPIs 

must be gathered. The numerous PPIs that describe experimental techniques seem 

to be available. Though very reliable, these experimental approaches are 

consuming more time, intense labour, and very costly. Various laboratories have 

built various bioinformatics parameters to create different numbers of 

bioinformatic technical tools to forecast PPIs in order to solve the existing 

challenges. For the prediction of three-dimensional structures of proteins as well as 

protein complexes, bioinformatic algorithms have been used. These days, 

numerous machine learning algorithms were used for the purpose of PPI analysis.. 

The methods of docking can be classified widely as rigid body and flexible system 

of  docking, Patch Dock is a database for molecular protein-protein docking.   

       

Aerobic exercise prevents breast tumor. Protein protein connection is a cellular 

process and the molecular docking used to produce 3D Structures in the Protein 

Data Bank(PDB). Oxidised glutathione will reduce the glutathione bound together 
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by the sulfur atoms. Endogenous oxygen and the nitrogen species will reduce the 

oxidative stress in the Beta catenin.42,43 83g/d of almonds increases the glutathione 

in the smokers which will decrease 16% of DNA damage.In meditation 

practitioners 20% of glutathione level is reported to get increased. GSH oxidant 

system plays a key role in MYC dependent drugs which will induce the apoptosis 

and the transcription factors required in MYC for gene expression in breast tumor 

to proliferate the cells. Glutathione with MYC Protein may prevent breast tumor 

through wnt/beta catenin pathway as discovered by Nusse and Varmus. Wnt/beta 

catenin signalling,a highly conserved pathway through evolution and the key 

cellular function will include the cell proliferation, differentiation, migrates, stem 

cell renewal, gene stability, apoptosis. 42 

 

WNT’s translated products of WNT genes are cysteine rich glycoproteins which 

are secreted by the cells into the extracellular matrix. The Wnt family's signalling 

is secreted by glycoproteins via beta catenin, a transcriptional co-activator that 

regulates embryonic development and adult homeostasis. The expression of beta 

catenin in triple negative breast tumor was linked to poor overall survival and 

disease-specific survival.. 2  

   

Glutathione helps to maintain the stem cell phenotype by promoting glutathione 

synthesis and keeping the body's redox balance in check. It restored the redox 

equilibrium in the stress response, which is critical for physiological cellular 

processes and survival. Glutathione has pleiotropic functions in protecting damage 

from external, internal, and intracellular stressors. The GSH homeostasis is 

maintained in cells that have been exposed to genotoxic stress. Genotoxic stress is 

essential for the maintenance of normal cellular function, transcriptional activity, 

and metabolism. At the promoters of numerous genes in the GSH metabolism 

cascade, beta catenin forms a complex.. 44,45 

 

Exercise training has evolved the new approach.  Effectiveness of the exercise 

training programmes was demonstrated to have a significant impact in breast tumor 

prevention and progression.46 The scope of this study was to assess the impact of 

the aerobic exercise training as assessed by the changes in the GSH oxidant 

system.47-52. Antioxidant mechanisms include enhanced expressions of the 

molecules which can control the ROS accumulation by both the enzymatic and 

non-enzymatic interactions. Wnt/beta catenin signaling has a major role in 

development and diseases and it can start by the action of the FZ(frizzled 

receptors) whose co.receptors is LDL receptors related to the tumor protein. 

Wnt/beta catenin signaling is crucially involved in the pattern of axial in the 

vertebrates embryogenesis.44,53-57   

https://paperpile.com/c/WUK6JR/fex9+YEwP
https://paperpile.com/c/WUK6JR/fex9
https://paperpile.com/c/WUK6JR/7SnG
https://paperpile.com/c/WUK6JR/wGx8+1Akx
https://paperpile.com/c/WUK6JR/NBlj
https://paperpile.com/c/WUK6JR/oeb7
https://paperpile.com/c/WUK6JR/wGx8
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Encapsulating through the molecular docking study can act as preliminary 

evidence to understand the interacting mechanism between the target protein 

endogenous glutathione and the proteins expressed in breast carcinoma beta 

catenin and MYC.  The interactions make the concept evident that exercise 

induced glutathione can act as a regulator in modulating the expression of beta 

catenin and MYC proteins in controlling breast carcinoma. Future research could 

include more protein interactions in human and animal models as part of a large-

scale investigation to better understand the context. 

CONCLUSION: 

 

             From the results of the analysis it can be concluded that the role 

endogenous glutathione induced by exercise may act as the regulator of wnt/beta 

catenin signaling in breast carcinoma. By regulating the Wnt/beta catenin 

signalling pathway, the exercise may assist maintain gene expression balance and 

act as a protective factor in preventing, controlling the metastasis and aid as an 

adjunct therapy for breast carcinoma with good prognostic value. 
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