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Abstract: Pancreas cancer characterizes with late prognosis and weak treatment options. Intrinsic 

resistance to chemotherapeutic agents is the critical problem in pancreas cancer [1, 2]. In the lots of 

recent studies, LRH-1 transcription factor attends as one of the most important targets in pancreas 

cancer therapeutic options [3, 4]. LRH-1 employs β-catenin to upregulate CCND1, CCNE1 and C-

MYC genes in the Wnt signaling pathway. The result of that corporation and β-catenin/LRH-1 complex 

formation is the amplification and migration of the cancerous cells [5]. In the present research, we 

applied g-mmpbsa program implemented in GROMACS package for the initial β-catenin/LRH-1 

complex atomic coordinate with PDBid: 3TX7 to obtain potential disruptive peptide(s). This program 

applied in 100ns MD simulation of the β-catenin/LRH-1 complex. It causes the presentation of the 

critical interface residues. After that, pairing total binding free energy calculations were done to reveal 

the affinity binding peptide motif as a decapeptide DXMXXPQQTE. In accordance to the constructed 

motif, a 6859-member library constructed in MATLAB programming and Modeller 9.17 software. 

After that, virtual screening processes organized by Ehex values, C-terminal position and RMSD 

analysis. The Rosetta flexpepdock server was applied to flexible docking of the peptide protein 

backbones. Consequently, the initial 6859-member search space decreased to 7 potential disruptive 

peptide candidates for the next experimental validation.  

 

Keywords: β-catenin/LRH-1 complex; disruptive peptide; g_mmpbsa method; pancreas cancer; Hex docking. 

 

References: 

[1] J. Cui, W. Jiang, S. Wang, L. Wang and K. Xie, “Role of Wnt/β-catenin Signaling in Drug Resistance of 

Pancreatic Cancer”, Curr. Pharm. Design, 18 (2012) 2464-2471. 

[2] S. Chand, K. O’Hayer, F. F. Blanco, J. M. Winter and J. R. Brody, “The Landscape of Pancreatic Cancer 

Therapeutic Resistance Mechanisms”, Int. J. Biol. Sci. 12 (2016): 273-282. 

[3] Q. Lin, A. Aihara, W. Chung, Y. Li, X. Chen and Z. Huang, “LRH1 promotes pancreatic cancer metastasis”, 

Cancer Lett. 350 (2014) 15–24. 

[4] Q. Lin, A. Aihara, W. Chung, Y. Li, J. R. Wands, and X. Dong, “LRH1 as a driving factor in pancreatic cancer 

growth”, Cancer Lett. 345(2014): 85–90. 

[5] Oronza A. Botrugno,1,5 Elisabeth Fayard,1,5 Jean-Se´ bastien Annicotte,1,5 Ce´ line Haby,1 Thomas 

Brennan,2 Olivia Wendling, “Synergy between LRH-1 and _-Catenin Induces G1 Cyclin-Mediated Cell 

Proliferation”, Mol. Cell, 15 (2004) 499–509. 

 

  


