Applied molecular biology
Vol.3, issu.5, Winter. 2025

P.P 87-101

Study of the interaction between MDM?2 antagonists and the
P53-MDMZ2 protein complex through molecular docking to
evaluate their effect on P53 protein stabilization in breast
cancer cells

Ali yousefian!, Fatemeh Moradian?*

1. Department of Basic Sciences Group, Sari Agricultural Sciences and Natural Resources
University, Sari, Mazandaran, Iran (Corresponding Author).

2. Associate Professor, Department of Basic Sciences, Sari Agricultural Sciences and
Natural Resources University, Sari, Iran (f. moradian@sanru.ac.ir).

Acrticle history:

Received:10/02/2025  Revised:13/02/2025 Accepted:25/02/2025

Abstract

Breast cancer is one of the most common types of cancer among women
worldwide. Genetic alterations and disruptions in the regulation of key
signaling pathways, including the instability of the P53 protein, contribute
to the progression of breast cancer. The MDMZ2 protein, a negative regulator
of P53, is frequently expressed in breast cancer and leads to the degradation
and functional inactivation of P53. In recent years, extensive efforts have
been made to design effective antagonists to inhibit MDM2 function. These
small-molecule compounds are designed to restore P53 activity and hold
significant potential for targeted breast cancer therapy. In the present study,
the interaction of the MDM2 protein with selected antagonists, including
Nutlin-3, MI-63, and Idasanutlin, was investigated using the molecular
docking method. The aim of this research was to evaluate the binding
affinity of these antagonists to the MDM2 protein and assess their
effectiveness in inhibiting MDM2 and stabilizing P53. The results indicated
that the molecule MI-63 exhibited a stronger binding affinity to MDM2
compared to Idasanutlin and Nutlin-3. Therefore, it can be hoped that this
antagonist may inhibit the MDMZ2 protein, prevent the degradation of P53,
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and ultimately stabilize its function.
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