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Molecular Docking and Molecular Dynamics Approaches to Evaluate the Specificity
of the AS1411-Lapatinib Aptamer Complex in HER2-Positive Breast Cancer
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METHOD

INTRODUCTION & AIM

1. HER2 RECEPTOR OBTAINMENT AND PREPARATION 2. IDENTIFICATION OF THE HER2 KINASE CATALYTIC SITE
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structural stability, and ease of chemical modification.

AS1411, a guanine-rich aptamer with a stable G-quadruplex conformation, selectively
recognizes nucleolin overexpressed in tumor cells, promoting cellular internalization and BEECEIEUEIAEULS ROl BB Ieaile R DR o n e
intracellular accumulation. Therefore, the present study aimed to evaluate, through in silico = v

4. LAPATINIB LIGAND CONSTRUCTION AND PREPARATION
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targeted strategy against HER2-positive breast cancer. The HERZ2-Lapatinib complex (pH 7.5) | | conformers
exhibited binding affinities ranging from -9.12 to -12.51 kcal/mol, involving key catalytic & L y

residues such as Lys753, Glu770, Met801, Cys805, Thr862, and Asp863, which are known
to participate in ATP-pocket recognition and HERZ2 inhibition (Aertgeerts et al., 2011). The
AS1411-HER2 complex displayed highly favorable interaction energies (—62.70 to —47.34
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Site: predicted binding site; PLB: protein-ligand backbone interactions; Hyd: number of hydrogen bonds; F U T U I { E W O I { K/
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FUTURE PERSPECTIVES

C O N C L U S I O N S « Molecular dynamics simulations of the HER2—Lapatinib and AS1411—PEG3—-Lapatinib complexes.
* Binding free energy calculations (MM/PBSA and MM/GBSA) to further characterize molecular interactions.
* In vitro validation in HER2-positive breast cancer cell lines.

 Evaluation of the targeting efficiency and therapeutic potential of the proposed conjugate.
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binding to the receptor, suggesting its suitability as a targeting element. Moreover, the Aertgeerts K, et al. (2011). Structural analysis of the mechanism of inhibition and allosteric activation of the kinase domain of HER2 protein kinase. J
stable association observed between AS1411 and Lapatinib indicates that aptamer Biol Chem, 286, 18756-18765. | | S
functionalization is unlikely to impair the drug’s binding capabilities. The identification of key §§1\2V1’1e;‘]‘°"t$nc’2f)' Lapatinib: mechanism of action and HER2 signaling inhibition. Oncogene, 21, 6255-6263.
interacting residues and favorable docking parameters across all evaluated complexes Bates PJ, et al. (2009). Discovery and development of the G-rich oligonucleotide AS1411 as a novel treatment for cancer. Cancer Research, 69, 6709—
provides structural evidence supporting the rational design of the proposed conjugate. 6713.
Overall. the computational findings suggest that the integration of AS1411. PEG3. and Reyes-Reyes EM, et al. (2010). Mechanism of action of the AS1411 aptamer. Journal of Experimental Therapeutics and Oncology, 8, 307-313.
L : : . . DY G-Quadruplexes and Aptamer-Based Drug Delivery
Lapatinib may enhance molecular targeting while preserving therapeutic functionality, Kejnovska |, et al. (2023). G-quadruplex aptamers in targeted cancer therapy. Frontiers in Molecular Biosciences, 10, 1217769.
warranting further validation through molecular dynamics simulations and experimental Zhou J, Rossi J. (2017). Aptamers as targeted therapeutics: current potential and challenges. Nature Reviews Drug Discovery, 16, 181-202.
studies Molecular Docking / Computational Design

Morris GM, et al. (2009). AutoDock4 and AutoDockTools4: Automated docking with selective receptor flexibility. J Comput Chem, 30, 2785-2791.
Kozakov D, et al. (2017). The ClusPro web server for protein—protein docking. Nature Protocols, 12, 255-278.

https://sciforum.net/event/IECC2026



https://sciforum.net/event/IECC2026

	Diapositiva 1

