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Abstract

Drug repurposing is proved to be a groundbreaking concept in the field of cancer research, accelerating
the pace of de novo drug discovery by investigating the anti-cancer activity of the already approved
drugs. On the other hand, it got highly benefitted from the advancement in the in-silico tools and
techniques, which are used to build up the initial “proof of concept” based on the drug-target
interaction. Acalabrutinib (ACL) is a well-known drug for the treatment of hematological malignancies.
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But, the therapeutic ability of ACL against solid tumors is still unexplored. Thereby, the activity of ACL
on breast cancer and lung cancer was evaluated utilizing different computational methods. A series of
proteins such as VEGFR1, ALK, BCL2, CXCR-4, mTOR, AKT, PI3K, HER-2, and Estrogen receptors were
selected based on their involvement in the progression of the breast as well as lung cancer. A multi-
level computational study starting from protein-ligand docking to molecular dynamic (MD)
simulations were performed to detect the binding potential of ACL towards the selected proteins.
Results of the study led to the identification of ACL as a ligand that showed a high docking score and
binding energy with HER-2, mTOR, and VEGFR-1 successively. Whereas, the MD simulations study has
also shown good docked complex stability of ACL with HER2 and VEGFR1. Our findings suggest that
interaction with those receptors can lead to preventive action on both breast and lung cancer, thus it
can be concluded that ACL could be a potential molecule for the same purpose. Communicated by
Ramaswamy H. Sarma. © 2023 Informa UK Limited, trading as Taylor & Francis Group.
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