Acetylcholine transport in lung cancer:
the Organic Cation Transporter Novel, OCTN1 as a new
potential target in cancer therapy
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Introduction

Acetylcholine (ACh) signaling is involved in the development and progression of lung cancer, by regulating processes such as adhesion, migration, invasion,
proliferation, and EMT. This is closely related to the availability of ACh, which in turn depends on the function/expression of the Non-Neuronal Cholinergic
System (NNCS). In addition to ChAT, AChE and receptors, components of this system include membrane transporters mediating the release of ACh allowing
interaction with receptors. SLC22A4 (OCTNL1) is an acetylcholine transporter recognized as a member of the NNCS. It is overexpression in lung tumors makes
SLC22A4 a novel potential target for cancer therapy. To expand our knowledge in the relationships of this membrane transporter with lang cancer, OCTN1 was
extracted from lung cancer cells and its function was assayed in reconstituted proteoliposomes. The transport mediated by lung cancer SLC22A4 corresponded
to the properties of the transporter previously described. Ach transport assayed in proteoliposomes reconstituted with the lung cancer SLC22A4 was inhibited by
an anti-SLC22A4 antibody, demonstrating that Ach transport was indeed mediated by SLC22A4. Ach uptake was inhibited by external sodium, while Ach efflux
was not affected, confirming a role for SLC22A4 in Ach release in cancer cells. Given the lack of an experimentally solved structure of this protein, a reliable
model of SLC22A4 was generated to shed light on its interaction with potential ligands to be validated as inhibitors of the transporter. Based on the docking
score and binding energies of the best pose for each ligand analyzed, verapamil and quinidine were selected for further studies aimed at characterizing
inhibition, paving the way for a therapeutic perspective in lung cancer.
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Molecular Docking

Quinidine and Verapamil inhibition of
Acetylcholine uptake in liposomes

Conclusion

High-throughput virtual screening will be performed to identify inhibitors.
Indeed, OCTNL1 inhibition could influence cancer development and
progression, paving the way for a new therapeutic approach to lung cancer.
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