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WNT-5A secretion on extracellular vesicles as a potential biomarker and a novel therapeutic target for
NSCLC.

Introduction and objective: Lung cancer is one of the leading causes of mortality worldwide and the most
common in Europe. 85% of all lung cancers are categorized as non-small cell lung cancer (NSCLC). To improve
patient survival, research has focused on the mechanisms involved in tumor progression in order to develop more
targeted therapies. In this way, the EGFR (Epidermal Growth Factor Receptor) signaling pathway has been
identified as one of the key pathways in NSCLC tumor. However, the effect of EGFR inhibitors is limited in time by
the appearance of resistances, thus highlighting the importance to better understand the mechanisms involved in
tumor progression to develop new targeted therapies. Extracellular vesicles (EVs) are membranous vesicles with a
diameter between 10-100nm that mediate intercellular communication through their cargos. Cancer-derived EVs
have been recently discovered to play crucial roles in promoting tumor progression and modifying the cellular
microenvironment. In addition, recent studies have suggested that EV proteins may be promising novel biomarkers
for the diagnosis of lung cancer. The Wnt signaling pathway is activated in a majority of NSCLC, and the non-
canonical WNT-5A ligand has been found overexpressed in NSCLC and associated with tumor aggressiveness
and drug resistance. WNT ligands have been recently discovered to be carried by EVs and EV-associated WNT-5A
has been reported to induce malignant invasion in breast cancer cells. Here we hypothesize that EVs are mediating
the cellular communication through WNT-5A in NSCLC which could promote tumor malignancy and drug resistance
in NSCLC. We aim to characterize the WNT-5A secretion by EVs in both human NSCLC cell lines and plasma from
patients in order to correlate it with disease malignancy.

Methods: EVs were isolated by serial ultracentrifugation from human NSCLC cell lines supernatants or from
NSCLC patients’ plasma. The isolated vesicles were characterized for their shape and size by electron
transmission microscopy and dynamic light scattering. Furthermore, EVs were analyzed for the protein expression
of EV markers (Calnexin, TSG101, CD81, Calreticullin and HSP70) and WNT-5A by western blotting.

Results: WNT-5A was found to be transported in a great extent by EVs in a variety of human NSCLC cell lines and
in plasma from NSCLC patients. Moreover, we found increased EV-associated WNT-5A in plasma from NSCLC
patients with EGFR mutations when compared to wildtype EGFR patients.

Conclusions: WNT-5A is secreted by EVs in NSCLC from both cell lines and human plasma being increased in
those with mutations in EGFR. Thus, WNT-5A might have a role in the cellular communication by extracellular
vesicles in the tumor environment, especially in those patients with EGFR mutations. Further studies on WNT5A
secretion via EVs in NSCLC could provide a therapeutic target to avoid drug resistance as well as a potent
biomarker.
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