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Abstract

Background: Presence of CTCs in peripheral blood of cancer patients is strongly associated
with poor survival outcomes, however, little is known about their biological complexity. CTC
survival may depend on their physical and molecular adapting ability which involves,
presence of different CTCs subpopulations with markedly distinct characteristics. Few works
have focused on investigating the mechanisms by which tumor cells are directly modified by
platelets and how this interaction affects their structural composition and therefore their
phenotype and consequently their functionality. Herein, we explored the tangled bidirectional
interactions between platelets and tumor cells, revealing that platelets can actively modify
tumor cells phenotype, their genetic content and their functional abilities.

Methods: Co-culture of human platelets from healthy donors and eleven human cancer cell
lines were performed (LNCAP, PC3 and 22RV1 from prostate cancer; H1975, H1299 and, A549
from lung cancer; SW480 and SW620 from colon cancer, and MCF7, MDA-MB-231, and
HCC70 from breast cancer. Lipidic and RNA transference were quantify by flow cytometry
using labelling reagents. Protein transference (CD42 and CD61) was determined by Western
blot. Tumor cell gene expression was analyzed for EMT and stemness related genes after
co-culture with platelets. Proliferation assay was performed. CTCs from prostate cancer
patients was collected and CD61 platelet marker was studied.
Results: We obserbed an efficient exchange of lipids, proteins and RNA between platelets
and tumor cells. Remarkably, we observed that platelets transferred structural components to
tumor cells with higher efficiency than tumor cells to platelets (p=0.001). This biological
interplay occurred by direct contact, internalization or via extracellular vesicles. As a result,
tumor cells acquired platelet markers (CD61 and CD42), showed decreased EpCAM,
expressed epithelial-to-mesenchymal transition markers, and increased proliferation rates.
Moreover, we were able to detect CD61 in CTCs from early and advanced prostate cancer.
Conclusions: Our results demonstrated, for the first time, that platelets educate tumor cells
by highly efficient transference of lipids, proteins and RNA through different mechanisms.
These results suggest that tumor cells and CTCs might acquire highly dynamic and aggressive
phenotypes due to platelets interaction including EMT, stem-like phenotype and high
proliferative rates.
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