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Editorial on the Research Topic
Platelets in tumor biology: from molecular mechanisms to clinical
applications

Traditionally recognized for their pivotal role in blood clotting, in recent years, platelets
have acquired increasing attention for their multifaceted contributions to inflammatory and
immune responses (Morrell et al., 2019). While essential components of the circulatory
system, platelet involvement extends far beyond clot formation, revealing complex
mechanisms that maintain the body’s equilibrium. Platelets arise as anucleate
cytoplasmic fragments derived from megakaryocytes, generating different mature
mRNAs in response to external stimuli (Nassa et al., 2018). Platelet levels are increased
in cancer patients, and they can coat circulating tumor cells (CTCs), releasing platelet-
derived microparticles that promote metastasis (In’t Veld and Wurdinger, 2019). Platelets
can be affected by tumor cells as well: the so-called tumor-educated platelets (TEPs)
(Roweth and Battinelli, 2021). There is still much to learn about how this crosstalk could
promote tumor growth and progression. For instance, the role of platelets as modulators of
the antitumor immune response has been recently described (Chapman et al, 2012;
Zaslavsky et al, 2020; Gockel et al, 2022). These emerging biomarkers in liquid
biopsies might directly impact clinical practice.

This Research Topic contains four articles, namely, two original reports and two
reviews, related to the role of platelets in cancer growth and progression. In their research
article, Kelly et al. analyzed the role of PAI-1 in the progression of high-grade serous ovarian
cancer, the most common subtype of epithelial ovarian cancer. The strategy involved PAI-1
gene-silencing of cell lines treated either with healthy donor platelets or platelet-conditioned
media, followed by gene expression analysis, revealing that loss of PAI-1 disrupts pathways
integral to metastatic processes. Furthermore, PAI-1 levels were reduced in plasma from
patients following neoadjuvant chemotherapy. These data highlight PAI-1’s role as a
potential biomarker of prognosis and response to therapy.

In the work submitted by Eslami-Set al. the crosstalk between platelets and tumor cells in
colorectal cancer (CRC) was explored. In this case, the authors analyzed the effect of platelets
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and their conditioned media on cell lines obtained from circulating
tumor cells (CTCs) of patients with CRC, followed by gene expression
analysis. This study revealed that both conditioned media and cell-to-
cell contact influenced the profile of platelets, promoting their
activation and aggregation, and of CTCs, increasing the expression
of genes involved in cancer invasiveness.

Li et al. reviewed the interactions of platelets with tumor and non-
tumor cells during cancer development and progression. Platelets play
an important role in triggering thrombosis and inflammation, linking
hemostasis and immune responses. Platelets act on immune cells,
contributing to either anti- and pro-tumor immune responses
recruiting erythrocytes, monocytes, and macrophages. They can
of dendritic
presentation, stimulate neovascularization, contribute to formation
of neutrophil traps (NETs), impair NK cell immune surveillance, and
foster Thl, Th17, and Treg differentiation. Finally, Bekendam and
Ravid reviewed the mechanisms of platelet activation in cancer-
with
neoplasms (MPNs), characterized by clonal expansion of myeloid

also promote maturation cells and antigen

associated thrombosis, a focus on myeloproliferative
precursors and abnormal function of erythrocytes, leukocytes, and
platelets, leading to thrombotic and hemorrhagic complications.
Platelets are increasingly recognized as key players in tumor
biology and tumor immunology. The contributions included in this
Research Topic have further advanced the current lines of
investigation. More research in this field is needed to understand
the full impact of platelets on cancer biology, leading to the discovery
and implementation of biomarkers in clinical practice and the

development of innovative therapies.

References

Chapman, L. M., Aggrey, A. A, Field, D. J., Srivastava, K., Ture, S., Yui, K., et al.
(2012). Platelets present antigen in the context of MHC class I. J. Immunol. 189,
916-923. doi:10.4049/jimmunol.1200580

Gockel, L. M., Nekipelov, K., Ferro, V., Bendas, G., and Schlesinger, M. (2022).
Tumour cell-activated platelets modulate the immunological activity of CD4+, CD8+,
and NK cells, which is efficiently antagonized by heparin. Cancer Immunol.
Immunother. 71, 2523-2533. doi:10.1007/s00262-022-03186-5

In’t Veld, SGJG, and Wurdinger, T. (2019). Tumor-educated platelets. Blood 133,
2359-2364. doi:10.1182/blood-2018-12-852830

Morrell, C. N., Pariser, D. N,, Hilt, Z. T., and Vega Ocasio, D. (2019).
The platelet napoleon complex—small cells, but big immune regulatory

Frontiers in Cell and Developmental Biology

02

10.3389/fcell.2024.1373463

Author contributions

MA: Conceptualization, Project administration, Writing—original
draft, Writing-review and editing. AS: Conceptualization,
draft, editing. AZ:

Writing-original Writing-review

Writing-original Writing-review and

Conceptualization, draft,

and editing.

Conflict of interest

AKS declares the following: He is a shareholder of BioPath, and
is a consultant for Merck, AstraZeneca, Onxeo, ImmunoGen, Ivlon,
GSK, and Kiyatec.

The remaining authors declare that the research was
conducted in the absence of any commercial or financial
relationships that could be construed as a potential conflict
of interest.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

functions. Annu. Rev. Immunol. 37, 125-144, doi:10.1146/annurev-immunol-
042718-041607

Nassa, G., Giurato, G., Cimmino, G., Rizzo, F., Ravo, M., Salvati, A., et al. (2018).
Splicing of platelet resident pre-mRNAs upon activation by physiological stimuli results
in functionally relevant proteome modifications. Sci. Rep. 8, 498. doi:10.1038/s41598-
017-18985-5

Roweth, H. G., and Battinelli, E. M. (2021). Lessons to learn from tumor-educated
platelets. Blood 137, 3174-3180. doi:10.1182/blood.2019003976

Zaslavsky, A. B., Adams, M. P., Cao, X., Maj, T., Choi, J. E., Stangl-Kremser, J., et al.
(2020). Platelet PD-L1 suppresses anti-cancer immune cell activity in PD-L1 negative
tumors. Sci. Rep. 10, 19296. doi:10.1038/s41598-020-76351-4

frontiersin.org


https://doi.org/10.3389/fimmu.2023.1165989
https://doi.org/10.3389/fcell.2023.1207395
https://doi.org/10.3389/fcell.2023.1207395
https://doi.org/10.4049/jimmunol.1200580
https://doi.org/10.1007/s00262-022-03186-5
https://doi.org/10.1182/blood-2018-12-852830
https://doi.org/10.1146/annurev-immunol-042718-041607
https://doi.org/10.1146/annurev-immunol-042718-041607
https://doi.org/10.1038/s41598-017-18985-5
https://doi.org/10.1038/s41598-017-18985-5
https://doi.org/10.1182/blood.2019003976
https://doi.org/10.1038/s41598-020-76351-4
https://www.frontiersin.org/journals/cell-and-developmental-biology
https://www.frontiersin.org
https://doi.org/10.3389/fcell.2024.1373463

	Editorial: Platelets in tumor biology: from molecular mechanisms to clinical applications
	Author contributions
	Conflict of interest
	Publisher’s note
	References


