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Editorial on the Research Topic 


Moving beyond the molecular mechanisms of malignant pleural mesothelioma: Cues for novel biomarkers and drug targets


Malignant pleural mesothelioma (MPM) is an important challenge for our society and world health even though it is a rare tumor. Its major cause, asbestos, has been abundantly utilized in the last century, and it is now widely present in our daily environment, for example, in constructions. Although most of the high-income countries have banned asbestos, larger parts of the world’s population are still exposed in an uncontrolled way to the mineral, and worldwide the incidence of MPM is rising (1, 2). In parallel, progresses on the therapies available to treat MPM are advancing only at a low pace, and cure remains elusive (3). For almost two decades, platinum and pemetrexed (PMX) remained the treatment cornerstone and it is only recently that immunotherapies are offering an alternative (4, 5). The biology of MPM is complex, and its clinical presentation is challenging, but these are not the sole reasons for such slow progress. MPM is a rare cancer, making it less attractive for experimenting with novel technologies or innovative approaches. For example, dedicated data repositories or bioinformatic strategies, in particular in the field of novel omics sciences, are rare in MPM, limiting the access to important resources for biological and translational studies or novel biomarkers. We recognize that in the era of modern research resulting in a high amount of accessible data, bioinformatics strategies and dedicated data repositories are becoming crucial for analyzing and interpreting the available data in MPM. Within the topic, we therefore intended to provide a space for research works in MPM that may have taken advantage of modern large dataset approaches to improve treatment or biomarker strategies. We highlighted the efforts ongoing within the community to make such approaches possible. We further identified examples of real-world questions in MPM that may profit of the application of such approaches.

In their work, Sato et al. make advantage of RNA sequencing and metabolic approaches to explore resistant mechanisms to PMX. In previous works, low expression levels of thymidylate synthase (TYMS) were significantly associated with disease control, improved progression-free survival, and overall survival in MPM patients treated with pemetrexed-based regimens (6). Keeping with these findings, the present study demonstrates that overexpression of TYMS confers resistance to PMX treatment in MPM cell lines (Sato et al.). Notably, the authors demonstrate by metabolomics analysis that cells resistant to PMX show a reduction in deoxyuridine monophosphate (dUMP) and an increase in deoxythymidine monophosphate (dTMP), suggesting that measurement of dTMP may be an additional biomarker for monitoring PMX response. Thus, prospective trials for the validation of the prognostic/predictive role of both TYMS and dTMP in MPM patients treated with pemetrexed-based regimens are warranted. Among the articles included in this Research Topic, Huo et al. present an excellent example of the usefulness of the few omics data repositories available for translational research in MPM. Using a public dataset available from TCGA, they demonstrate that MPM tumors overexpress TWF1 (Twinfilin Actin Binding Protein 1) and that higher expression is related to a worse prognosis. Other than offering a new biomarker for the prognostic stratification of MPM patients, this knowledge paves the way for investigating the role of TWF1 in MPM biology and its potential as a therapeutic target. To further address the importance of omics data resources for MPM, Martens et al. present the effort of a larger group of MPM and bioinformatic experts who worked together to establish the first version of a molecular pathway model of MPM. The work offers to the community the first pathway knowledge base entirely dedicated to MPM and within an interactive platform that permits and encourages the direct active contribution of each scientist in the field. It is an open-source resource for systems biology-oriented information that may support translational research in MPM. The works of Usada and colleagues (Usada et al.) and Idkedek et al. report examples of real-case scenarios in MPM where large dataset approaches, if routinely in place for MPM, may be beneficial for concrete clinical questions like how to discriminate MPM from confounding diseases or how to recognize individuals hereditary at risk for MPM and how to monitor them for the disease.

In conclusion, this Research Topic aims at giving an overview of MPM, with a special focus on new potential biomarkers and innovative multidisciplinary research strategies against vulnerabilities emerging from omics studies.
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