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Editorial on the Research Topic: 


Regulators of radiosensitivity in colorectal cancer


Ionizing radiation has been used for the treatment of cancer since 1896, shortly after Roentgen’s discovery of X-rays (1). The term ‘radiosensitivity’ is one of the most extensively used words in oncology. It was initially used by French as “radiosensibilité” and by Germans as “Strahlenempfindlichkeit” in 1907 (2). The French “radiosensibilité” was likely originated from “radioactivité”, proposed by Curie to replace the term “hyper-phosphorescence” initially chosen by Becquerel following his discovery of natural radioactivity in 1896. While the term “radiosensitivity” was used by the pioneers to describe only the predisposition to the radiation-induced adverse tissue reactions related to cell death, a confusion emerged in the literature from the 1930s when English became the official language during the first International Congresses of Radiology, and the term “radiosensitivity” was indifferently used to describe the toxic, cancerous, or aging effect of irradiation (3). Accordingly, the mechanism of radiosensitivity, notably observed after radiotherapy appeared to be different than those linked to predisposition to radiation-induced cancer, commonly termed as radiosusceptibility. The separate use of the terms ‘radiosensitivity’ and ‘radiosusceptibility’ has been suggested to describe variability in the risk of, respectively, adverse tissue reactions (deterministic effect) following radiotherapy and radiation-induced cancer (stochastic effect).

Cancer cells respond to irradiation in a heterogeneous manner depending on their intrinsic properties for regulating their DNA damage repairs, mitochondrial functions, distribution of cells in different phases of the cell cycle, and tendency to undergo apoptosis. Furthermore, extrinsic environment such as the degree of hypoxia within the tumor population is also an important factor for regulating response of cancer cells to radiotherapy (RT). In addition, the degree of radiosensitivity of cancer cells depends on the cell heterogeneity within the tumor mass that includes cancer-initiating cells or cancer stem cells. In recent years, researchers in oncology identified potential genes, miRNAs, RNA-binding proteins, and stem cells-associated factors regulating the radiosensitivity of cancer cells, hence the overall effectiveness of radiotherapy.

Radiotherapy is a standard treatment for solid tumors and over 50% of patients with cancer receive irradiation as therapy. While radiotherapy has significantly improved the overall survival and quality of life of cancer patients, its efficacy has still been markedly limited by radioresistance in a significant number of cancer patients, resulting in failure of the radiotherapeutic control of the disease. Radioresistance leads to cancer recurrence, metastasis, and poor prognosis of cancer patients, hence constitutes a substantial barrier to the success in cancer management. Accordingly, understanding the molecular mechanisms that underlie both intrinsic and acquired radioresistance to cancer cells is extremely important to develop effective treatments to overcome the malignancy permanently.

One of the major problems linked to the current is the fact that they are optimized for decreasing tumor in bulk by acting mainly on the non-stem cancer cells while leaving cancer stems cells (CSCs) untouched. Moreover, these cancer cells have been demonstrated to be highly resistant to cancer treatments, owing to different intrinsic characteristics typical to these cells. CSCs have an important role in acquired resistance too, that develops because of cancer treatments and has been associated with different biological processes. Asymmetric division of cancer treatment-resistant CSCs contribute to cell heterogeneity within the tumor and increase the abundance of the CSC population (4, 5). In addition, the tumor microenvironment plays an important role in the acquisition of radioresistance. Some immune cells, cancer-associated fibroblasts (CAFs) and even adipocytes contribute to the development of a resistant phenotype through the production of several soluble factors, such as cytokines, chemokines, and metabolites (6), which stimulate molecular mechanisms involved in the development of a radioresistant phenotype.

Overall, radiosensitivity of cancer cells, in a broader spectrum, provides a fundamental basis of cancer treatment management. This Research Topic of the ‘Frontiers in Oncology’ journal is focused on defining/identifying biological factors both within the tumor and in the surrounding microenvironment regulating cell cycle, oxidative stress, hypoxia, apoptosis, DNA damage/repair, mitochondrial function, inflammation, and stem cell survival with a broader aim to expand our knowledge of cancer cell radiosensitivity, and its implication in improving cancer patient outcomes.
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