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In the last 20 years, the involvement of microRNAs in the biology of human tumors
has been clearly demonstrated, and the scientific community has switched from an initial
skepticism to an increasing interest toward what was called the “dark side” of DNA. Indeed,
it is known that ncRNAs were initially thought to be some sort of genome waste, an idea
fostered by the dogma that the DNA could pass information downstream only through a
coding-protein mRNA. Instead, a huge amount of crucial information was hidden through
the bases of unknown noncoding RNA strings.

Aberrant microRNA expression in neoplastic cells, microenvironment components
and body fluids such as blood has been associated with disease diagnosis, prognosis and
responsiveness to therapies in different tumor types, both solid tumors and hematological
malignancies [1].

The special issue includes six papers, five reviews and one original paper, exploring the
biological role of microRNAs and ncRNAs in different tumor types and the potential clinical
applications. A crucial role of microRNAs has been described here in rhabdomyosarcoma
development [2], in chronic lymphocytic leukemia [3] and in breast cancer, with a specific
focus on miR-205 [4].

miRNAs are involved not only in the biology of cancer, in the occurrence and progres-
sion of the disease, but also in mechanisms of resistance to different antineoplastic therapies.
For instance, miRNAs can promote responsiveness to radiation therapy by inhibiting DNA
repair mechanisms, thus suggesting the possibility to exploit them as radio-sensitizers to
minimize the side effects in hepatocellular carcinoma patients [5].

It is also well known that miRNAs can be produced by different cell types and released
into the circulation, and circulating miRNAs (ct-miRNAs) have been described as promising
noninvasive, stable and easy-handling biomarkers. Dr. Di Cosimo and colleagues [6]
analyzed plasma samples from HER2-positive breast cancer patients receiving trastuzumab-
based neoadjuvant treatment within the NeoALTTO trial to identify changes in ct-miRNAs
levels during the first two weeks of treatment and their association with response to
treatment and outcome.

ct-miRNAs can be found free in the circulation or encapsulated in exosomes. Mi-
croRNAs can indeed be exploited as cellular messages and transferred from one cell
type to another encapsulated in extracellular vesicles (EVs) [7]. EV-associated miRs act
as autocrine, paracrine and endocrine factors, participating in cancer pathogenesis by
modulating intercellular communication.

The topics described in this special issue support the potential use of both tissue and
ct-miRNAs as biomarkers and even as tools to interfere with biological pathways crucial
for tumor survival and progression. Even though there still is a long path ahead before a
concrete clinical application, the research is heading in that direction.

Funding: This research received no external funding.

Acknowledgments: As Guest Editor, I would like to thank all the authors for their outstanding
contribute to this Special Issue, and the reviewers for their support in evaluating the manuscripts.
Thanks to the IJMS editorial staff members for their assistance.

Int. ]. Mol. Sci. 2021, 22, 2156. https:/ /doi.org/10.3390/1jms22042156

https:/ /www.mdpi.com/journal/ijms


https://www.mdpi.com/journal/ijms
https://www.mdpi.com
https://doi.org/10.3390/ijms22042156
https://doi.org/10.3390/ijms22042156
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/ijms22042156
https://www.mdpi.com/journal/ijms
https://www.mdpi.com/1422-0067/22/4/2156?type=check_update&version=1

Int. J. Mol. Sci. 2021, 22, 2156 20f2

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Torio, M.V,; Croce, C.M. MicroRNA involvement in human cancer. Carcinogenesis 2012, 33, 1126-1133. [CrossRef] [PubMed]

2. Gasparini, P; Ferrari, A.; Casanova, M.; Limido, F.; Massimino, M.; Sozzi, G.; Fortunato, O. MiRNAs as Players in Rhabdomyosar-
coma Development. Int. ]. Mol. Sci. 2019, 20, 5818. [CrossRef] [PubMed]

3. Fabris, L,; Juracek, J.; Calin, G.A. Non-Coding RNAs as Cancer Hallmarks in Chronic Lymphocytic Leukemia. Int. |. Mol. Sci.
2020, 21, 6720. [CrossRef] [PubMed]

4.  Plantamura, I.; Cataldo, A.; Cosentino, G.; Iorio, M.V. MiR-205 in breast cancer: State of the art. Int. J. Mol. Sci. 2021, 22, 27.
[CrossRef] [PubMed]

5. Wu, CH,; Chen, C.Y;; Yeh, C.T.; Lin, K.H. Radiosensitization of Hepatocellular Carcinoma through Targeting Radio-Associated
MicroRNA. Int. J. Mol. Sci. 2020, 21, 1859. [CrossRef] [PubMed]

6. Di Cosimo, S.; Appierto, V.; Pizzamiglio, S.; Silvestri, M.; Baselga, J.; Piccart, M.; Huober, J.; Izquierdo, M.; de la Pena, L,;
Hilbers, E.S.; et al. Early Modulation of Circulating MicroRNAs Levels in HER2-Positive Breast Cancer Patients Treated with
Trastuzumab-Based Neoadjuvant Therapy. Int. . Mol. Sci. 2020, 21, 1386. [CrossRef] [PubMed]

7. Mills, J.; Capece, M.; Cocucci, E.; Tessari, A.; Palmieri, D. Cancer-Derived Extracellular Vesicle-Associated MicroRNAs in
Intercellular Communication: One Cell’s Trash Is Another Cell’s Treasure. Int. ]. Mol. Sci. 2019, 20, 6109. [CrossRef] [PubMed]


http://doi.org/10.1093/carcin/bgs140
http://www.ncbi.nlm.nih.gov/pubmed/22491715
http://doi.org/10.3390/ijms20225818
http://www.ncbi.nlm.nih.gov/pubmed/31752446
http://doi.org/10.3390/ijms21186720
http://www.ncbi.nlm.nih.gov/pubmed/32937758
http://doi.org/10.3390/ijms22010027
http://www.ncbi.nlm.nih.gov/pubmed/33375067
http://doi.org/10.3390/ijms21051859
http://www.ncbi.nlm.nih.gov/pubmed/32182776
http://doi.org/10.3390/ijms21041386
http://www.ncbi.nlm.nih.gov/pubmed/32085669
http://doi.org/10.3390/ijms20246109
http://www.ncbi.nlm.nih.gov/pubmed/31817101

	References

