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Editorial on the Research Topic 


The role of circular RNAs and MicroRNAs in non-small cell lung cancer: from mechanisms to therapeutic potential


When referring to the GLOBOCAN 2022 statistics (1), lung cancer is estimated to be the leading malignancy worldwide in terms of both incidence and mortality, with approximately 2.48 million new cases and 1.81 million deaths reported in 2022 alone. Over the past decades, continued research efforts have significantly improved patient outcomes, driven in part by the introduction of immunotherapy and targeted therapies that exploit specific molecular drivers of the disease.

Non-coding RNAs represent a class of functional molecules that are largely involved in key oncogenic processes, ranging from epithelial-to-mesenchymal transition (EMT) and invasion, to metabolic reprogramming, angiogenesis and therapy resistance (2).

The present Research Topic, entitled “The Role of Circular RNAs and MicroRNAs in Non-Small Cell Lung Cancer: From Mechanisms to Therapeutic Potential” aims to advance the understanding of the roles of microRNAs (miRNAs, miRs) and circular RNAs (circRNAs) in non-small cell lung cancer (NSCLC), the most prevalent subtype of lung cancer (1).

Li et al. (3) investigated the oncogenic role of circUBE2G1 in lung adenocarcinoma (LUAD), a subtype of NSCLC, while focusing specifically on its contribution to lymph node (LN) metastasis. The authors found that circUBE2G1 is upregulated in LUAD tissues, where it is positively associated with LN status as well as with poorer overall and disease-free survival in LUAD patients. From a functional standpoint, circUBE2G1 promoted LUAD lymphangiogenesis in vitro and facilitated LUAD LN metastasis in vivo. Furthermore, this study revealed that circUBE2G1 directly interacts with hnRNPU in LUAD cells. CircUBE2G1 recruits hnRNPU to enhance H3K27ac at the VEGF-C promoter, leading to transcriptional activation of VEGF-C. Overall, the authors identified a key pro-oncogenic function of circUBE2G1 and highlighted it as a promising therapeutic target in LUAD (3).

Tan et al. (4) studied the role of hsa_circ_0001859 in NSCLC, providing the first comprehensive evidence for the association of the circ_0001859/miR-101-3p/MMP1 oncogenic axis in this malignancy. The authors demonstrated that circ_0001859 is significantly upregulated in both NSCLC tissues and cell lines, with a strong correlation with advanced TNM stage and lymph node metastasis. From a functional standpoint, circ_0001859 silencing led to inhibitory effects on cell proliferation, migration, and invasion in vitro, as well as reduced tumor volume and weight in in vivo/xenograft models. The primary novelty of the study lies in the detailed characterization of the circ_0001859/miR-101-3p/MMP1 regulatory axis using dual-luciferase reporter and RNA immunoprecipitation assays. Circ_0001859 sponges miR-101-3p, thereby modulating MMP1 levels. The authors concluded that circ_0001859 is involved in regulating NSCLC growth and metastasis via the axis, and highlighted it as a potential diagnostic biomarker and therapeutic target (4).

Førde et al. (5) comprehensively assessed the prognostic and functional roles of two microRNAs — miR-17-5p, and miR-20a-5p — in a large cohort of 553 consecutively resected NSCLC patients using in situ hybridization and digital image analysis within the tumor compartment. High miR-20a-5p expression emerged as a predictor of favorable disease-specific survival, particularly in patients with LUSC and node-positive (N+) cases. Concomitantly, increased miR-17-5p expression was associated with poor prognosis in node-negative (N0) patients. Functional assays showed that overexpression of both miR-20a-5p and miR-17-5p increased invasion and migration in A549 and H520 cell lines. The authors conclude that the prognostic role of miR-20a-5p and miR-17-5p in early-stage NSCLC is context-dependent, and hypothesize that miR-17-5p is associated with early invasive transformation, while miR-20a-5p may exert tumor-suppressive functions under certain conditions (5).

Wei et al. (6) provide a critical review of miR-155 in NSCLC, presenting the various roles of microRNAs in cancer and specifically in NSCLC, such as miR-21, miR-126, and miR-155. The paper details the miR-155-dependent mechanisms that modulate key biological processes, such as cancer cell proliferation, migration, invasion, and metastasis, as well as its role in chemotherapy resistance and immune response. The authors also analyze the potential clinical applications of miR-155, together with the delivery strategies of anti-miR-155 agents. Furthermore, Wei et al. provide a comprehensive list of validated miR-155 targets in NSCLC, along with their associated biological functions. The novelty of this paper lies in its up-to-date integration of molecular mechanisms with potential clinical applications, positioning miR-155 as a candidate diagnostic biomarker in NSCLC (6).

Tirpe et al. (2) provided a comprehensive review that bridges the gap between the coding mutational landscape and non-coding RNA regulation in NSCLC. The authors mapped essential driver mutations and molecular alterations, including EGFR, ALK, ROS1, RET, MET, NTRK, as well as BRAF and KRAS to their downstream signaling cascades, while providing critical information on current targeted therapeutics in this context. The review demonstrates how specific miRNAs act as key modulators of these pathways, and categorizes them based on their roles in core cancer progression processes, ranging from survival and invasion, to neoangiogenesis, metabolic reprogramming and therapy resistance. The primary novelty of this paper lies in its integrative and translational perspective, providing an updated atlas of the miRNA-mutation landscape. The authors synthesize clinical data with preclinical findings, highlighting miRNAs as potential biomarkers for diagnosis and prognosis, as well as for potential therapeutic interventions. Overall, the paper serves as a valuable roadmap for navigating the complex molecular framework of NSCLC (2).

The present Research Topic underlines the intricate mechanisms of non-coding RNAs, specifically miRNAs and circRNAs, in NSCLC progression. The findings presented herein range from complex signaling pathways, such as the involvement of circUBE2G1/hnRNPU/VEGF-C axis as a pro-oncogenic entity in LUAD, to comprehensive review papers addressing miR-155 and the mutational landscape, as well as miRNA involvement in NSCLC.




Author contributions

AT: Writing – review & editing, Writing – original draft. PC: Writing – original draft, Writing – review & editing. IB: Writing – review & editing, Writing – original draft.





Conflict of interest

The author(s) declared that this work was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.





Generative AI statement

The author(s) declared that generative AI was not used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.






References

	 Bray F, Laversanne M, Sung H, Ferlay J, Siegel RL, Soerjomataram I, et al. Global cancer statistics 2022: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. (2024) 74:229–63. doi: 10.3322/caac.21834


	 Tirpe A-A, Nutu A, Busuioc C, Pop O-L, Berindan-Neagoe I. MicroRNAs and lung cancer: overview of essential pathways and somatic mutations in cancer progression. Front Oncol. (2025) 15. doi: 10.3389/fonc.2025.1677471


	 Li Y, Chen H, Zhao Y, Yan Q, Chen L, Song Q. circUBE2G1 interacts with hnRNPU to promote VEGF-C-mediated lymph node metastasis of lung adenocarcinoma. Front Oncol. (2024) 14:1455909. doi: 10.3389/fonc.2024.1455909


	 Tan J, Fan Z, Lu R, Ye S. Hsa_circ_0001859 promotes NSCLC progression through the miRNA-101-3p/MMP1 axis. Front Oncol. (2025) 15:1568367. doi: 10.3389/fonc.2025.1568367


	 Forde D, Kilvaer T, Pedersen MI, Lombardi AP, D’Arsie I, Paulsen EE, et al. Prognostic impact of miR-17-5p and miR-20a-5p in NSCLC diverge in subgroups according to lymph node status. Front Oncol. (2025) 15:1606933. doi: 10.3389/fonc.2025.1606933


	 Wei X, Xiong X, Chen Z, Chen B, Zhang C, Zhang W. MicroRNA155 in non-small cell lung cancer: a potential therapeutic target. Front Oncol. (2025) 15:1517995. doi: 10.3389/fonc.2025.1517995







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.

Copyright © 2026 Tirpe, Campomenosi and Berindan-Neagoe. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc.2026.1873294_cover.jpg
' frontiers
in Oncology

Editorial: The role of circular RNAs and
MicroRNAs in non-small cell lung cancer:
from mechanisms to therapeutic potential





