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Editorial on the Research Topic 
Recent advances in the molecular genetics of glioma


Gliomas, a varied and deadly group of central nervous system tumors of glial origin, are the leading cause of cancer-related death among females between 0 and 19 years and males between 0 and 39 years of age (Ostrom et al., 2022; Wang et al., 2022), highlighting the urgent need for effective diagnostic and therapeutic strategies. The molecular genetics of gliomas represent one of the most challenging and dynamic frontiers in modern oncology. Understanding the molecular genetics of glioma has become paramount in the pursuit of effective therapeutic strategies. Advances in molecular profiling have identified key genetic alterations driving gliomagenesis, offering new opportunities for targeted therapies. Single gene-targets, including mutations in genes such as EGFR, IDH, and TP53, have been extensively studied for their roles in glioma pathogenesis (Cheng and Guo, 2019; Khayari et al., 2022). Innovative treatments, including small molecule inhibitors, monoclonal antibodies, and gene editing technologies are being explored to selectively inhibit oncogenic pathways and disrupt tumor growth (Huang et al., 2022; Chen et al., 2024; Stitzlein et al., 2024). Precision medicine approaches targeting specific genetic aberrations hold promise for personalized treatment strategies tailored to individual glioma subtypes. This Research Topic highlights ten groundbreaking articles that delve into the complex molecular genetics of gliomas, including three key avenues of leveraging the genomic and molecular information for therapeutic interventions: single-targets, pan-targets, and immunotherapy.
Dysregulation of gene expression has long been correlated with the molecular landscape of gliomas. In this Research Topic, several manuscripts explore expression profiles of glioma and correlate them to prognosis. Zhao et al. uncovered a <1% mutation rate in KIF23 using RNA sequencing and Whole-Exome Sequencing (WES) when screening 319 glioma samples. Subsequent gene-set enrichment analysis (GSEA) and review of copy number alterations (CNAs) deduced from WES data, the authors concluded that overexpression of KIF23 was correlated with tumor samples having amplifications of the genetic region encompassing that gene, and the overexpression was positively correlated with WHO tumor grade and a worse overall survival. The analysis of gene expression of ANXA1 in glioma by Zhang et al. utilizing three public data sources suggested the overexpression of this gene is associated with poor prognosis and that the elevated expression was an independent prognostic factor in glioma. Liu et al. identified elevated ESPL1 expression in glioma using GSEA and correlated the findings to poor overall survival. The authors performed in silico analysis of potential drug targets using CMap, identifying antimycin A, thioguanosine, and zidovudine as potential small-molecules inhibitors of this gene’s signaling pathway. In a meta-analysis of four glioma datasets (TCGA, CGGA, GSE6011 and Rembrandt) by Zhou et al., high level expression of GAS2L3 was associated with higher grade tumor and shorter overall survival. Yang et al. found that centromeric protein A (CENP-A), a protein involved in chromosomal segregation during cell division, was upregulated in gliomas and high CENP-A levels were associated with high grade, response to therapy and shorter overall survival.
In contrast to their high-grade counterparts, low-grade glioma (LGG), which are categorized as WHO Grade I or II, pose different challenges driven by biological processes highlighted in three articles included in this Research Topic. Shi et al. conducted gene expression profiling of 433 LGG patients available in the TCGA database, identifying JAG1 overexpression and Notch pathway activation as indicators of poorer prognosis and immune response in LGG. Implications of E3-related gene signatures in LGG was investigated by Tan et al. who identified AURKA, MAP3K1, PCGF2, PRKN, TLE3, TRIM17, and TRIM34 as part of an E3-related prognostic signature and its role in LGG prognosis and tumor immune microenvironment cell infiltration. Lin et al. investigated six autophagy-related genes (BAG1, PTK6, EEF2, PEA15, ITGA6, and MAP1LC3C) to construct an autophagy-related prognostic risk model in LGG that was validated as an independent risk predictor for survival. These studies emphasize the crucial importance of gene expression profiles in understanding glioma prognosis and shaping therapeutic strategies.
To leverage the genomic and molecular information for therapeutic intervention, while single gene-targeted therapies have shown efficacy in subsets of glioma patients, the inherent heterogeneity within tumors often leads to therapeutic resistance and disease progression. Pan-targeted approaches aim to overcome this challenge by simultaneously inhibiting multiple signaling pathways involved in glioma progression. Multi-targeted kinase inhibitors, epigenetic modulators, and combination therapies are being developed to comprehensively disrupt tumor cell survival and proliferation. By targeting interconnected signaling networks, pan-targeted therapies offer the potential for synergistic effects and improved clinical outcomes in glioma patients. The need for combination therapy is blatantly apparent in the most aggressive and inoperable subtypes of glioma, those affecting the brainstem such as Diffuse Intrinsic Pontine Glioma (DIPG). Due to an intact blood-brain-barrier and unique molecular profile, these tumors have unique treatment challenges.
Immunotherapy has emerged as a promising approach across many solid tumors including for the treatment of gliomas. Strategies such as immune checkpoint inhibitors, chimeric antigen receptor T (CAR-T) cell therapy, and peptide vaccines are being investigated to enhance anti-tumor immune responses. By modulating immune checkpoints or directly engaging immune effector cells, immunotherapy offers a novel paradigm for glioma management, aiming to overcome immunosuppressive mechanisms within the tumor microenvironment. Lin et al. review the most recent advances in emerging technologies such as Magnetic Resonance guided Focused Ultrasound (MRgFUS) and various immunotherapy treatments such as cancer vaccines, autologous cell transfer therapy, CAR-T cell therapy, and immune checkpoint blockers for DIPG. Regarding immune related biomarkers, long noncoding RNAs (lncRNAs), which are noncoding RNAs that are more than 200 nucleotides in length without significant protein-coding function have been shown that these are immune-related and are prognostic.
In summary, the complex and heterogeneous molecular genetics of gliomas pose both daunting challenges and exciting opportunities ripe for therapeutic exploration. Immunotherapy, single gene-targets, and pan-targets represent distinct yet complementary strategies in the pursuit of more effective and personalized treatments for glioma patients. Ongoing research is imperative to unravel the intricate genetic and molecular mechanisms driving glioma development and resistance, paving the way for groundbreaking interventions that could dramatically improve patient survival, outcomes, and quality of life.
AUTHOR CONTRIBUTIONS
CC: Conceptualization, Writing–original draft, Writing–review and editing. PB: Conceptualization, Writing–original draft, Writing–review and editing.
FUNDING
The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.
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.
REFERENCES
 Chen, X., Cui, Y., and Zou, L. (2024). Treatment advances in high-grade gliomas. Front. Oncol. 14, 1287725. doi:10.3389/fonc.2024.1287725
 Cheng, F., and Guo, D. (2019). MET in glioma: signaling pathways and targeted therapies. J. Exp. Clin. Cancer Res. 38 (1), 270. doi:10.1186/s13046-019-1269-x
 Huang, W., Hao, Z., Mao, F., and Guo, D. (2022). Small molecule inhibitors in adult high-grade glioma: from the past to the future. Front. Oncol. 12, 911876. doi:10.3389/fonc.2022.911876
 Khayari, A., Bouchmaa, N., Taib, B., Wei, Z., Zeng, A., and El Fatimy, R. (2022). Metabolic rewiring in glioblastoma cancer: EGFR, IDH and beyond. Front. Oncol. 12, 901951. doi:10.3389/fonc.2022.901951
 Ostrom, Q. T., Price, M., Ryan, K., Edelson, J., Neff, C., Cioffi, G., et al. (2022). CBTRUS statistical report: pediatric brain tumor foundation childhood and adolescent primary brain and other central nervous system tumors diagnosed in the United States in 2014-2018. Neuro Oncol. 24 (Suppl. 3), iii1–iii38. doi:10.1093/neuonc/noac161
 Stitzlein, L. M., Adams, J. T., Stitzlein, E. N., Dudley, R. W., and Chandra, J. (2024). Current and future therapeutic strategies for high-grade gliomas leveraging the interplay between epigenetic regulators and kinase signaling networks. J. Exp. Clin. Cancer Res. 43 (1), 12. doi:10.1186/s13046-023-02923-7
 Wang, G. M., Cioffi, G., Patil, N., Waite, K. A., Lanese, R., Ostrom, Q. T., et al. (2022). Importance of the intersection of age and sex to understand variation in incidence and survival for primary malignant gliomas. Neuro Oncol. 24 (2), 302–310. doi:10.1093/neuonc/noab199
Conflict of interest: Author PB was employed by PhenoTips.
The remaining author declares that the research 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.
Copyright © 2024 Chung and Buczkowicz. 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.




OPS/images/crossmark.jpg
©

|





OPS/xhtml/nav.xhtml
Contents

		Cover

		Editorial: Recent advances in the molecular genetics of glioma		Author contributions

		Funding

		Publisher’s note

		References









OPS/images/cover.jpg
’ frontiers | Frontiers in Genetics

Editorial: Recent advances in the
molecular genetics of glioma





OPS/images/logo.jpg
P frontiers | Frontiers in Genetics





