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CAM: Calmodulin <CAMK: Calcium/Calmodulin-Dependent Protein Kinase <PKC: Protein Kinase C <ERK: Extracellular Signal-Regulated
Kinase <PI3K: Phosphoinositide 3-Kinase «PKB/Akt: Protein Kinase B / AKT «CDK4/6: Cyclin-Dependent Kinase 4 and 6 «E2F: E2F
Transcription Factor cMDM2: Mouse Double Minute 2 homolog <KMT2E-AS1: KMT2E antisense RNA 1 «<SOS: Son of Sevenless homolog «
PTEN: Phosphatase and Tensin Homolog <MEK: Mitogen-Activated Protein Kinase Kinase <RB: Retinoblastoma Protein <PDGFR: Platelet-
Derived Growth Factor Receptor <PVT1: Plasmacytoma Variant Translocation 1 <«IGFR: Insulin-like Growth Factor Receptor «<SHC: SHC
Adaptor Protein <RAS: Rat Sarcoma Viral Oncogene Homolog <RAF: Rapidly Accelerated Fibrosarcoma kinase <P14ARF: Alternate Reading
Frame of CDKN2A <P14INK4a: Cyclin-Dependent Kinase Inhibitor 2A «BCL2: B-Cell Lymphoma 2 <TRAF: TNF Receptor Associated
Factor <SURVIVIN: Baculoviral IAP Repeat Containing 5 <«TGF-f: Transforming Growth Factor Beta «CIAPs: Cellular Inhibitors of Apoptosis
Proteins «G-CSFR: Granulocyte Colony-Stimulating Factor Receptor «PIG: p53-Induced Gene «C JUN: Jun Proto-Oncogene «C MYC:
Myelocytomatosis Viral Oncogene Homolog <HIF: Hypoxia-Inducible Factor <SMAD2/3: SMAD Family Member 2 and 3 <HER2: Human
Epidermal Growth Factor Receptor 2 «COX2: Cyclooxygenase 2 <KCNQ1OT1: KCNQ1 Opposite Strand/Antisense Transcript 1 <«TCF/LEF:
T-Cell Factor / Lymphoid Enhancer Factor tMSK1: Mitogen- and Stress-Activated Kinase 1 <MTF: Metal Transcription Factor <GADDA45:
Growth Arrest and DNA Damage Inducible Protein 45 <tMSH2: MutS Homolog 2 <SRCIN1: SRC Kinase Signaling Inhibitor 1 «SIRT1: Sirtuin
1 <PARP1: Poly (ADP-Ribose) Polymerase 1 <(FOXD3-AS1: FOXD3 Antisense RNA 1 <MED28: Mediator Complex Subunit 28 <MAP3K2:
Mitogen-Activated Protein Kinase Kinase Kinase 2 <DLX6-AS1: DLX6 Antisense RNA 1 <LINC01088: Long Intergenic Non-Protein Coding
RNA 1088 <LINC01480: Long Intergenic Non-Protein Coding RNA 1480 « LINC01094: Long Intergenic Non-Protein Coding RNA 1094.
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Abstract

Background: Glioblastoma (GBM) is one of the primary malignant tumors of the central nervous system. Surgical
limitations and resistance to therapy are important challenges in its treatment. This cancer has a high recurrence rate
due to genetic heterogeneity, the presence of cancer stem cells (CSCs), and a unique tumor microenvironment (TME).
The aim of this study is to identify IncRNAs associated with cells involved in recurrent and investigate their role in
regulating the immune response and related mechanisms using bioinformatic analysis of single-cell RNA data

Methods: In this study, the differences in INCRNA expression among various cell types in primary and recurrent
GBM were investigated using single-cell RNA sequencing (ScCRNA-seq) analysis. Data analysis was performed using
the SingleR package.

Findings: The different cells were categorized into 4 distinct types based on their gene expression profiles. Among
these types, T cells were selected due to their pivotal role in the tumor microenvironment and immunity. The results
revealed that 11 IncRNAs, including LINC01088, PVT1, and KCNQ10OT1, exhibited different expression levels in
T cells between primary and recurrent GBM.

Conclusion: These IncRNAs may play a role in the formation and recurrence of GBM by regulating key gene
expressions and related pathways. This study provides new insights into the differences in gene expression between
primary and recurrent GBM and highlights the potential of INcRNAs as therapeutic targets.
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