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Introduction

Glioblastoma (GBM) is a highly aggressive primary CNS malignancy Category Key Findings Functional Consequence

characterized by complex genetic and molecular aberrations. Despite advances IDH Mutations Mutant IDH1/2 converts  Inhibits a-KG—dependent
in surgery, radiation, and chgmotherapy, prognosis.remains POOt. A defining a-KG = 2-HG T
feature of GBM pathogenesis is profound metabolic reprogramming, most ,
notably the Warburg effect, or preferential reliance on aerobic glycolysis. This Pseudohypoxia =
metabolic shift, driven by oncogenic signaling and the tumor microenvironment Stabilization of HIF-1a and
(TME), underlies tumor adaptability, survival, and immune evasion. VEGF
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To synthesize key metabolic pathways, genetic drivers, and tumor-immune
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Exclusion: Case reports, non-primary brain tumors periphery) OXPHOS across tumor
Focus: metabolic pathways, IDH status, EGFR/PTEN signaling, HIF-1a, lactate regions
transport (MCT1/4), glutaminolysis (GLS), lipid metabolism, immune Immune Modulation Lactate stabilizes HIF-1a in Promotes M2
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IDH isoforms differ by cofactor use, localization, and metabolic function. OXPHOS-Dominant Elevated mitochondrial Distinct metabolic
Subtype metabolism phenotype associated
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1 transcription /

R
Addressing metabolic heterogeneity represents a promising therapeutic strategy in GBM.
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Glutaminolysis supports GBM growth through NADPH production, anaplerosis, and signal amplification.
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HIF-1a as a regulator of metabolic reprogramming, invasion, and immune modulation in GBM. Overview of key molecular and metabolic pathways in GBM.
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