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Abstract
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Abstract: The most common forms of primary brain tumors are low-grade astrocytoma (ACT)
tumors and their progression to the glioblastoma multiforme (GBM), in a high-aggressiveness form.
Understanding mechanisms of progression is necessary, and mitochondrial mechanisms are not
yet as well elucidated and may be a factor in this disease. Therefore, in this study, we analyzed
differential gene expression (DGE) between GBM and ACT, using the MitoXplorer 2.0 to screen
nuclear genes involved in mitochondrial metabolism, totaling 1193 genes. The analysis used ACT
(n = 195) and GBM (n = 157) samples made available by The Cancer Genome Atlas (TCGA) database.
As a complement, we checked the expression of differentially expressed genes (DEGs) in normal
tissues using the GTEx Portal, as well as checking disease-free survival (DFS) using GEPIA2. DGE
showed five potential DEGs, three of which were downregulated (ACSM2A, ACSM2B, and PRODH2)
and two were upregulated (TERT and FBP2). In non-cancerous tissues, upregulated DEGs are
normally expressed basally in brain tissue and TERT is normally expressed in tissues such as testis
and small intestine, while FBP2 is expressed in the stomach, skeletal muscle, testis, pancreas, and
adrenal glands. Alternatively, downregulated DEGs normally show basal or zero expression in
brain tissues and are normally expressed in the liver and kidneys. DFS analysis showed that the
high expression of the TERT is associated with poor survival, and is the only gene found to be
significant among the five DEGs (p-value 0.05). Briefly, our analyses showed five mitochondrial DEGs
as potential markers of GBM progression in relation to ACT. Four of the five DEGs have not been
reported as factors that can influence the GBM cascade until this work, while the TERT gene has
already been indicated as a potential biomarker of brain cancer, having an essential function in the
protection of the mitochondrial genome.
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Data Availability Statement: The data presented in this study are available on The Cancer Genome
Atlas database (https://portal.gdc.cancer.gov/projects/TCGA-LGG and https://portal.gdc.cancer.
gov/projects/TCGA-GBM), accessed on 20 August 2023. In this research we only used the open
access data available by TCGA.
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