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Bioinformatics Analysis Based on GEO Database Identifies Epilepsy—Related
Differentially Expressed Genes Common to Tuberous Sclerosis
Complex and Complex Febrile Seizures
LI Qianyu, BAO Juan (School of Public Health and Health, Hubei University of Medicine , Hubei Shiyan 442000, China)

Abstract: Objective To explore epilepsy-related genes and their molecular mechanisms in tuberous sclerosis complex (TSC) and
complex febrile seizures (CFS) based on bioinformatics, and to identify potential biomarkers for epilepsy diagnosis and clues to its
pathogenesis. Methods Gene expression microarray data (GSE16969) for TSC and CA3 transcriptome profiles (GSE28674) for
CFS were downloaded from the Gene Expression Omnibus (GEO) database. Differentially expressed genes (DEGs) for each dataset
were screened using the limma package in R language. Venny platform was used to identify the common DEGs between the two
groups. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analyses of these DEGs were
performed using the clusterProfiler package in R. Protein-protein interaction (PPI) networks were analyzed via the STRING database
and Cytoscape software to identify shared key genes. Results A total of 1,136 DEGs were screened from GSE16969, and 455 DEGs
from GSE28674, with 41 common DEGs identified between the two groups. GO analysis showed that the DEGs were primarily in-
volved in biological processes such as vesicle-mediated synaptic transport, synaptic vesicle cycle, transport vesicles, and ion channel
regulator activity. KEGG analysis revealed enrichment in pathways including nitrogen metabolism, calcium signaling pathway, and
cortisol synthesis and secretion. A PPI network was constructed for the common DEGs, identifying three shared key genes: ATP2B3,
SNCB, and NEFL. Conclusions The key genes identified through bioinformatics methods may be involved in the occurrence and
development of epilepsy, providing a theoretical basis for screening related candidate drugs.
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