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Identification of Key Differentially Expressed Genes Associated with Gefitinib
Resistance in Non-Small Cell Lung Cancer Based on GEO Database and
Cytological Validation

LI Yiqing, ZHAO Chunnan, CHEN Xianghua, DING Meng, ZHANG Zhuqing, GENG Xueli (Department of Clinical
Laboratory, the Affiliated Hospital of Chengde Medical University, Hebei Chengde 067000, China)

Abstract: Objective To identify key differentially expressed genes (DEGs) associated with gefitinib resistance in non-small
cell lung cancer (NSCLC) using the Gene Expression Omnibus (GEO) database, and to perform cytological validation. Methods
Gene expression datasets related to gefitinib-sensitive and resistant samples, GSE122005 and GSE34228, were downloaded
from the GEO database. DEGs were identified using R software. The biological functions of DEGs in gefitinib-resistant NSCLC
were investigated by Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analysis. A
protein-protein interaction (PPI) network was established to visualize DEGs and screen hub genes. The expression levels of
hub genes in gefitinib-resistant (PC9/GR) and sensitive (PC9) NSCLC cell lines were assessed using quantitative real-time
PCR (qRT-PCR). Results A total of 1 240 DEGs were identified from the GSE122005 dataset, and 2 062 DEGs were screened
from the GSE34228 dataset. The DEGs were primarily enriched in sphingolipid, TNF, and NF-Kappa B signaling pathways.
After intersecting the DEGs obtained from both datasets and constructing a PPI network, three hub genes—FOXA1, H4C6,
and KAT2B—were identified. qRT-PCR results demonstrated that, compared with PC9 cells, the mRNA expression level of
FOXAT1 was significantly increased in PC9/GR cells, while the mRNA expression levels of H4C6 and KAT2B were significantly
decreased, with statistically significant differences (=11.55, 23.44, 25.12, all P<0.05). Conclusions Through bioinformatics
analysis, the key genes FOXA1, H4C6, and KAT2B were identified potentially involved in gefitinib resistance in NSCLC. Their
regulatory mechanisms may be related to TNF and NF-Kappa B signaling pathways, providing new insights for clinical diagnosis
and treatment.
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