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Gene signature of copper death-related immune checkpoints in glioblastoma and
analysis of potential drug candidates

SHI Xiao-yan, HUANG Shan, YANG lJia, LI Hai-tao
Department of Neurosurgery, The First People's Hospital of Chongging Liang Jiang New District, Chongging 401121, China

Abstract: Objective To comprehensively use bioinformatics methods to analyze the characteristics of copper death-related immune
checkpoint genes (ICGs) and predict potential drug candidates in glioblastoma. Methods The mRNA expression and clinical
information of glioblastoma patients were obtained from The Cancer Genome Atlas (TCGA) database. The Cox regression, Lasso
regression and cross-validation were used to screen out the ICGs related to prognosis, then construct a risk model and score the risk of
glioblastoma patients. A nomogram prediction model was constructed using risk scores and clinical characteristics, and verified by
calibration curve and ROC curve. Prognostic analysis of high and low risk groups was performed using Kaplan-Meier curves. The
DSigDB database was used to screen potential drug candidates related to ICGs, and the drug sensitivity of high and low risk groups
was analyzed. Results A total of 36 copper death-related ICGs were obtained. Four prognosis-related ICGs were screened by Cox
regression and Lasso regression, namely CD276, TNFSF14, CD40, and TNFSF9. Multivariate Cox regression results showed that risk
score was an independent prognostic factor for glioblastoma patients. The results of the ROC curve showed that the area under the
ROC curve of the nomogram to predict the 1-year and 3-year survival rates was 0.726 (95% CI: 0.637 — 0.816) and 0.731 (95% ClI:
0.593 — 0.870), respectively. The results of GSEA analysis showed that cancer pathways such as DNA replication, gap junctions, and
glycosaminoglycan biosynthesis were mainly enriched in high-risk groups. The immune infiltration levels of CD4* T cells, neutrophils,
macrophages, and myeloid dendritic cells in the high-risk group were significantly increased, while the ICsos of dasatinib and
dimethyloxalylglycine were significantly decreased. Eight small-molecule drugs that may benefit glioblastoma patients were obtained
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from the DSigDB database. Conclusion In this study, 4 prognostic copper death-related ICGs were screened, and the risk model
constructed by these ICGs had good prognostic value, and 8 potential drug candidates related to ICGs were identified for the treatment

of glioblastoma patients.

Key words: glioblastoma; copper death; immune checkpoints; TCGA; dasatinib; dimethyloxalylaminoacetic acid
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