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Single cell sequencing analysis of RPN2 expression pattern in laryngeal squamous cell carcinoma cells

WU Bin, ZHOU Jingchun
Department of Otorhinolaryngology, the Second Clinical College of Jinan University, Shenzhen 518020, Guangdong, China

Abstract: Objective This study aims to explore the expression pattern of RPN2 in the microenvironment of laryngeal squamous
cell carcinoma at the single-cell level. Methods By acquiring and preprocessing the GSE150321 dataset of laryngeal squamous cell
carcinoma single-cell data, dimensionality reduction and clustering algorithms were applied to classify and define cell types, fol-
lowed by an overview and analysis of RPN2 expression in each cell type. Differential expression genes between RPN2-positive and
RPN2-negative tumor cells were screened and subjected to functional enrichment analysis. A cell-cell interaction network was con-
structed for RPN2-positive and RPN2-negative tumor cells. Results  After single-cell sequencing of laryngeal squamous cell carcino-
ma cells, cells were classified into subgroups such as tumor cells, immune cells, fibroblasts, endothelial cells, and epithelial cells
based on cell marker molecules. RPN2 showed relatively higher expression levels in tumor cells and immune cells, while lower
expression levels were observed in endothelial cells, fibroblasts, and epithelial cells. Differential expression analysis identified genes
associated with RPN2 expression, and functional enrichment analysis revealed that highly expressed genes in RPN2-positive tumor
cells were mainly enriched in biological processes such as ribonucleoprotein complex biogenesis and cytoplasmic translation signaling
pathways. The constructed cell-cell interaction network demonstrated strong interactions between RPN2-positive tumor cells and
fibroblasts, endothelial cells, and immune cells. Conclusion This study reveals the expression pattern of RPN2 in the microenvi-
ronment of laryngeal squamous cell carcinoma and the characteristics of RPN2-positive and RPN2-negative tumor cells, as well as
their associations with tumor occurrence, development, and prognosis. These findings provide a theoretical basis for the treatment
and further research of laryngeal squamous cell carcinoma.
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Figure 1 Distribution of different cell populations in the dimensionality reduction results of cell sequencing data of laryngeal squa-

mous cell carcinoma

A Clustering and dimensionality reduction plot; B. Expression of markers provided in the article across different clus-
ters; C: Definition of each cluster of cells; D: Enumeration of cells in each cell type
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Figure 2 Differential comparison analysis and functional analysis of the tumor cells

A RPN2 exhibits expression in different tumor cells populations; B: The results of differential comparison analysis for

the tumor cells; C: GO functional enrichment analysis of genes highly expressed in RPN2-positive tumor cells;

D: KEGG functional enrichment analysis of genes highly expressed in RPN2-positive tumor cells
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Figure 3  Analysis of intercellular interactions between RPN2-positive in conjunction with other cell types
A Distribution of RPN2-negative and RPN2-positive tumor cells; B: Interactome network between RPN2-negative and
RPN2-positive tumor cells and other cell types; C: Statistical analysis of interaction network strength between RPN2-neg-
ative and RPN2-positive tumor cells and other cell types; D-I. Display of interaction relationships and strengths between

each cell type and other cell types
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Figure 4 Screening of ligand-receptor genes involved in intercellular interactions of RPN2-positive tumor cells with other cells
A Screening for significant ligand-receptor gene pairs involved in the interaction between positive tumor cell populations
and other cells; B-C: Expression levels of the two genes were examined in various cell types; D-E: Survival prognosis
analysis of the two genes was conducted using head and neck cancer TCGA data
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