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Abstract

Objective: To reanalyze the public LSCC expression dataset GSE59102 using GEO data and R-based bio-
informatics methods, to systematically characterize differentially expressed genes and their GO/KEGG
enrichment patterns, and to summarize the major molecular features of LSCC in this dataset from the
perspectives of cell-cycle regulation, extracellular matrix remodeling and inflammatory microenviron-
ment, providing clues for subsequent verifiable mechanistic studies. Methods: The LSCC expression pro-
file dataset GSE59102 was downloaded from the GEO database as the main discovery cohort, and
GSE10288 was used as an auxiliary validation cohort. R was employed to perform preprocessing, nor-
malization, and differential expression analysis of the expression matrix. Differentially Expressed Genes
(DEGs) were identified using adjusted P value < 0.05 and |logzFC| > 1 as the threshold, and volcano plots
and heatmaps were generated. Subsequently, the cluster Profiler package was used to perform Gene
Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analyses. The rep-
resentative differentially expressed genes and their potential biological processes were then discussed
in the context of published studies. Results: In GSE59102, 29 tumor samples and 13 normal/safety-mar-
gin samples were included. A total of 3439 significant DEGs were identified, including 1526 upregulated
genes and 1913 downregulated genes. MMP12, HOXC13, LINC01980, CDC6, CASC9, HOXC13-AS, FGD6
and MCM2 were among the representative upregulated genes, whereas PLP1, CRISP2, NUCB2, VSX1,
CAB39L, CRISP3 and EHF were among the downregulated genes. The heatmap of the top 50 differen-
tially expressed genes effectively distinguished the tumor group from the normal group. Go enrichment
results primarily involved terms such as nuclear division, chromosome segregation, extracellular ma-
trix, basement membrane, integrin binding and cytokine activity; KEGG enrichment primarily involved
pathways such as Cell cycle, DNA replication, Cytokine-cytokine receptor interaction and Complement
and coagulation cascades. Because of the limited gene coverage of GSE10288, the number of genes that
were commonly and unidirectionally altered across the two cohorts was limited, no further joint enrich-
ment analysis was conducted due to insufficient stability. Conclusion: The analysis based on GSE59102
suggests that LSCC tissues are characterized by abnormal activation of cell-cycle programs, extracellu-
lar matrix remodeling and inflammatory/cytokine signaling. MMP12, HOXC13, CASC9, CDC6 and MCM2
may be considered candidate molecules for further experimental validation. Because external valida-
tion was limited by platform gene coverage, the present findings should be interpreted as molecular
features observed in a specific public dataset, and their stability and generalizability require confirma-
tion in additional independent cohorts and experimental models.
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Figure 1. GSE59102 volcano plot of differentially expressed genes
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Figure 2. GSE59102 Top50 heatmap of differentially expressed genes
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Figure 3. GO-BP enrichment analysis bubble chart
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Figure 4. GO-CC enrichment analysis bubble chart
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Figure 5. GO-MF enrichment analysis bubble chart
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Figure 6. KEGG pathway enrichment analysis bubble chart
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