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Identification of key genes in esophageal adenocarcinoma and its clinical
significance
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[Abstract] Objective: To screen the key genes associated with esophageal adenocarcinoma by using TCGA and GEO databases, and to
analyze their biological functions, relevant signaling pathways and clinical significance. Methods: The esophageal adenocarcinoma
data downloaded from TCGA database and GSE92396 microarray data from GEO database were integrated. The analysis of
differentially expressed genes (DEGs) were performed by using DEseq2 and Limma packages of R software to obtain the co-differentially
expressed genes, which were then chosen for the GO function enrichment analysis and KEGG pathway analysis with clusterProfiler
package of R software. The key node genes that regulate the protein expressions in esophageal adenocarcinoma were screened out by
protein-protein interaction (PPI) network analysis using the string website and Cytoscape 3.7.2 software. The correlation between key
node genes and the survival of patients was further analyzed by combining with TCGA database. Results: By analyzing the chip data of
90 cases of adenocarcinoma tissues and 18 cases of normal esophageal tissues from databases, a total of 521 co-differentially expressed
genes were obtained, including 356 upregulated genes and 165 downregulated genes. These genes were closely related to the metabolic-
associated functions mainly involving epidermis development, epidermal cell differentiation and signaling pathways involving cytokine-
cytokine receptor interaction, etc. The PPI network analysis revealed 15 key node genes. The survival time for patients with low
CXCLS8 and CCL20 expression was significantly longer compared with the patients with high expression level (median survival: 32.4
vs 19.7 months, P<0.05; 32.4 vs 13.9 months, P<0.05). Conclusion: These results show that CXCL8 and CCL20 may play an important
role in the occurrence, development and prognosis of esophageal adenocarcinoma, and may be used as potential indicators to judge the
prognosis of patients.
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Fig.1 Volcano map of differentially expressed genes
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Fig.3 Function and pathway enrichment analysis results of co-differentially expressed genes
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Fig.4 Protein-protein interaction network of co-differentially expressed genes
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Fig.5 Three key protein expression modules (A, B, C) of esophageal adenocarcinoma related key node genes
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Fig.6 Survival analysis of CXCLS8 (A) and CCL20 (B) in esophageal adenocarcinoma
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Tab.1 The top 10 co-differentially expressed genes in esophageal adenocarcinoma in GO enrichment analysis

ID Description Count P, adjust
G0:0008544 Epidermis development 55 8.00E-18
GO0:0043588 Skin development 50 2.83E-16
G0:0009913 Epidermal cell differentiation 43 5.11E-14
G0:0030216 Keratinocyte differentiation 41 6.04E-15
G0:0043062 Extracellular structure organization 39 5.09E-09
GO:0030198 Extracellular matrix organization 35 2.18E-08
GO:0031424 Keratinization 32 3.42E-12
G0:0070268 Cornification 30 1.26E-18
GO:0071621 Granulocyte chemotaxis 17 9.30E-06
G0:0018149 Peptide cross-linking 15 1.41E-08

*2 REREEXRAEERREIEETKIVIES @S

Tab.2 Signaling pathways associated with the co-differentially expressed genes in esophageal adenocarcinoma

ID Description Count P, adjust
hsa04060 Cytokine-cytokine receptor interaction 23 0.003479955
hsa05323 Rheumatoid arthritis 11 0.009415404
hsa04657 IL-17 signaling pathway 10 0.032126996
hsa05146 Amoebiasis 10 0.03899629
hsa04610 Complement and coagulation cascades 9 0.03899629
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