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[Abstract] Objective - To explore the mechanism of esophageal squamous cell carcinoma (ESCC) and its potential targeted drugs, and to provide the
theoretical basis for diagnosis and treatment of ESCC. Methods - Two GEO sets GSE38129 and GSE20347 were selected, and differentially expressed
genes (DEGs) were screened by R language. GO (Gene Ontology) and KEGG (Kyoto Encyclopedia of Genes and Genomes) enrichment analysis were
conducted for DEGs. The most significant module genes and key genes were analyzed by protein-protein interaction (PPI) network for DEGs. Targeted
drug prediction was made for phosphorylase B kinase (PBK). Results - A total of 670 DEGs were identified, consisting of 342 down-regulated genes and
328 up-regulated genes. The enriched functions and pathways of DEGs included extracellular structure organization, extracellular matrix organization,
p53 signaling pathway, IL-17 signaling pathway and cell cycle. Twenty key genes were identified by analyzing DEGs’ PPI network. The key gene PBK
was related to the cell cycle, and the expression of PBK was up-regulated in the two data sets. The potential drug Compound 1 of PBK was predicted by
allosteric site detection and compound library virtual screening. Conclusion - The key genes of ESCC can be effectively analyzed by bioinformatics. The
prediction results of targeted drugs of key gene PBK may provide reference for the targeted therapy of ESCC.

[Key words] esophageal squamous cell carcinoma (ESCC); differentially expressed gene (DEG); GO enrichment analysis; KEGG enrichment analysis;

protein-protein interaction (PPI) network; targeted drug prediction
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Note: A. PPI network of the most prominent module genes. Green—down-regulated genes, red—up-regulated genes, line— the connections between proteins. B. PPI network
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of top 20 key genes. Line—the connections between proteins. 77K— Thr/Tyr kinase, CDC45—cell division cycle 45, NUSAPI—nucleolar and spindle associated protein 1,
CENPF— centromere protein F, MAD2L [—mitotic arrest deficient 2 like 1, 4URKB—aurora kinase B, CCNB2—cyclin B2, NCAPG—non-SMC condensin | complex
subunit G, AURKA— aurora kinase A, CCNBI—cyclin B1, TOP24—DNA topoisomerase Il alpha, UBE2C— ubiquitin-conjugating enzyme E2 C, CCNA2—cyclin
A2, PBK—phosphorylase B kinase, BUBIB—BUBI mitotic checkpoint serine/threonine kinase B, CDK[/—cyclin-dependent kinases 1, CDC6—cell division cycle 6,
DLGAP5—DLG associated protein 5, TPX2— TPX2 microtubule nucleation factor, K/F23—kinesin family member 23. C. Heatmaps of key genes in the two datasets. Red—
up-regulation of gene expression level, green—down-regulation of gene expression level, shades of color—the degree of change in the expression.
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Fig 2 Analysis of the PPI network of the most prominent module genes and the PPI network and the heatmaps of key genes
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Note: A. GO enrichment analysis of DEGs. B. GO enrichment analysis of the most prominent module genes in PPI network.
3 DEGs J PPl Mt R EZERERF K GO EELHT
Fig 3 GO enrichment analysis of DEGs and the most prominent module genes in PPI network
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Note: A. KEGG enrichment analysis of DEGs. B. KEGG enrichment analysis of the most prominent module genes in PPI network. The bubble size represented the number of

genes enriched. Gene ratio referred to the ratio of DEGs related to this pathway.
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Fig 4 KEGG enrichment analysis of DEGs and the most prominent module genes in PPI network
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Note: Allosteric site and active site of PBK were displayed as sticks and highlight in magenta and yellow, respectively. Allosteric site was surrounded by several residues such
as Ser57—S57, His58—HS58, Val63— V63, 1le65—165, Asn67—N67, Pro68—P68, 11e69—169, Asp72—D72, 1le127—1127, Glul28—E128, Ser171—S171, Trp212—
W212, Glu239—E239, Leu243—L1243, Ser244—S244 and I1e245—1245. Active site was consisted of several residues such as Asp72—D72, His73—H73, Tyr74—Y74,
Arg75—R75, Ser76—S76, Val77—V77, GIn79—Q79, Met115—M115, Glul16—E116, Tyr117—Y117, Gly118—G118 and Gly119—G11.

5 PBK W& ML R B AlloSitePro TR 71 GLR
Fig 5 Active site of PBK and potential allosteric site predicted by AlloSitePro
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Note: A. Structure of Compound 1. B. Targeted binding of Compound 1 with PKB potential allosteric site residues. Lys169—K169, Thr209—T209, 11e207—1207, Glu20—E210.
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Fig 6 Potential allosteric compound and its hydrophobic interaction with PBK
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