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Abstract: Objective To screen and analyze the differentially expressed genes (DEGs) between cutaneous melanoma tissues and non-
tumor tissues with bioinformatics techniques and to predict biomarkers and traditional Chinese medicines (TCMs) for diagnosing and
treating cutaneous melanoma. Methods The microarray data sets GSE3189, GSE114445 and GSE46517 were downloaded from the
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Gene Expression Omnibus (GEO), and GEO2R was used to screen the DEGs. Kyoto encyclopedia of genes and genomes (KEGG)
analysis and gene ontology (GO) analysis were performed on DEGs based on the DAVID database. The protein-protein interaction
network was constructed by String, Cytoscape and related plug-ins were used to screen the hub genes in the network. GSCA, Gepia
2.0 and Cancer Genome Atlas (TCGA) datasets were used for mutation analysis and survival analysis of hub genes. Core genes (set)
were comprehensively screened according to degree value and survival analysis results. The GSCA and TIMER 2.0 databases were
used for pan-cancer and immune infiltration analyses of core genes (set). Coremine Medical was applied to predict the TCMs acting
on hub genes. Results A total of 114 DEGs were screened out, with 36 up-regulated and 78 down-regulated. The up-regulated genes
were mainly involved in cytokine-cytokine receptor interaction and toll-like receptor signaling, while down-regulation genes were
mainly concentrated in cell adhesion and positive regulation of cell proliferation. The 15 hub genes were EGFR, KPNA2, GATA3,
AURKA, TYMS, PKP1, SPP1, MMP1, KLF4, EPCAM, KIF23, DTL, CLDN1, LCP2, FGFR2, among which KPNA2, AURKA and DTL
were regarded as core genes (set). The potentially effective TCMs against cutaneous melanoma were Danshen (Salviae Miltiorrhizae
Radix et Rhizoma), Renshen (Ginseng Radix et Rhizoma), Goupi (bark of Broussonetia papeyrifera), Gaoliangjiang (Alpiniae
Officinarum Rhizoma), Gancao (Glycyrrhizae Radix et Rhizoma), Bimazi (Ricini Semen), Youtongye (leaves of Vernicia fordii) and so
on. Conclusion Mutations of hub genes in cutaneous melanoma were mainly missense mutations of FGFR2, which were mostly
caused by cytosine (C) to thymine (T) conversion. EGFR, KPNA2, GATA3, AURKA, PKP1, DTL, and LCP?2 have significant effects
on the survival prognosis of cutaneous melanoma. The core gene set was significantly up-regulated in various cancers and associated
with infiltrating immune cells such as natural regulatory T-cells (nTreg), dendritic cells, and monocytes. The potential effective TCMs
can be divided into nine categories, including tonic medicines, heat-clearing and toxin-removing medicines, detoxification and
myogenic medicines, discutient medicines, interior-warming medicines, spleen-invigorating medicines, urination-promoting and
dampness-draining medicines, blood-circulating and blood stasis-resolving medicines, mind-calming medicines. There are
corresponding records of TCMs internal and external treatment experience in relevant ancient books, and the active ingredients of
TCMs also prove that they have certain regulation and inhibition on cutaneous melanoma in the pharmacological mechanism.
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10 - GSVA score in selected cancer types
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Table 2 Traditional Chinese medicines prediction based on

core genes
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)
AURKA M. mREZE, HE
DTL &, AB

RIERHEBGI RS (P<0.05) W2,
Only traditional Chinese medicines with statistical significance (P <
0.05) were shown.
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