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Screening for potential pain genes in breast cancer and lung adenocarcinoma using bioinformatics
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Abstract Objective: To screen for potential pain causing genes by analyzing the gene expression data of
breast cancer and lung adenocarcinoma using bioinformatics. Methods: By analyzing the gene expression data
of breast cancer and lung adenocarcinoma in the TCGA database using bioinformatics, and then comparing
with human secretome genes, we obtained the secretome genes that were consistent between breast cancer and
lung adenocarcinoma. Then, the pathways of these differentially expressed genes were analyzed by Kyoto En-
cyclopedia of Genes and Genomes (KEGG) pathway enrichment. Results: Compared with normal samples,
1422 genes in breast cancer samples were up-regulated and 2124 genes were down-regulated. In lung adeno-
carcinoma, 1106 genes were up-regulated and 3133 genes were down-regulated. Among them, 86 secretome
genes were both up-regulated in breast cancer and lung adenocarcinoma, while 244 secretome genes were both
down-regulated. By KEGG pathway enrichment analysis of these 330 differentially expressed genes, there were
20 pathways such as cytokine-cytokine receptor interaction pathway that had changed significantly. Among
them, CXCL, IL-6 and TNF-a et al. had been reported to contribute to the development of cancer-induced bone
pain directly. What's more, increased expression of matrix metal proteinase family members found in our study
had important roles in the metastasis of cancer and the remodeling of bone, which could contribute to the de-
velopment of cancer-induced bone pain indirectly. Conclusion: By analyzing tumor gene expression data, we have
screened out dozens of differentially expressed genes, in which many of them have been reported to be involved in the
occurrence and maintenance of cancer induced bone pain, while the rest could be potential pain causing genes.
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Fig. 1 Research approach
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Fig. 2 Venn diagrams of differentially expressed genes in breast and lung adenocarcinoma
(A) Up-regulated genes; (B) Down-regulated genes. Red represents breast cancer, green represents lung cancer and purple
represents the secretome.
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Fig. 3 330 differentially expressed genes in breast cancer

X axis shows log, (fold change), while Y axis shows (-Log,,P). Top 10 genes were selectively labeled, and the genes
with|log,(fold change)| < 1 or adjusted P > 0.05 were not shown.
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Table 1 Top 20 most significantly upregulated genes of secretome in breast cancer

F R4 %—E%ﬁ? EF&%& QL) EF&%{ UEHAHZD logFC  adiP.value
Gene symbol Gene title Median (Tumor) Median (Normal)
1 COLI10A1 collagen, type X, alpha 1 67.461 0.12 5.934 7.31E-269
2 TFF1 trefoil factor 1 133.796 1.27 5.892 1.98E-53
3 MMPI1 matrix metallopeptidase 11 167.729 2.56 5.567 7.49E-299
4 COLI11A1 collagen, type XI, alpha 1 37.131 0.5 4.668 9.11E-185
5 AGR2 anterior gradient 2 376.524 21.23 4.086 1.32E-65
6 CST1 cystatin SN 15.49 0 4.044 3.34E-109
7 IGHG4 Immunoglobulin Heavy Constant Gamma 4 68.071 4.39 3.68 1.46E-96
8§ COMP cartilage oligomeric matrix protein 44.47 3.32 3.396 9.04E-123
9 CXCLI10 chemokine (C-X-C motif) ligand 10 25.419 1.53 3.384 1.24E-148
10 MMP9 matrix metallopeptidase 9 29.67 2.34 3.199 6.75E-110
11  COLIAl collagen, type I, alpha 1 1055.93 146.017 2.846 4.89E-113
12 IGHGI immunoglobulin heavy constant gamma 1 626.381 89.077 2.8 6.68E-52
13 CXCL9 chemokine (C-X-C motif) ligand 9 16.63 1.58 2.773 1.45E-87
14 TFF3 trefoil factor 3 297.737 43.949 2.733 4.63E-25
15 MMPI13 matrix metallopeptidase 13 (collagenase 3) 5.71 0.02 2.718 6.85E-112
16 SDCI1 syndecan 1 128.141 19.061 2.687 5.63E-176
17 IGHG3 Immunoglobulin Heavy Constant Gamma 3 79.781 11.69 2.67 5.11E-53
18 POSTN periostin, osteoblast specific factor 404.921 65.48 2.61 8.58E-99
19 CXCLI13 chemokine (C-X-C motif) ligand 13 6.93 0.35 2.554 5.01E-42
20 SPP1 secreted phosphoprotein 1 135918 24.781 2.409 2.03E-79
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Fig. 4 Results of KEGG pathway enrichment analysis
(A) 20 significantly changed pathways were shown. The size of dot represented the number of differentially expressed
genes, while the color of dot represented adjusted P value; (B) The results of 26 genes in the cytokine-cytokine receptor
interaction pathway. Red: up-regulation; Blue: down-regulation.
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