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Identification of possible molecular markers and functional gene modules
associated with lung adenocarcinoma based on weighted co-expression network
analysis method

LIU Yan-ling!, WU Mei-ling!, HU Ying', WANG Xu-jing!, CHEN Zhuo?, ZHANG Ai-qin?
1. Jinhua Hospital of TCM, Jinhua 321017, China
2. The affiliated Zhejiang Cancer Hospital of Zhejiang Chinese Medical University, Hangzhou 310022, China

Abstract: Objective The potential biological targets for anti-lung adenocarcinoma of Solanum nigrum were scored using the
weighted co-expression network analysis (WGCNA) method. Methods A database of chemical components of S. nigrum was
established through oral bioavailability (OB), drug-likeness (DL) based on Traditional Chinese Medicine Systems Pharmacology
(TCMSP) and literature retrieval. The targets of active ingredients of S. nigrum were predicted based on reverse docking with
DRAR-CPI server, and combined with WGCNA to mine GSE10072 dataset in Gene Expression Omnibus (GEO) database to obtain
coexpression gene module. Furthermore, the potential anti-lung adenocarcinoma targets of S. nigrum were confirmed under intersected
with predicted targets and coexpression genes. The GO terms of biological processes and KEGG pathway enrichment analysis of
predicted targets and anti-lung adenocarcinoma targets were performed by Metascape database, respectively. Using the

targets-pathways networks to study the mechanisms of S. nigrum in the fight against cancer. The transcriptional level expression of key
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String database combined with Cytoscape software to draw the proteins-proteins interactions (PPI), and active
ingredients-targets-pathways networks to study the mechanisms of S. nigrum in the fight against cancer. The transcriptional level
expression of key genes in lung adenocarcinoma cancer tissues and normal lung tissues was assessed based on UALCAN dataset. And
the correlation between key genes and prognosis of lung cancer patients was calculated by KM plotter analysis. Results This study
collected nine active components of S. nigrum, including medioresinol, sitosterol, diosgenin, solanocapsine, quercetin, a-chaconine,
solasonin, solamargine, and solasodine. Totally 271 targets were predicted, and 41 potential anticancer targets were confirmed. The
potential regulatory pathways included pathway in cancer, PI3K-Akt signaling pathway, chemical carcinogenesis, central carbon
metabolism in cancer and so on. From the PPI network, we found that hub genes EGFR, CASP8, HPGDS, FYN, and high expression of
EGFR and CASP8 were related to the poor overall survival in patient with lung adenocarcinoma. Oncontrary, lower expression of
HPGDS and FYN were also associated with poor overall survival. Conclusion This study reflects the multi-component, multi-target

and multi-pathway features of S. nigrum, and provides a scientific basis for anticancer substance and elucidating the mechanisms of

action of S. nigrum, as well as a reference for the study of mechanisms.
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Table 1 Detail information of nine compounds of Solanum nigrum

E R EW CAS 5 4y F ID OB/% DL
1 o~ 20562-02-1 MOL008735 21.63 0.05
2 I A 19121-58-5 MOL006853 25.94 0.06
3 WL E 20311-51-7 MOL006855 31.36 0.06
4 WL 9 B 107484-55-9 MOL007351 11.72 0.76
5 B W B 40957-99-1 MOL002058 57.20 0.62
6 8 8 I 83-46-5 MOL000359 36.91 0.75
7 ZHEH T 512-04-9 MOL000546 80.88 0.81
8 BB 639-86-1 MOL007356 52.94 0.67
9 Wi 2 74893-81-5 MOL000098 46.43 0.28
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Table 2 GO terms of biological processes enrichment analysis of predicted targets in S. nigrum
GO AWt & B3PS 5 /% PiH 018
small molecule biosynthetic process 60 22.14 4.861 12X 10734 1.103 44X 107%
drug metabolic process 61 22.51 9.672 12X1073 1.103 44X 107%
response to toxic substance 47 17.34 4.95730X107% 2.82777X107%
organic hydroxy compound metabolic process 46 16.97 5.661 42X10728 2.583 53X 107
cellular response to hormone stimulus 50 18.45 4.83751X10°% 1.576 82X 10722
small molecule catabolic process 41 15.13 7.068 53X 10726 2.016 03X 1072
response to nutrient levels 42 15.50 3.82246X10°% 8.721 71 X102
response to steroid hormone 33 12.18 1.798 31 X107 2.73546 X107
response to molecule of bacterial origin 33 12.18 1.905 71X 1072 2.17413X10718
reactive oxygen species metabolic process 30 11.07 6.989 65X 10721 7.24922X10718
response to acid chemical 32 11.81 1.420 63X 10720 1.397 71 X107
response to oxidative stress 36 13.28 1.470 18 X102 1.397 71 X107V
protein autophosphorylation 27 9.96 6.38955X107% 4.55595X107"7
inflammatory response 45 16.61 1.619 72X 107 9.988 40X 10717
apoptotic signaling pathway 39 14.39 3.703 24X 1071 2.060 90X 10716
gland development 34 12.55 5.801 46 X107 3.127 13 X10716

3 REFNIELS KEGG FSBREENH

Table 3 KEGG pathways enrichment analysis of predicted targets in S. nigrum

KEGG 15 7l EYeSE 7 H/% P18 018

fluid shear stress and atherosclerosis 26 9.59 3.75383X1072*  6.190 04X 1072!
chemical carcinogenesis 19 7.01 5.01547X1072°  3.81460X 107"
metabolism of xenobiotics by cytochrome P450 17 6.27 5.60584X10718  2.61038X1071°
drug metabolism-cytochrome P450 15 5.54 1.60227X10713 4.15443X10713
platinum drug resistance 15 5.54 3.13423X10°5  7.607 84X 10713
glutathione metabolism 12 4.43 7.10334X10713 931476 X 107!
steroid hormone biosynthesis 7 2.58 3.840 40X 1076 1.146 94X 107
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Fig. 6 Potential anticancer targets-pathways network of active ingredients of S. nigrum
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