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Abstract: Objective: To explore the potential therapeutic targets and mechanisms of resveratrol in the treatment of non-
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small cell lung cancer (NSCLC), a comprehensive study was conducted incorporating network pharmacology, molecular
docking methods, and experimental validation. Methods: The targets of resveratrol were searched on Swiss Target
Prediction database and Target net database. NSCLC targets were gathered from Genecards, OMIM, TTD databases. The
intersection of drug targets and disease targets was obtained using Venny 2.1.0 platform. Next, Cytoscape 3.7.2 software
was applied along with the String database to generate target protein interaction networks (PPI) and perform topological
analysis. GO functional enrichment analysis and KEGG pathway enrichment analysis of intersecting targets were conducted
using the Metascape database, resulting in gene maps of the intersecting targets. Molecular docking studies were performed
for the top three ranked core targets and resveratrol using Autodock Vina software. Clinical case samples were obtained
from The Cancer Genome Atlas (TCGA) database to analyze the expression of relevant targets in NSCLC patients (n=1017)
and healthy controls (n=627). The effects of different concentrations (30 and 50 pmol/L) of resveratrol on the protein
expression of SRC, EGFR and PI3K/AKT signaling pathway in human lung adenocarcinoma A549 cells were examined
using Western Blot at the cellular level. Results: Total of 40 potential targets were screened out, followed by obtaining 8
key targets after topological analysis. These keys targets, including EGFR, SRC, and ESRI were closely associated with
NSCLC. The treatment of NSCLC with resveratrol primarily involved multiple signaling pathways, such as tumor
proteoglycans, estrogen signaling and PI3K/AKT. Molecular docking results demonstrated that resveratrol had a good
binding ability with the target protein. Clinical sample results revealed that the expression of EGFR, SRC, ESRI,
HSP90AAI, and MMP9 was upregulated, while the expression of TNF, CDC42, and RELA was downregulated in NSCLC
patients. Cellular experiments indicated that resveratrol could inhibit the protein expression of SRC, EGFR, p-PI3K, and p-
AKT in human lung adenocarcinoma A549 cells in a dose-dependent manner. Conclusion: This study demonstrates that
resveratrol involves multiple targets and signaling pathways in the treatment of NSCLC, and clarifies that resveratrol could
exert its anti-cancer effects by inhibiting the PI3K/AKT signaling pathway.

Key words: resveratrol; non-small cell lung cancer; network pharmacology; the cancer genome atlas; PI3K/AKT signaling
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7 S L

FZE TR —Fh AR Z MY DIE R, ©
JIZAAATE T4 Bz, w2800, R, R EY I ht,
FHICBSTUESE, 2 B E 2518 22 A PRI 25 BRSP4,
A . Pusg . AR IERIP O BT, R
FAIPTIRERETE O AR LS [RIZE B 9 TH A5 BINESE, £
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Table 1 Top 10 key targets of resveratrol for non-small cell

lung cancer disease

& i) BEfH i

1 EGFR 36 0.00124992
2 SRC 35 0.000946

3 ESRI 32 0.155644281
4 HSP90AAI 28 0.004130466
5 INF 27 0.045638836
6 MDM?2 2 0.018748213
7 MMP9 2 0.092457286
8 PTGS2 21 0.015035819
9 RELA 20 0.036363867
10 €DC42 19 0.076126149
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B G 2k S 1Y 40 DERFREER T Metascape Z04E
JEA GO el KEGG il & H4598r. GO &
SIS =, 43R A ik B2 (biological proce-
ss, BP) . 53T 3fE(molecular function, MF ) DL Kz 2 ifd
#H 43 (cellular component, CC) ., FJH R i&H nl #ifk
ACFEHEFFAERT 10 A7 HAT B3 P22 5 i SR B AR 45
IR, nlE 3 pros . BP WSS R RIS LR R EHF
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(transcription coactivator binding) 2543 I RE A IEIA
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JipJeg 25 P Z2 43 % (proteoglycans in cancer) . PN
HLPTiE % (endocrine resistance) . i 33 2 {5 5 18 K
(estrogen signaling pathway) . A 5 40 M0 87 8 4L 1M
% ( human cytomegalovirus infection) . PI3K-AKT
(PI3K-Akt signaling pathway ) %52 255 S0 .
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G Re/ T 0, BEHAAZIR S SRS FRE AL RS S
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Fh BBk /D, X2 RE s, XS 4 T R e R
O XSS AR, B PR = A DR AR
254 A HBEIITE-5 kcal/mol LI, RIHLE & EERA
52, HA XT3 X, a3k 2 s, &Ja, 1 Pymol
BRAF AT ARAR A3 BT RITULESE 22 5 B AR (A X 2245 51
SEIL N [ BsEE ] L ) S A B S
FTTHEARES G, LAY 7K 28 Wl 2 = B2 Pt
i, Tl 5 TR .
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KRR, FHYEREIL PRI ES (TCGA) a4 35k
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HrFENTE TCGA #4378 NSCLC B35 Sl HExt
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> #8 HL I EGFR. SRC. ESRI. HSP90AAI L) %
MMPY FJFKTE NSCLC Jig A g 2 i, 2853 JAT
Heit# 2 L (P<0.05); 1fif TNF, CDC42 LA X2 RELA
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Table 2 Docking parameters and corresponding calculation results
LYy 45418 (keal/mol) S EAER Bk EH
EGFR -53 THR909, GLN982 LYS806, PHE910, ILE938, ILE981
SRC —5.4 ARG34, GLU37, THR38, THR39, LYS62 HIS60
ESR1 -8.0 GLU353, ARG394, PHE425, HIS524 LEU387, LEU391, PHE404, ILE424, LEU428
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