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Mechanism of nobiletin on reversing cisplatin resistance in gastric cancer by
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Abstract: Objective To search for the core targets of nobiletin on gastric cancer cisplatin resistant cells (AGS-DDP) by lipid
metabolomics and network pharmacology, and further explore the mechanism of nobiletin on reversing gastric cancer cisplatin
resistance through cell experiments. Methods UPLC-Orbitrap mass spectrometry system was used for non-targeted lipidomics

analysis. GENE Card and TCMSP databases were utilized to explore potential targets for the metabolic pathways of nobiletin and
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glycerol phospholipids, the intersection targets were integrated through Microbioinformatics online mapping tool platform, and Kyoto
encyclopedia of genes and genomes (KEGG) pathway enrichment analysis was performed. STRING database was used to construct
protein-protein interaction (PPI) network, the core targets of nobiletin was visualized by Cytoscape software. After administration of
nobiletin, the survival rate of AGS and AGS-DDP cells was detected by CCK-8 method; Flow cytometry was used to detect the
apoptosis of AGS-DDP cells; Scratch experiment was used to detect the migration ability of AGS-DDP cells; Western blotting was
used to detect B-cell lymphoma-2 (Bcl-2), Bcl-2 associated X protein (Bax), E-cadherin, N-cadherin, Vimentin, peroxisome
proliferators-activated receptor y (PPARY) and adenosine triphosphate citrate lyase (ACL) protein expressions in AGS-DDP cells.
Results A total of 1450 different lipid compounds were detected in 31 subclasses of AGS and AGS-DDP cells through lipidomics
analysis, mainly enriched in glycerol phospholipid metabolism pathway. KEGG enrichment analysis of potential targets of nobiletin
showed that nobiletin had the potential to reverse platinum resistance. The results of cell experiment showed that compared with control
group, nobiletin significantly inhibited the survival rate of AGS-DDP cells in a dose-dependent manner (P < 0.05, 0.01), increased the
sensitivity of AGS-DDP cells to cisplatin (P < 0.05), induced AGS-DDP cells apoptosis and inhibited its migration ability (P < 0.05,
0.01). The results of Western blotting experiments showed that Bax and E-cadherin protein expression levels were significantly
increased (P <0.05, 0.01), as well as Bcl-2, N-cadherin, Vimentin, ACL and PPARY protein expression levels were significantly reduced
(P <0.05, 0.01). Conclusion The differential lipid metabolites between AGS and AGS-DDP cells are mainly enriched in glycerol
phospholipid metabolism pathway. Nobiletin inhibits the proliferation and migration of AGS-DDP cells by regulating key genes for
lipid synthesis and oxidation, ultimately reversing cisplatin resistance in gastric cancer.
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£ IX71 BB E B (HA Olympus A F)D;
5430R ZUAKIR =d 2500l (FE[E Eppendorf A 7] );
FEL KA - MP-4 2 L 3k 48 (55 [F] Bio-Rad /A 7] ); Tanon-
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MetaboAnalyst 5.0 [ % ( https://www.
metaboanalyst.ca/home.xhtml ) ; TCMSP %§ #i& &
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(https://cn.string-db.org/cgi/input), GENE Card (¥
J# (https://www.genecards.org/); fZEAE MuE (www.
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2~25min, 30%~100% B; 25~35 min, 100%~30%
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TR SR, MRS E A, TEHSH.
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Fig. 1 Result of lipid metabolomics in AGS and AGS-DDP cells
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M TCMSP % P 45 3 ) 1Bk B 3R 34 M AE
BB 5, 3 BRI AN 1 (prostaglandin endoperoxide
synthase 1, PTGS1). PPARy. #EIIKF X (F10).
PTGS2. MEWIZ 5214 2 (estrogen receptor 2, ESR2).
ARG R 2 (nuclear receptor coactivator 2,
NCOA2). HEHMRNICHEGHEA 1 (cAMP
responsive element binding protein 1, CREB1). 5
A2 %0 IVA (phospholipase A2 group IVA,
PLA2G4A). —%MAE A 2 (nitric oxide synthase
2, NOS2). HPr¥tlifg I (rabbit antithrombin-III,
SERPINC1). #HL K (T2 EE WK K H Mt 2
(potassium voltage-gated channel KQT-like subfamily
member 2, KCNH2). ESR1. ZE#E 2 521K (androgen
receptor, ARD. #EILEF VII (F7). & A& 2R
2l (protein tyrosine phosphatase, PTPN1). DNA
I AEE o (TOP2A). TOP2B. - fikJEfkiG-4

AGS 4 AGS-DDP 4l

(dipeptidyl peptidase-4, DPP4). # 4k 55E H 90ABI
(heat shock protein 90 kDa alpha class B member 1,
HSP90AB1). FI2E sl 1 (cell cycle checkpoint
kinase 1, CHEK1). 2% 25 1§ 1 (protease serine
1, PRSS1). A HL 4G B 7 (AT IEIE M LR o
W2 (potassium large conductance calcium-activated
channel subfamily M alpha member 1, KCNMA1).
Wi & B 3B (glycogen synthase kinase 3B,
GSK3B). L[ T#80@E1E o T 5(sodium voltage-
gated channel alpha subunit 5, SCN5A).BCL2.BAX.
PR AR R LA EAM 9 (cystein-asparate
protease 9, CASP9). Hi&/EHE AN 9 (matrix
metalloproteinase 9, MMP9). Jun JFJEZFEK (Jun
proto-oncogene, JUN). &4 &5 [ p53 (tumor protein
p53, TP53). GG EEHE 8 (mitogen-
activated protein kinase 8, MAPKS8). & )& & HEF4L
NI 1 (tissue inhibitor of metalloproteinase 1,
TIMP1). CD163. {RZLANMIA 3™ £ 40 B2
% &  ( erythropoietin-producing hepatocyte B2
receptor, EPHB2). XJIX44#H fiii 1T KEGG &% 5>
PRI R B 2 BT R BRI 245 1038 7 (B 3D
3.4 WZRGIBF TN FRE ZHDE B AL
HBER S

)1 R B2 14 34 MFE {5 M GENE Card $(#3
PERAT H b B IR A S 548 AMEFERE FAHAL,
HAp L FEEMRE LA 8 4, 252 PTGSI.
PPARy. F10. PTGS2. ESR2. NCOA2. CREBI.
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