?ﬁ iﬁ.mﬁumﬂfi

SE295 2021 K18 S—

[l

FroofR

DOI: 10.16210/j.cnki.1007-7561.2021.01.018

SKRIEE, EHHERY, SKAT, S5, T RLE 25 R AR Il BUR A BTN DI BE LA B LRIATT SE[0]. KRR SR, 2021, 29(1): 131-140.
ZHANG L M, MA' Y G, ZHANG X, et al. Research on anti-cancer and anti-tumor functional components and mechanism of grape seed oil
based on Network Pharmacology[J]. Science and Technology of Cereals, Oils and Foods, 2021, 29(1): 131-140.

KL T P s 24 BIL 1R 4 A FF Dl Do A
DLIIRE L GE W 53 B BIL F 50

R, LR, kA, AREZ A, IR, RS

1. =& FEHKFE, =& LW 650500;
2. ZHBFERFR, =F LW 650106;
3. =B AMARARAG, =8 K 671600)

# OE: Ad sk TCMSP 2 FRIE 47 LR E MR 15 &AM E ek q, @it
Genecards. OMIM £ 3% & i ik B I S Ao I JG A0 K #e,5, 458 Venn AL -F SRR EYW S EmiyLF e
&, & Cytoscape 3.7.2 BRAFME “Fhmo-Km¥es” MAHE, A String KIEHELH &G LA
(PP1) W%, #| /A David 48 F s %4 ¥e 59847 K B A 4K ( Gene Ontology, GO ) #14kE & % KEGG
A5 5 BIE T PRI T M 25 38 5 05 sk AR AT ) B AT i AU R An SN I8 09 D RE R AR A ALE] . SR B
T, ERE R F EA SRS 15 AP, KRk 236 A, AR IR RIE E 3K AT A0 I 48 % e 5 686
A, it Venn BEIFH M5 w3 R des 93 A, PPI M %541 & 9 %) 447 3058 A= 3 5 09 4 4 e
BERAAZETHGT | HRMET 3. LA RBENFT QUM |, L2 RMENE O3, IO
FR P53 F. GO AR MTHRMA P < 0.05 89 EHFI 477 &, LT RALRREBEL, BAREE.
HEIRTES FORFRENR HFRAKX DNA £6F 2% 595 KEGG %5 £k P<
0.05 #93i8% 113 4, # & NOD #x k2 5id% . MAPK 12 5@, p53 125 @% . ErbB 12 5%,
mTOR 155 i#% . VEGF 155 % . Wnt 135 @R 5 205585, FFRTN H) 847 b 5058 A M 8
ey AAE R . AL g Eas, B ERAE, AR HFFRBER G — AT
KER: R EHAH; MEHEE, B, B, 1AM, GO; KEGG

FESES: TS201.4; R285.5 XEkFRIRES: A XE4HS: 1007-7561(2021)01-0131-10
W& B & RTE: 2020-12-28 16:40:00

M & B & ik : https:/kns.cnki.net/kems/detail/11.3863.TS.20201228.1504.008.html

Research on Anti-cancer and Anti-tumor Functional Components and
Mechanism of Grape Seed Oil based on Networ k Phar macology

ZHANG Li-ming', MA Ya-ge', ZHANG Xi', ZHAO Sheng-lan'D<, CHEN Chao-yin’, LIANG Zhong-xiong’
(1. Yunnan University of Traditional Chinese Medicine, Kunming, Yunnan 650500, China;

Wi B 2020-09-10

E&UWH: aMARIT-2m PR E LW EATH (2019FF002-006 ); 2 m 4 KA RHL LI (2018ZF013)

Supported by: Yunnan Provincial Department of Science and Technology-Yunnan University of Traditional Chinese Medicine Joint Special
Key Project (No. 2019FF002-006); Major Biomedical Technology Special Project of Yunnan Province (No. 2018ZF013)

EEEN: skinll, 2o, 1995 A, FREEMLA:, BP0 my by REIT & 5. E-mail: 2759259646@qq. com.

BIREE: BA2, &, 1962 4FINE, #iR, WHTEI7 s 25 & SHRIE S S IF &R . E-mail: 13330431529@163. com.




@%ﬁﬂ%ﬁmf”

SCIENCE AND TECHNOLOGY OF CEREALS,OILS AND FOODS

2. Yunnan College of Economics and Management, Kunming, Yunnan 650106, China;
3. Yunnan Chengman Sci & Tech Co., Ltd., Dali, Yunnan 671600, China)

Abstract: In this paper, information of the main active ingredients in grape seed oil and corresponding target
proteins were obtained through literature search and TCMSP database, cancer and tumor-related targets were
screened out from Genecards and OMIM databases and common targets for drugs and diseases were gained
by the Venn online platform, “active ingredient-disease target” network diagram were constructed with
Cytoscape 3.7.2 software, protein interaction (PPI) network were drawn by String database, GO (Gene
Ontology) function enrichment and KEGG signal pathway analysis for key targets were performed by David
database. Furthermore, the anti-cancer and anti-tumor functional components and mechanism of grape seed
oil were further explored based on the method of network pharmacology. The results showed that a total of
15 active ingredients in grape seed oil were screened, 236 targets were obtained, 686 cancer and
tumor-related targets were obtained from the disease database, and 93 common targets for drugs and diseases
were obtained through the Venn diagram. PPI network analysis showed the key anti-cancer and anti-tumor
targets of grape seed oil were signal transducer, transcription activator 3, mitogen-activated protein kinase 1,
mitogen- activated protein kinase 3, and cell tumor antigen p53. GO functional analysis obtained 477
biological processes with P < 0.05, which were mainly involved in regulating biological functions such as
enzyme binding, protein binding, transcription factor binding, protein heterodimerization activity, and DNA
binding in the transcription regulatory region. KEGG pathway enrichment analysis obtained 113 pathways
with P < 0.05, involving NOD-like receptor signaling pathway, MAPK signaling pathway, p53 signaling
pathway, ErbB signaling pathway, mTOR signaling pathway, VEGF signaling pathway, Wnt signaling
pathway and other classic signaling pathways. The research predicted the anti-cancer and anti-tumor
functional components, targets, biological processes and enrichment pathways of grape seed oil, revealed its
mechanism of action, and provided references for further research on the anti-cancer effects of grape seed oil.
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Tablel Themain activeingredientsand parameters of grape seed oil

Number Ingredient Molecule ID OB/% DL Caco-2
1 Linoleic acid iV il R MOL000131 41.90 0.14 1.16
2 oleic acid MR MOL001308 33.13 0.14 1.14
3 palmitic acid A7HE AR MOL000069 19.30 0.10 1.09
4 stearic acid fiff 52 MOL000860 17.83 0.14 1.15
5 Linolenic acid V. fR & MOL005500 45.01 0.15 1.22
6 Erucic acid J+ & MOL001631 28.56 0.26 1.20
7 B-sitosterol B-43 fif fist MOL001987 33.94 0.70 ~0.44
8 brassicasterol SE#F 5 i MOL004352 14.09 0.72 1.32
9 Stigmasterol & i fiE MOL000449 43.83 0.76 1.44
10 Vitamin E /LK E MOL002771 14.26 0.55 1.70
11 (+)-catechin JLZFE & MOL000492 54.83 0.24 -0.03
12 (—)-epicatechin FJLKE MOL006505 28.93 0.24 -0.03
13 Trans-resveratrol 2 3 1227 fist MOL012744 19.07 0.11 0.80
14 ursolic acid AE SRR MOL000511 16.77 0.75 0.67
15 Supraene £ % 4 MOL001506 33.55 0.42 2.08
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Table2 Information on potential anti-cancer and anti-tumor targets of grape seed oil

Number GCid Targets Official full name
1 GCO01M186640 PTGS2 Prostaglandin-Endoperoxide Synthase 2
2 GC11M100943 PGR Progesterone Receptor
3 GC11M001752 CTSD Cathepsin D
4 GC18M063123 BCL2 BCL2 Apoptosis Regulator
5 GC01M206767 IL10 Interleukin 10
6 GC06P033397 TNF Tumor Necrosis Factor
7 GC17M050183 COL1A1 Collagen Type I Alpha 1 Chain
8 GC10P087863 PTEN Phosphatase and Tensin Homolog
9 GC12P053380 SP1 Sp1 Transcription Factor
10 GC10P073909 PLAU Plasminogen Activator, Urokinase
11 GCO06P151656 ESR1 Estrogen Receptor 1
12 GC11P034460 CAT Catalase
13 GC14M104769 AKTI1 AKT Serine/Threonine Kinase 1
14 GCO01M058780 JUN Jun Proto-Oncogene, AP-1 Transcription Factor Subunit
15 GCO07P022765 IL6 Interleukin 6
16 GC04M 184627 CASP3 Caspase 3
17 GC02P207529 CREBI1 CAMP Responsive Element Binding Protein 1
18 GC17P034255 CCL2 C-C Motif Chemokine Ligand 2
19 GC04M122451 1L2 Interleukin 2
20 GC02M112773 IL1A Interleukin 1 Alpha
21 GC11MO065653 RELA RELA Proto-Oncogene, NF-KB Subunit
22 GC17M042313 STAT3 Signal Transducer and Activator of Transcription 3
23 GC06P043770 VEGFA Vascular Endothelial Growth Factor A
24 GC11P069641 CCND1 Cyclin D1
25 GC20M031664 BCL2L1 BCL2 Like 1
26 GC14P075278 FOS Fos Proto-Oncogene, AP-1 Transcription Factor Subunit
27 GC06P046057 CDKNIA Cyclin Dependent Kinase Inhibitor 1A
28 GC19P048954 BAX BCL2 Associated X, Apoptosis Regulator
29 GCO01MO015491 CASP9 Caspase 9
30 GC16P055390 MMP2 Matrix Metallopeptidase 2
31 GC20P046008 MMP9 Matrix Metallopeptidase 9
32 GC16M030117 MAPK3 Mitogen-Activated Protein Kinase 3
33 GC22M021754 MAPKI1 Mitogen-Activated Protein Kinase 1
34 GC17M007661 TPS3 Tumor Protein P53
35 GC10P048306 MAPKS8 Mitogen-Activated Protein Kinase 8
36 GC14M035401 NFKBIA NFKB Inhibitor Alpha
37 GC02M010432 ODC1 Ornithine Decarboxylase 1
38 GC06MO033572 BAKI1 BCL2 Antagonist/Killer 1
39 GC17P066302 PRKCA Protein Kinase C Alpha
40 GC14P061695 HIF1A Hypoxia Inducible Factor 1 Subunit Alpha
41 GC15P098648 IGFIR Insulin Like Growth Factor 1 Receptor
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Number GCid Targets Official full name
42 GC02M190964 STAT1 Signal Transducer And Activator of Transcription 1
43 GC13M040555 FOXO1 Forkhead Box Ol
44 GCO03P012287 PPARG Peroxisome Proliferator Activated Receptor Gamma
45 GCO03P041236 CTNNBI Catenin Beta 1
46 GCO08P127735 MYC MYC Proto-Oncogene, BHLH Transcription Factor
47 GCO06P121436 GJA1 Gap Junction Protein Alpha 1
48 GC15M074719 CYPI1A1 Cytochrome P450 Family 1 Subfamily A Member 1
49 GC19P010270 ICAM1 Intercellular Adhesion Molecule 1
50 GC02M112829 IL1B Interleukin 1 Beta
51 GCO03P053156 PRKCD Protein Kinase C Delta
52 GC04P073740 CXCL8 C-X-C Motif Chemokine Ligand 8
53 GCO01M150673 MCLI1 MCLI1 Apoptosis Regulator, BCL2 Family Member
54 GC17M043044 BRCAL1 BRCA1 DNA Repair Associated
55 GCO6M159669 SOD2 Superoxide Dismutase 2
56 GC17P078214 BIRCS Baculoviral IAP Repeat Containing 5
57 GC12P006576 CCND2 Cyclin D2
58 GC16P015949 ABCCl1 ATP Binding Cassette Subfamily C Member 1
59 GCO7M081699 HGF Hepatocyte Growth Factor
60 GC19M041301 TGFBI1 Transforming Growth Factor Beta 1
61 GC02M038034 CYPIB1 Cytochrome P450 Family 1 Subfamily B Member 1
62 GCO05P069167 CCNBI1 Cyclin Bl
63 GC12MO057516 DDIT3 DNA Damage Inducible Transcript 3
64 GC17M058269 MPO Myeloperoxidase
65 GC08M023006 TNFRSF10B TNF Receptor Superfamily Member 10b
66 GCO02M177227 NFE2L2 Nuclear Factor, Erythroid 2 Like 2
67 GC16M069706 NQOl1 NAD(P)H Quinone Dehydrogenase 1
68 GCO07P016916 AHR Aryl Hydrocarbon Receptor
69 GCO0IM159715 CRP C-Reactive Protein
70 GC19P029811 CCNE1 Cyclin E1
71 GC10P067884 SIRT1 Sirtuin 1
72 GCO1P156786 NTRKI1 Neurotrophic Receptor Tyrosine Kinase 1
73 GC02M226731 IRS1 Insulin Receptor Substrate 1
74 GCO02P201117 CFLAR CASP8 And FADD Like Apoptosis Regulator
75 GCO01MO011106 MTOR Mechanistic Target of Rapamycin Kinase
76 GCO02P111119 BCL2L11 BCL2 Like 11
77 GCO03M172505 TNFSF10 TNF Superfamily Member 10
78 GC08M023190 TNFRSF10A TNF Receptor Superfamily Member 10a
79 GC11P102317 BIRC3 Baculoviral IAP Repeat Containing 3
80 GC01P022043 CDC42 Cell Division Cycle 42
81 GC19P000571 BSG Basigin (Ok Blood Group)
82 GC10M032900 ITGB1 Integrin Subunit Beta 1
83 GCO5M151639 SPARC Secreted Protein Acidic and Cysteine Rich
84 GC13P032315 BRCA2 BRCA2 DNA Repair Associated
85 GC02M070447 TGFA Transforming Growth Factor Alpha
86 GCO01P218345 TGFB2 Transforming Growth Factor Beta 2
87 GC08MO011842 CTSB Cathepsin B
88 GC02P201233 CASP8 Caspase 8
89 GC17M082078 FASN Fatty Acid Synthase
90 GC11M102810 MMP1 Matrix Metallopeptidase 1
91 GC11M102835 MMP3 Matrix Metallopeptidase 3
92 GCO05P132073 CSF2 Colony Stimulating Factor 2
93 GCO01P172628 FASLG Fas Ligand
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Fig.3 PPI network of potential anti-cancer and anti-tumor targets of grape seed oil
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Fig.4 Bar graph of GO enrichment results of potential anti-cancer and anti-tumor targets of grape seed oil
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Table3 Enrichment of KEGG pathway of anti-cancer and anti-tumor targets of grape seed oil

Term Gene Ratio P Value Gene Symbol

hsa05200: Pathways in 47/89 1.31E-34  PTGS2, MMP9Y, PPARG, CXCLS8, NFKBIA, FASLG, FOXO1, BCL2L1, MMP2,

cancer PTEN, ITGBI, MMP1, TGFB1, CTNNBI, TGFB2, AKTI, CCNEI1, FOS,
IGFIR, CDC42, CASP3, CASP9, BCL2, CASP8, TGFA, MYC, PRKCA, IL6,
RELA, TP53, BRCA2, BIRCS, HGF, BIRC3, STAT1, STAT3, MAPK1, CCNDI,
CDKNI1A, HIF1A, JUN, BAX, NTRK1, MAPK3, VEGFA, MAPKS, MTOR

hsa05161: Hepatitis B 31/89 2.43E-29 TNF, MMP9, CXCLS8, FASLG, NFKBIA, PTEN, TGFB1, TGFB2, AKTI,
CCNEl1, FOS, CASP3, CASP9, BCL2, CASPS, MYC, PRKCA, IL6, RELA,
CREBI, TP53, BIRCS, STAT1, STAT3, MAPKI1, CDKNI1A, CCNDI, JUN,
BAX, MAPK3, MAPKS8

hsa04668: TNF signaling 22/89 5.74E-20 ICAMI1, CFLAR, CSF2, IL6, TNF, CCL2, PTGS2, CREB1, RELA, MMP9,

pathway NFKBIA, BIRC3, MMP3, AKTI1, MAPKI1, FOS, CASP3, JUN, CASPS,
MAPK3, IL1B, MAPKS

hsa04068: FoxO signaling 23/89 4.00E-19  IL6, FASLG, FOXO1, SIRT1, IRSI, PTEN, IL10, BCL2L11, TGFBI1, STAT3,

pathway SOD2, TGFB2, AKTIl, CCNBI, IGFIR, MAPKI1, CCNDI1, TNFSFI10,
CDKNIA, CCND2, MAPK3, MAPKS, CAT

hsa04210: Apoptosis 18/89 5.95E-19 CFLAR, TNF, RELA, TP53, FASLG, NFKBIA, BCL2L1, BIRC3, TNFRSF10A,
AKT1, TNFSF10, CASP3, TNFRSF10B, CASP9, BAX, NTRK1, BCL2, CASP8

hsa05205: Proteoglycans 26/89 9.91E-19 TNF, MMP9, FASLG, ITGB1, MMP2, TGFB1, CTNNBI1, TGFB2, AKTI,

in cancer CDC42, IGFIR, CASP3, MYC, PRKCA, TP53, ESRI1, HGF, STAT3, MAPKI,
CDKNI1A, CCNDI1, HIF1A, VEGFA, MAPK3, MTOR, PLAU

hsa05142: Chagas disease 20/89 1.72E-17  CFLAR, IL6, TNF, CCL2, RELA, CXCL8, NFKBIA, FASLG, IL10, TGFBI,

(American TGFB2, AKT1, MAPKI1, FOS, JUN, CASPS, MAPK3, IL1B, MAPKS, IL2

trypanosomiasis)

hsa05210: Colorectal 17/89 2.06E-17  TP53, BIRCS5, TGFB1, TGFB2, CTNNBI1, AKTl, MAPKI, FOS, CASP3,

cancer CCND1, CASP9, JUN, BAX, BCL2, MAPK3, MAPKS, MYC

hsa05212: Pancreatic 17/89 4.73E-17  RELA, TP53, BRCA2, BCL2L1, STATI, STAT3, TGFB1, TGFB2, AKTI,

cancer CDC42, MAPK1, CCNDI1, CASP9, VEGFA, MAPK3, TGFA, MAPKS

hsa05215: Prostate cancer 18/89 3.75E-16 RELA, CREBI, TP53, NFKBIA, FOXO1, PTEN, CTNNBI1, AKT1, CCNEI,

IGF1R, MAPK1, CDKNI1A, CCND1, CASP9, BCL2, MAPK3, TGFA, MTOR
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hsa04151: PI3K-Akt 29/89 6.96E-16 MCLI1, FASLG, BCL2L1, ITGBI1, PTEN, AKTI, CCNEIl, IGFIR, CASP9,
signaling pathway BCL2, MYC, PRKCA, IL6, RELA, CREBI, TP53, HGF, IRS1, BCL2LII,
BRCAI, MAPKI1, CDKNI1A, CCNDI1, CCND2, VEGFA, MAPK3, COLI1Al,
MTOR, IL2
hsa05145: Toxoplasmosis 19/89 1.03E-15  TNF, RELA, NFKBIA, BCL2L1, BIRC3, STAT1, ITGBI1, IL10, STAT3, TGFBI,
TGFB2, AKT1, MAPK1, CASP3, CASP9, BCL2, CASP8, MAPK3, MAPKS8
hsa05164: Influenza A 21/89 2.67E-14  PRKCA, ICAMI, IL6, TNF, CCL2, RELA, CXCLS8, NFKBIA, FASLG, STATI1,
TNFRSF10A, AKT1, MAPKI1, TNFSF10, TNFRSF10B, CASP9, JUN, MAPK3,
IL1B, MAPKS, IL1A
hsa05206: MicroRNAs in 25/89 5.88E-14 CYPIBI1, PTGS2, MCL1, MMP9, PTEN, TGFB2, CCNE1, BAKI, CASP3,
cancer BCL2, MYC, PRKCA, TP53, IRS1, SIRTI, STAT3, BCL2LI11, BRCAI,
CDKNIA, CCNDI1, CCND2, VEGFA, ABCC1, MTOR, PLAU
hsa05140: Leishmaniasis 15/89 1.44E-13 TNF, PTGS2, RELA, NFKBIA, STATI1, ITGBI1, IL10, TGFB1, TGFB2,
MAPKI, FOS, JUN, MAPK3, IL1B, IL1A
hsa05152: Tuberculosis 20/89 4.57E-13  IL6, TNF, CREBI, RELA, STATI, IL10, TGFB1, TGFB2, AKT1, MAPKI,
CASP3, CASP9, BCL2, BAX, CASP8, MAPK3, IL1B, CTSD, MAPKS, IL1A
hsa05202: Transcriptional 19/89 1.91E-12  CSF2, IL6, RELA, MMP9, PPARG, TP53, CXCL8, FOXO1, BCL2L1, MMP3,
misregulation in cancer DDIT3, IGF1IR, CDKNI1A, SP1, CCND2, NTRK1, MPO, MYC, PLAU
hsa05323: Rheumatoid 15/89 3.25E-12 ICAMI1, CSF2, IL6, TNF, CCL2, CXCL8, MMP3, TGFB1, MMPI1, TGFB2,
arthritis FOS, JUN, VEGFA, IL1B, IL1A
hsa04932: Non-alcoholic 18/89 4.16E-12  IL6, TNF, RELA, CXCL8, FASLG, IRS1, BCL2L11, DDIT3, TGFBI, AKTI,
fatty liver disease CDC42, CASP3, BAX, JUN, CASPS8, IL1B, MAPKS, IL1A
hsa05133: Pertussis 14/89 6.58E-12  IL6, TNF, RELA, CXCLS, ITGBI1, IL10, MAPKI1, FOS, CASP3, JUN, MAPK3,
IL1B, MAPKS, IL1A
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