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[ Abstract] Objective To investigate the regulatory mechanism of active components from
Panax ginseng against triple-negative breast cancer (TNBC) using network pharmacology. Methods
Active components of Panax ginseng and their corresponding targets were retrieved and collected from
TCMSP and Swiss Target Prediction databases. TNBC-related targets were obtained from GeneCards
and OMIM databases. A protein-protein interaction (PPI) network was constructed using the STRING
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database and visualized with Cytoscape software. Topological analysis within Cytoscape identified the top 10 core
targets. DAVID was utilized for Gene Ontology (GO) functional enrichment and Kyoto Encyclopedia of Genes and
Genomes (KEGG) pathway enrichment analyses of the intersecting targets. Molecular docking validation between
core components and key targets was performed using AutoDock Vina. Finally, 50 ns molecular dynamics (MD)
simulations of the docked complex systems were conducted using Gromacs software. Results This study identified
56 active components of Panax ginseng and 753 associated targets. The intersection between Panax ginseng and
TNBC yielded 277 common targets. Enrichment analysis revealed 1,377 significant GO terms and 166 KEGG
pathways, primarily associated with pathways in cancer, the PI3K-Akt signaling pathway, and EGFR tyrosine kinase
inhibitor resistance. Conclusion The anti-TNBC effect of Panax ginseng exhibits multi-component, multi-target, and

multi-pathway synergistic regulatory characteristics.

[Keywords ] Panax ginseng; Triple negative breast cancer; Network pharmacology; Molecular docking;

Molecular dynamics simulation
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Table 1. Information table of Panax ginseng active ingredients

MOLID e HR DL
MOL001965 IlE B8 ( dauricine ) 0.37
MOL002669 campesteryl ferulate 0.63
MOL002879 AR R —5FERs (diop ) 0.59
MOL000449 T (stigmasterol ) 0.39
MOL000358 B—/ﬁ\fﬁ@? ( beta—sitosterol ) 0.76
MOL003648 TR (inermin ) 0.75
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a1
MOLID (AR /E30N DL
MOLO003845 TR (folinic acid ) 0.54
MOL003902 methyl (Z)-icos—11-enoate 0.74
MOL000422 1125 (kaempferol ) 0.23
MOL004492 s ( chrysanthemaxanthin ) 0.24
MOL005279 NS Rh, (ginsenoside—Rh, ) 0.58
MOL005281 20(S)- A Z A1 Rh, [20(S)-ginsenoside—Rh; ]| 0.57
MOL005283 20(S)-AZ B A1 Re, [20(S)-ginsenoside—Rg, | 0.57
MOL005284 (33,5R.6S,8R.9R,10R,12R,13R,14R,179)-17—[(28)-2-hydroxy—6-methylhept—5—en—2—yl|-4,4,8,10,14— 0.26
pentamethyl-2.3.5.6,7,9,11,12,13,15,16,17-dodecahydro—1H-cyclopenta[a]phenanthrene—3,6,12—triol
MOL005285 20(S)-JF N2 i [20(S)—protopanaxadiol| 0.78
MOL005286 20(R)- A Z i H Rg, [20(R)-ginsenoside Rg,] 0.77
MOL005287 20(S)- N Z i Rg, [20—(S)-ginsenoside—Rg;] 0.26
MOL005305 PR 6~ AEUJLEE B (nepetin ) 0.22
MOLO005307 5'- =iz llEH (adenosine triphosphate ) 0.31
MOL005310 (4aS,6aR ,6aS,6bR,8aR,108,12aR,14bR)-10-hydroxy-2,2,6a,6b,9,9,12a—heptamethyl - 0.58
1,3.4,5,6,6a,7,8,8a,10,11,12,13,14b—tetradecahydropicene—4a—carboxylic acid
MOL005314 IS EENE ( celabenzine ) 0.76
MOL005317 WLE = RAZHERRS, ( deoxyharringtonine ) 0.49
MOL005318 L7 ( dianthramine ) 0.81
MOLO005320 LA VUSRS (arachidonate ) 0.20
MOL005321 WEARIEEE A (frutinone A ) 0.20
MOL005324 ANZ A4 La ( ginsenoside La_qt ) 0.34
MOL005332 (3R,5R,8R.9R,10R,12R,13R,14R,175)-17—[(2S)-2—hydroxy—6—methylhept—5—en—2—yl]-4.,4.8.,10,14— 0.78
pentamethyl-2.3.5,6,7,9,11,12,13,15,16,17-dodecahydro—1H-cyclopenta[a]phenanthrene—3,12-diol
MOLO011400 AZBAFRSE (ginsenoside tf ) 0.77
MOL005340 (33,5R.6S,8R,9R,10R,12R,13R,14R,179)-17—[(2R)-2—hydroxy—6-methylhept—-5-en-2-yl]-4,4,8,10,14— 0.24
pentamethyl-2.3.5.6,7,9,11,12,13,15,16,17-dodecahydro—1H-cyclopenta[a]phenanthrene—3,6,12—triol
MOLO005341 ANZ A Rg, (sanchinoside Rg, ) 0.78
MOLO005342 ANZ A Re, (ginsenoside-Rg; ) 0.28
MOL005344 AZIHRh, (ginsenoside Rh, ) 0.22
MOL005346 ANZIaHRh, (ginsenoside—Rh,_qt ) 0.56
MOL005347 ANZHRh, (ginsenoside-Rh, ) 0.76
MOLO005356 LA ( girinimbin ) 0.60
MOL005357 HMFHEZ (gomisin B) 0.31
MOL005372 —-ERAFR, (notoginsenoside R, ) 0.33
MOLO005375 IR /\BE (stearyl acetate ) 0.28
MOLO005376 AZZEE ( panaxadiol ) 0.19
MOL007500 AZ: = ( panaxatriol ) 0.79
MOL005379 pancratistatin 0.79
MOLO005380 pandamine 0.46
MOLO005382 PLFIAR (ramalic acid ) 0.79
MOL005384 FFFNEE (suchilactone ) 0.30
MOLO005385 suffruticoside A_qt1 0.56
MOLO005386 vulgarin 0.20
MOLO006651 TR =M A Cwifolirhizin ) 0.79
MOLO005389 PEINAER ( pangamic acid ) 0.32
MOLO005392 o- i FH A (alpha—guttiferin ) 0.65
MOL005397 iEHE ((dammarane ) 0.70
MOL005398 A% N (alexandrin ) 0.63
MOLO005400 ANZ A Res (ginsenoside Rgs ) 0.23
MOL005403 2252 ((oleanane ) 0.76
MOLO005404 XA LA LR ( p-glucosyloxymandelonitrile ) 0.18
MOL000628 B3 (darutoside ) 0.63
MOL000787 JEBT R B ( fumarine ) 0.83
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