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Analysis of the mechanism of action of ginsenosides in preventing and treating breast cancer based on bioin-

formatics technology
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[Abstract ] Objective Bioinformatics technology were used to explore the potential mechanism of ginsenosides in the treat-
ment of breastcancer. Methods Gene chips of GSE85871 related to breast cancer was obtained from the Gene Expression Database
(GEO) , and the dataset of chips were analyzed by GEO2R online analysis software to obtain differentially expressed genes ( DEGs).
DEGs were visualized by image processing software of SangerBox and GraphPad Prism8. Network of protein-protein interaction ( PPT)
was constructed on the SRING platform, and the network was analyzed by Cytoscape 3. 7 software to obtain the core genes. Database of
DAVID 6. 8 was used to obtain Gene Ontology ( GO) functional annotation and Kyoto Encyclopedia of Genes (KEGG) pathway enrich-
ment of core genes. Results A total of 182 differential genes were screened from the microarray dataset, of which 110 were up-regu-
lated and 72 were down-regulated. Core genes involved VEGFA, BMP4, SPARC, PLG, ITGB2, TEK, SERP, INA1, SERPINBS and
IGFBP7. GO biological processes included cell adhesion, positive regulation of protein phosphorylation, intercellular signal transduc-

tion, glial cell migration and negative regulation of angiogenesis. KEGG signaling pathway included cytokine-cytokine receptor interac-

tions, amoeba disease, toxoplasmosis, and microRNA pathways in
EEWB VT 2222 55 L BRI F (H202003) cancer. Conclusion Ginsenoside plays an important role in anti-
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breast cancer through multi-target and multi-signal pathway.
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*1 LRAEFEK GO WetER (S REVMFEISE S FINEEFMAMAR)
Eiiel LA AR R FEHE Pia
G0:0030424  Axon(H%) 7 0.001 042
G0:0007155  cell adhesion( ZHIZHT) 8 0.001 855
G0.0008045  motor neuron axon guidance ( BEMA T RS S) 3 0.003 125
G0:0001540  beta-amyloid binding ( B-JEMFEE 455 4 0. 003 229
G0:0098978  glutamatergic synapse( 4+ & ERAE 2 i) 6 0.007 38
G0:0005887  integral component of plasma membrane ( J5T i& 1Y 2 B8 47) 12 0.007 775
G0:0016477  cell migration( 4Jf1iT5%) 5 0. 009 409
G0:0005886  plasma membrane ( JE ) 26 0. 013 855
G0:0009897  external side of plasma membrane ( JitJE4MI) 6 0.016 429
G0:0001666  response to hypoxia ( X4 A SV ) 4 0. 020 639
G0:0005615  extracellular space ( ZHfI4M=251H] ) 13 0.022472
G0:0005004  GPI-linked ephrin receptor activity( GPI %35 /¥ FBC 2 1 32 AR5 M) 2 0. 024 359
G0:0006897  endocytosis( e 4 0. 028 067
G0:0008347  glial cell migration (& AMAHITHS ) 2 0.028 478
G0:0000902  cell morphogenesis( 4MHIIEZS K H) 3 0.031 082
G0:0043235  receptor complex( ZIREHH) 4 0. 035 197
G0:0006829  zinc IT ion transport (4% 11 B T15%i ) 2 0.037 792
G0:0007411  axon guidance ({5 F) 4 0. 039 621
G0:0003222  ventricular trabecula myocardium morphogenesis (/L% /N NIE K A 2 0.043 952
G0:0043025  neuronal cell body( #1ZJCAH fiflfA ) 5 0. 044 035
G0:0005576  extracellular region( ZHHE4RX) 13 0. 044 753
G0:0005509  calcium ion binding( e T 2E o 7 0.046 34
G0:0002523  leukocyte migration involved in inflammatory response( [l ifiT 5 5 KAE V) 2 0.047 018
G0:0008324  cation transmembrane transporter activity ( FH B ¥ 5 iR F5 128 55 TG T ) 2 0.048 134
G0:0030335 positive regulation of cell migration ( 4H HdEF2 1) 1F 18] 815 ) 4 0. 049 877
*2 TREEHN GO WetER (S REWFELE S FINEEFMMAMAR)
%' SEE AR FEHE P1ia
G0:0005576  extracellular region ( A4} X)) 32 1.30x107®
G0:0005615  extracellular space( 40 fi7hs[E]) 29 8.26x107®
G0:0005887  integral component of plasma membrane ( J5T B 1 2 B8 43) 21 2.06x107°
G0:0051591  response to cAMP (X} cAMP ) 5 7.94x107°
G0:0005886  plasma membrane ( JTJi5) 42 1.66x107*
G0:0031093  platelet alpha granule lumen ( Ifl./MR o JURE HE ) 5 3.31x10™
G0:0005125  cytokine activity ( ZHJI R T-1% 1) 7 4.84x107*
G0:0002040  sprouting angiogenesis( & 2 Il A i) 4 4.97x10™*
G0:1900745  positive regulation of p38MAPK cascade ( p38MAPK 2R BE 1 1FH47) 4 4.97x107*
G0:1990405  protein antigen binding( & HHT R4S & 3 7.40x10™*
G0:0005788  endoplasmic reticulum lumen ( P4 5T % i) 8 7.98x107*
G0:0070374  positive regulation of ERK1 and ERK2 cascade( ERK1 Fll ERK2 ¢k 1 151575 ) 7 8.42x107*
G0:0007267  cell-cell signaling( 40 ffE[E]1E 5 ) 7 8.81x107
G0:0005102  receptor binding( ZARGES 9 0.001 194
G0:0031012  extracellular matrix( 40 AN ) 7 0. 001 653
G0:0030199  collagen fibril organization ( B JEZF 421 41) 5 0.001 717
G0:0005044  scavenger receptor activity (1518 K32 IS PE) 4 0.002 137
G0:0009615  response to virus( X355 & [ 07 ) 5 0.002 319
G0:0002576  platelet degranulation ( IL/IMf AL ) 5 0. 003234
G0:0001934  positive regulation of protein phosphorylation ( £ H R BERR AL A IE Y ) 6 0. 003 256
G0.0007166  cell surface receptor signaling pathway ( BTN ER=S i) 7 0.003 91
G0:0051384  response to glucocorticoid ( XA I 2 H [ ) 4 0.004 073
G0:0010595  positive regulation of endothelial cell migration( PN B2 240 LS A% 1 T 1] 1) 4 0. 004 073
G0:0009887  animal organ morphogenesis( S4B & 4L) 5 0.004 721
G0:0007155  cell adhesion( 41 HT) 9 0. 005 369
G0:0005201  extracellular matrix structural constituent( 41 Jfl4h3E 57 454 53 ) 5 0. 005 928
GO -0045954 positive Vregulation of natural killer cell mediated cytotoxicity ( H SR AT AN A S Y 4 i 3 0.007 035
PERIEJATE)
G0.0030198  extracellular matrix organization( 20 AL T2 21 6 0. 008 773
G0:0001958  endochondral ossification (#XH N H1k) 3 0. 009 298
G0:0002228  natural killer cell mediated immunity( H SR A A0 A B G ) 2 0. 009 693
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