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The mechanism of BPIS against breast cancer based on network pharmacology
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Abstract ; The aim of this study was to-investigate the mechanism of BPIS ( bound phenol of inner shell) against breast cancer
cell. Firstly, the effect of BPIS on the activity, of breast.cancer cells and normal breast cells was detected by cell counting.
Secondly, the SEA, SIB and GeneCards databases were used to predict and screen the targets of BPIS on breast cancer.
Then, the String database , Cytoscape software and'DAVID database were used to construct the active components-targets net-
work and analyse pathway.”After these studies, 39 targets were screened, which involved in biological processes such as Gly-
colipid metabolism, autophagy and so on, and signaling pathways such as MAPK, PI3K/AKT, FoxO and so on. These re-
sults indicated that BPIS anti-breast cancer is a multi-component, multi-target, multi-signal synergistic process, and autoph-
agy associated with cell“death is likely to play a major role in BPIS inhibition of breast cancer.
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Fig. 1  Effect of BPIS on the morphology of breast cancer cells
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H:"P<0.05,%"P<0/01, Note: “P<0.05, **P<0.01.
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Table 1  Active compounds.in-BPIS

e aw s FEAE s i s
No. Composition Chemical formula Degree Betweeness Molecular weight

1 W BEIL T F MR Glucosyringic acid Ci5Hy04 7 0.087 336 5 360

2 4-F2 IR R 4-Hydroxybenzoicacid C,;Hg O, 6 0.009 199 45 138

3 R Vanillic acid CgHg Oy 8 0.209 686 38 168

4 T #R Syringic acid CoH ;O 8 0.027 788 24 198

5 Xt 7 H R p-Coumaric acid CoHg O5 12 0.061 184 68 166

6 HIR Vitexin Ca1Hy 049 22 0.526 738 84 432

7 P 2R Ferulic acid CioHyp 0y 18 0.161 196 17 194

8 SFIERER Tsoferdlic acid CioHy 0y 16 0.113 005 01 194
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Table 2  Information of potential anti-breast cancer targets form BPIS
i B K 24 K . RPN TR e
R UniProt ID K
No. Gene name Protein name Degree Betweeness
1 ESR1 P03372 HERR 21K 3 0.000 815 25
Estrogen receptor
GL/S-4 5 A M) A -D1
2 CCNDI P24385 G1/S-specific cyclin-D1 ! 0
SRR A A SRR G2 ik
3 ABCG2 QIUNQO ATP-binding cassette sub-family G member 2 6 0.084 518 52
H: K pa
4 EGFR P00533 | REERHTRE 2 0.018 645 05
Epidermal growth factor receptor
MR AR A A
5 VEGFA P15692 Vascular endothelial growth factor A 2 0.008 759 86
e 1

6 ACE P12821 i i (L 3 0.030 498 07

Angiotensin-converting enzyme




Vol. 31 RPN BT 25 25 A I AR S S 2 U RL IR ML B 5T 1343
23k 3
e EREG BT i
niProt ID .
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7 ABCBI POS183 ZAWMARAL 0.067 812 61
Multidrug resistance protein 1
BIAIRE G/ H & 2
3 .
8 PIes2 P35354 Prostaglandin G/H synthase 2 0.001 852 24
Pk s LR Tl
9 GSTM1 P09488 ﬁMH ik s ‘sz*&.@i Mu I 0.006 722 45
Glutathione S-transferase Mu 1
N S S ) A
10 SERPINE1 P05121 R RBIE I 0.008-759 86
Plasminogen activator inhibitor 1
EAl VB N i
1 MAPKI P28482 M alanalivt 0
Mitogen-activated protein kinase 1
IR Il ‘#
12 GSTT1 P30711 ﬁ%ﬁ:ﬂt S # A5 T1 0.043 502 82
Glutathione S-transferase theta-1
B 5 HAE T
13 GSTP1 P09211 BREH ARG 0.003 121 22
Glutathione S-transferase P
CD44 HJs
14 CDh44 P16070 D44 antigen 0
st 5,
15 ESR2 Q92731 HERCR 21K B 0.000 815 25
Estrogen receptor-beta
5 R T p6s
16 RELA Q04206 Transcrijftion fadtor poS 0.001 852 24
S A U T gt
17 GSK3B P49841 . B ﬁkﬁ@?ﬂflﬁ@ 3 0
Glycogen synthase kinase-3 beta
AR P450 1A
18 CYP1Al P04798 Cytochrome P450 1A1 0.031 687 85
Kladp ks ] REGHE 1
19 PARPL Po9874 Poly [ADP-ribose ] polymerase 1 0
20 MMP1 P03956 IQEHQEHE 0.000 815 25
Interstitial collagenase
21 RHOA P61586 ZP{W%ﬁE Rh.OA 0.013 908 07
Transforming protein RhoA
i Jrad G R A 1
D]
2 PTK2 Q03397 Focal adhesion kinase 1 0
B BT
23 MAPKS P45983 . %&E%HI 1 Eﬁj% 8 0
Mitogen-activated protein kinase 8
i % Y /. #A r
24 1GEFBP3 P17936 H%H%Eﬁq:k%/n D‘EH 3 . 0.002 434 2
Insulin-like growth factor-binding protein 3
4 N
25 HDACI Q13547 /EEEERZ‘MWE ! 0.003 614 48
Histone deacetylase 1
(T 44 REEZAS
26 FGFR1 P11362 ﬁk—?jﬁﬁiﬂ@#k?xﬁk ! 0
Fibroblast growth factor receptor 1
. 40 i (5, % P450 1B1
27 CYP1B1 Q16678 Cytochrome P450 1B1 0.067 845 6
3 T 438 Sl T X
28 PLAU P00749 SRR £ R R BT 0
Urokinase-type plasminogen activator
GTP fifi HRas
29 HRAS PO1112 CTPase HRas 0.008 759 86
FP L 5 I -DNA-F LG R 1l
30 MGMT P16455 Methylated-DNA--protein-cysteine methyltransferase 0054 73175
L T S T K
31 ERBB3 P21860 RIS crbB-3 0
Receptor tyrosine-protein kinase erbB-3
4]
32 EP300 Q09472 ALE 1 CREFCRS G p300 0.003 614 48

Histone acetyltransferase p300
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UniProt ID .
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) Py
33 SHBG P04278 PR 2 R R 2 0.000 846 41

Sex hormone-binding globulin

34 ABCC1 P33527 ZAMAHICE | 2 0.018 645 05

Multidrug resistance-associated protein 1

35 INS P01308 H%'%% 1 0
Insulin
4 J
36 CDK2 P24941 ,mﬂﬂ)a%ﬂ% F st ﬁ%ﬁ% 2 1 0
Cyclin-dependent kinase 2
4 A2
37 12 P60568 FIALIA -2 2 0.008 759 86
Interleukin-2
o T i
38 RARB P10826 . Vﬁmﬁﬁﬁi 6 0.013 908 07
Retinoic acid receptor beta
JNB A B 4
39 CCNBI1 P14635 G2 /A7 220y BURRHAEAMIL B B 1 0

G2/ mitotic-specific cyclin-Bl

3 BPISEHHEEEAMLE

Fig. 3 Protein interaction network of BPIS.
A S RIB A R IMC AR R R B, AL AR #4545 B2 . Note: The size and the color of the node represents the

value of the degree, the thickness of the side indicates the value of the combine score.
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Fig. 4 Components-targets network of BPIS
S EBIEAFR BPIS LIRS, 2L G RTE AR BPIS ST ZLIRARE L . Note: The green diamond

is the main active components of BPIS, thé red circle is the potential anti-breast cancer targets of BPIS.
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Fig. 5 Gene Ontology (GO) analysis of Biological process
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Fig. 6 Gene Ontology (GO) analysis of cell component
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Fig. 7 Gene Ontology (GO) analysis of molecular function
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Fig. 8 KEGG pathway enrichment analysis of BPIS potential targets
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