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Anti-cancer Mechanism of Polygonati Rhizoma-Lilii Bulbus
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[ Abstract ] Objective: To screen out active ingredients of Polygonati Rhizoma-Lilii Bulbus, and predict
the targets and signaling pathways, in order to explore the potential mechanism in treatment of cancer by using
network pharmacology. Method: All of active ingredients and targets of Polygonati Rhizoma-Lilii Bulbus were
screened out through the Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform
(TCMSP). Disease targets for cancer were collected through databases of gene-disease associations ( DisGeNET)
and Online Mendelian Inheritance in Man (OMIM ). Then the Omicshare platform was used to match the active

ingredients and the targets for treating cancer. And the "drug-active ingredients-disease targets" network was
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established using Cytoscape 3.7.0 software. The functional protein association networks ( String) database was
used to construct the protein interaction network of drug pair targets for treating cancer. Finally, the Functional
Annotation Bioinformatics Microarray Analysis (DAVID) database was used to analyze the biological functions and
metabolic pathways of key targets. Result: A total of 19 active ingredients were screened out, 234 targets were
predicted, 6 active ingredients were identified to be related to cancer. The anti-cancer effect was mainly correlated
with the regulation of target proteins in treating cancer, such as Akt serine/threonine kinase 1 ( Aktl ), Jun proto-
oncogene, AP-1 transcription factor subunit ( JUN), vascular endothelial growth factor A ( VEGFA ), matrix
metallopeptidase-9 ( MMP-9 ), Caspase-3, Fos proto-oncogene, AP-1 transcription factor subunit ( FOS),
proteoglycans in cancer, estrogen signaling pathway, human immunodeficiency virus 1 infection, hypoxia inducible
factor-1 (HIF-1) signaling pathway, tumor necrosis factor ( TNF) signaling pathway, microRNAs in cancer and
other pathways. Conclusion: The anti-cancer effect of Polygonati Rhizoma-Lilii Bulbus reflects multi-component,

multi-target, multi-pathway characteristics of TCM, and provides a scientific basis for explaining the mechanism

and material basis of anti-cancer treatment.
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Tablel Information of potential active compounds in Polygonati Rhizoma and Lilii Bulbus
CAS %i %5 4%F 1D 4 F5 OB/ % Fzit keI
578-86-9 MOL001792 DFV 32.76 0.18 B
491-67-8 MOL002714 baicalein 33.52 0.21 R
21913984 MOL.002959 3’-methoxydaidzein 48.57 0.24 Eigid
83-46-5 MOL000358 beta-sitosterol 36.91 0.75 wokg
83-46-5 MOL000359 sitosterol 36.91 0.75 R
54522-52-0 MOL003889 methylprotodioscin 35.12 0. 86 Gy i
578-86-9 MOL004941 (2R) -7-hydroxy-2-(4-hydroxyphenyl) chroman-4-one 71.12 0.18 R
512049 MOL000546 diosgenin 80. 88 0. 81 R
6665-67-4 MOL006331 4" ,5-dihydroxyflavone 48.55 0.19 Gy
128820-35-9 MOL009760 sibiricoside A 35.26 0. 86 Eiyid
7374-79-0 MOL009763  ( + ) -syringaresinol-O-beta-D-glucoside 43.35 0.77 R
- MOL009766 zhonghualiaoine 1 34.72 0.78 R
5835-26-7 MOL002039 isopimaric acid 36.2 0.28 \E
83-48-7 MOL000449 stigmasterol 43.83 0.76 HE
83-46-5 MOL000358 beta-sitosterol 36.91 0.75 HE
- MOL.009449 26-0-B-D-glucopyranosyl-38, 26-dihydroxy-choleslen-16 , 22-dioxo-3- 32.43 0. 80 HE
0-alpha-L-rhamnopyranosyl-(1-2) -B-D-glucopyranoside_qt
7336-33-6 MOL009458 3-demethylcolchicine 39.34 0.57 \E
- MOL009465 26-0-B-D-glucopyranosyl-38, 26-dihydroxy-5-cholesten-16 , 22-dioxo- 35. 11 0.81 "
3-0-a-L-thamnopyranosyl-( 12 ) -3-D-glucopyranoside_qt
- MOL009471 26-0-B-D-glucopyranosyl-38, 26-dihydroxy-cholestan-16 , 22-dioxo-3- 32.43 0.80 e

O-a-L-rhamnopyranosyl-(1—2 ) -B-D-glucopyranoside_qt
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Fig.1 Matching of target genes between disease and Polygonati
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Fig.2 Network of active ingredients of Polygonati Rhizoma-Lilii

Bulbus disease targets for cancer
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Fig.6 GO enrichment analysis of key anti-cancer targets from active ingredients of Polygonati Rhizoma-Lilii Bulbus
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Fig.5 GO enrichment of key anti-cancer targets from active ingredients of Polygonati Rhizoma-Lilii Bulbus
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Table 2 Gene biological function information of Polygonati Rhizoma-Lilii Bulbus in treatment of cancer

D GO A=Yy it 72 Bk P
G0:0004879 nuclear receptor activity 5 2.40 x 1078
G0:0098531 transcription factor activity, direct ligand regulated sequence-specific DNA binding 5 2.40 x10 78
G0.0001085 RNA polymerase [l transcription factor binding 6 1.41x1077
G0:0001077 transcription activator activity, RNA polymerase proximal promoter sequence-specific DNA binding 7 6.82 x 107
G0:0000982 transcription factor activity, RNA polymerase II proximal promoter sequence-specific DNA binding 8 7.57 x1077
G0:0050661 NADP binding 4 1.70 x 10 ~°
G0:0003707 steroid hormone receptor activity 4 2.32x10°°
G0:0020037 heme binding 5 3.05x10°°
G0:0046906  tetrapyrrole binding 5 4.38 x10°°
G0.0001091 RNA polymerase II basal transcription factor binding 3 5.50 x10°°
G0:0001228 transcription activator activity, RNA polymerase II transcription regulatory region sequence-specific 7 1.03 x10 73

DNA-binding

G0:0070888 E-box binding 3 9.12x107°

G0:0004601 peroxidase activity 3 0. 000 102 589
G0.0016684 oxidoreductase activity, acting on peroxide as acceptor 3 0. 000 128 066
G0:0031625 ubiquitin protein ligase binding 5 0. 000 130 368
G0:0030235 nitric-oxide synthase regulator activity 2 0. 000 162 922
G0.0044389 ubiquitin-like protein ligase binding 5 0. 000 165 539
G0.0048037 cofactor binding 6 0. 000 192 413
G0:0004861 cyclin-dependent protein serine/threonine kinase inhibitor activity 2 0. 000 165 292
G0:0001098 basal transcription machinery binding 3 0. 000 228 253
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Fig.7 KEGG pathway of key anti-cancer targets form active ingredients of Polygonati Rhizoma-Lilii Bulbus
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Table 3 Key pathway of Polygonati Rhizoma-Lilii Bulbus in SW480 il E@ E,:J Caspase—3 ﬁ% ré ’ Lﬁ Caspase—3 E/‘J ,fﬁ

treatment of cancer

KEGG 55 i L

endocrine resistance 9 12.5 2.91x10°"

kaposi sarcoma-associated 9 23.7 9.19x107°
herpesvirus infection
colorectal cancer 7 1.0 1.47x10°%
estrogen signaling pathway 8 17.6  1.74x1078
proteoglycans in cancer 9 25.6  1.81x107®
HIF-1 signaling pathway 7 12.8  4.23x107°8
breast cancer 7 18.8 6.01x10°7
IL-17 signaling pathway 6 11.9  7.23x1077
small cell lung cancer 6 1.9 7.23x1077
prostate cancer 6 12.4  9.28 x10°’
choline metabolism in cancer 6 126 1.05x10°°
Hepatitis B 7 20.8 1.21x10°°
TNF signaling pathway 6 14.0  1.95x10°°
renal cell carcinoma 5 8.8 3.83x10°°
relaxin signaling pathway 6 16.6 5.17 x10°°
microRNAs in cancer 8 38.1  6.50x10°°

human immunodeficiency virus 7 27.0  6.99 x10°

1 infection
fluid shear stress and atherosclerosis 6 17.7  7.62 x10°°

AGE-RAGE signaling pathway in S 12.8  2.38x10 "
diabetic complications
Th17 cell differentiation 5 13.6  3.30x10°°
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