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Network pharmacology analysis based on potential mechanism
of dandelion-mulberry leaf in treatment of acute
myeloid leukemia

ZHOU Xinchen, DONG Shuhan, ZHANG Zhuo, SHEN Mingmei, WANG Xiangjun, LI Ying, LLIU Limei
(Department of Microbiology Laboratory, School of Medical Technology, Beihua University,
Jilin 132000, China)

ABSTRACT Obijective: To analyze the role of dandelion and mulberry leaf in the progression of acute
myeloid leukemia (AML) by network pharmacology, and to clarify the active components and their
mechanisms in treating AML. Methods: The active components of dandelion and mulberry leaf were
screened by Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform
(TCMSP). The targets were predicted by SwissTargetPrediction Database. The AML-related genes and
protein targets were retrieved from the SymMap Database, the GeneCards Human Gene Database, the
DisGeNET Database, and the Online Mendelian Inheritance in Man (OMIM) Database. The AML-
related genes and target genes of dandelion and mulberry leaf were compared by comparative analysis and
were identify by the enrichment genes, followed by Gene Ontology (GO) functional enrichment analysis
and Kyoto Encyclopedia of Genes and Genomes (KEGG) signaling pathway enrichment analysis. The
drug-active component-target network and protein-protein interaction (PPI) network were constructed by
Cytoscape 3. 8.0 software, and the core genes were selected by CytoNCA plugin; the molecular docking
was conducted by AutoDock software. Results: After filtering by databases, 39 active components were
identified, and 148 common targets between dandelion-mulberry leaf and AML were collected. The GO
functional enrichment analysis mainly involved cytokine-mediated signaling pathways, positive regulation of
kinase activity, and oxidative stress responses. The KEGG signaling pathway enrichment analysis focused
on the phosphatidylinositol 3 kinase/protein kinase B (PI3K-AKT) signaling pathway, the tumor necrosis
factor (TNF) signaling pathway, and the Janus kinase/signal transducer and activator of transcription
(JAK-STAT) signaling pathway. The key targets were identified by topological analysis including signal
transducer and activator of transcription 3 (STAT3), epidermal growth factor receptor (EGFR), protein
kinase B1 (AKT1), recombinant human epidermal growth factor (EGF), vascular endothelial growth
factor A (VEGFA), oncogene MYC, tumor protein P53 (TP53), mitogen-activated protein kinase 3
(MAPK3), cysteiny asparate specific protease-3 (CASP3), oncogene SRC, heat shock protein 90 alpha
family class A member 1 (HSP90AAT1) , tenascin XB1 (CTNNB1), phosphoinositide kinase-3 catalytic
subunit alpha (PIK3CA) , interleukin 6 (IL-6), TNF, mitogen-activated protein kinase 1(MAPK1), and
phosphatidylinositide kinase-3 regulatory subunit 1 (PIK3R1). The molecular docking results showed the
highest affinity pairing to be taraxerol with MYC ( —8.74 kcal-mol™ ') , and quercetin, kaempferol,
luteolin, and artemetin demonstrated good binding affinities with various targets. Conclusion: The main
active components of dandelion-mulberry leaf, such as quercetin, taraxerol, kaempferol, luteolin, and
artemetin, may exert the anti-AML effect by regulating AKT1, STAT3, HSP90AA1l, IL-6, and
MAPKI; regulation the PISK-AKT signaling pathway may be the critical mechanism of anti-AML effect
by dandelion-mulberry leaf.

KEYWORDS Acute myeloid leukemia; Dandelion; Mulberry leaf; Network pharmacology; Molecular
docking
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AR EZE (luteolin) Al artemetin Bg /& #) 4 (2D)
ZiR R =48 (3D) S5l . A%O B AR SR S5 A i
RCSB $4i8 Fe f2 fit , (4515 5 5% 5 R0 s 800G A 1
3 (signal transducer and activator of transcription 3,
STAT3) (6GFA). KEAEKHNFZIAK (epidermal
growth factor receptor, EGFR) (4WD5) . & H#
i B1 (protein kinase B1, AKT1) (3096). &4



1090 TMRR A2 (BE2E M)

50 HAW 20244E 7 H

ANFE R AEKHEF (epidermal growth factor, EGF)
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® Moracin D m Moracin E m Inophyllum E
B Moracin C Moracin G Moracin H
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A: Dandelion; B: Mulberry leaf.
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Fig. 1 Names of dandelion-mulberry leaf active ingredients and corresponding target quantity ratios
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Fig. 3 Venn diagram of dandelion-mulberry leaf active
Fig. 2 Venn diagram of AML targets ingredients targets and AML targets
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Fig. 4 Drug-active ingredient-target network diagram
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Fig. 5 Bar chart of GO functional enrichment analysis
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KEGG signaling pathway

@ PI3K-AKT signaling pathway
TNF signaling pathway
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© MAPK signaling pathway
@ Apoptosis
© Cellular senescence
@ Focal adhesion
@ FoxO signaling pathway
@ Th17 cell differentiation

K6 KEGGIRSEBERESTRERE
Fig. 6 Sankey diagram of KEGG signaling pathway enrichment analysis
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A': PPI network of dandelion-mulberry leaves on therapeutic AML targets; B: PPI network of important proteins screened in figure Aj;
C: PPI network of dandelion and mulberry leaves for core targets of AML treatment further screened in figure B.
B7 PPIMZ B LR
Fig. 7 Hub genes in PPI network
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A': 3D molecular docking model of luteolin and AKT1;B: 3D molecular docking model of taraxerol and EGF ; C: 3D molecular docking

model of artemetin and HSP9OAA1;D: 3D molecular docking model of quercetin and IL-6; E: 3D molecular docking model of kaempferol and

MAKPI.

B8 BDil RS A 2 T X R

Fig. 8 Molecular docking diagram of core targets and active ingredients
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Fig. 9 Heat map of molecular docking results of core targets and active ingredients
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