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Mechanism of licochalcone A in treatment of Alzheimer's disease on network
pharmacology, molecular docking, and molecular dynamics simulation
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Abstract: Objective To explore the molecular mechanism of licochalcone A in the treatment of Alzheimer's disease. Methods A
network pharmacology approach comprising compound target prediction, Alzheimer's disease genes collection, and network analysis
has been used to explore the pharmacological mechanism of licochalcone A in the treatment of Alzheimer's disease. And the
molecular docking and molecular dynamics simulation approaches were used to explore its molecular mechanism. Results A total of
128 potential drug targets were obtained according to the screening, 112 of which are related to Alzheimer's disease, such as
Butyrylcholinesterase, Cyclooxygenase-2, Retinoblastoma-associated protein and so on. The results of molecular docking and
molecular dynamics simulation revealed the binding mode of licochalcone A molecule with these proteins. Licochalcone A exerts its
effects on Alzheimer's disease mainly by acting on 33 signal pathways, such as MicroRNAs in cancer, Serotonergic synapse, Cell
cycle and so on. Conclusion The present investigation showing the pharmacological mechanism of licochalcone A in the treatment
of Alzheimer's disease at the molecular level, lay a certain theoretical foundation of licorice chalcone A in the future.
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Fig. 1 PPI network of AD
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Table 1 KEGG pathways for licochalcone A treatment of AD

ID BN

ID 18 i

KEGG:05200 Pathways in cancer

KEGG:04726 Serotonergic synapse

KEGG:05203 Viral carcinogenesis

KEGG: 04218 Cellular senescence

KEGG:05161 Hepatitis B

KEGG: 04071 Sphingolipid signaling pathway
KEGG:04914 Progesterone-mediated oocyte maturation

KEGG:05206 MicroRNAs in cancer

KEGG: 05034 Alcoholism

KEGG:04110 Cell cycle

KEGG: 04914 Progesterone-mediated oocyte maturation
KEGG: 05220 Chronic myeloid leukemia
KEGG:04722 Neurotrophin signaling pathway
KEGG:04917 Prolactin signaling pathway

KEGG:04933 AGE-RAGE signaling pathway in diabetic complications | KEGG:05140 Leishmaniasis

KEGG:05161 Hepatitis B

KEGG:05215 Prostate cancer

KEGG:04110 Cell cycle

KEGG: 04919 Thyroid hormone signaling pathway
KEGG: 05205 Proteoglycans in cancer
KEGG:05214 Glioma

KEGG:05218 Melanoma

KEGG:05220 Chronic myeloid leukemia
KEGG:05223 Non-small cell lung cancer

KEGG:05212 Pancreatic cancer
KEGG:05223 Non-small cell lung cancer
KEGG:04218 Cellular senescence
KEGG: 05161 Hepatitis B

KEGG:05212 Pancreatic cancer
KEGG:05215 Prostate cancer
KEGG:05219 Bladder cancer
KEGG:05221 Acute myeloid leukemia
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Fig.2 KEGG pathways analysis of potential targets for licochalcone A treatment of AD
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Table 2 Rusults of molecular docking

ZhEA K] PDB ID 2548/ (kJ-mol )
T EENEB S A (butyrylcholinesterase) BCHE IXLW -38.5
M Al 2(Cyclooxygenase-2) PTGS?2 5F1A -37.3
0D 5 241 it 98 #H 9 % 17 (Retinoblastoma-associated protein) RBI 2QDJ -33.9
i35 2 5% /4 (Estrogen receptor) ESRI 3088 -31.8
B‘JE Wik Ad & H (Beta amyloid A4 protein) APP 1AAP -30.1
24 ZJE P 0 B 1 14 (MAP kinase p38 alpha) MAPK14 2NPQ -30.1
i 24 R % A1 JAK 2 (Tyrosine-protein kinase JAK2) JAK?2 2B7A -29.7
MAP #/iff ERK2(MAP kinase ERK2) MAPK1 2ERK -29.3
it % 5% 1§ ABL(Tyrosine-protein kinase ABL) ABLI 6BLS -29.3
H A AL Z 1 3 (Histone deacetylase 3) HDAC3 4A69 -29.3
1% 36K ¥ p65(Transcription factor p65) RELA 3QXY -29.3
% 52 Rt B 1% T 2 (Nuclear receptor corepressor 2) NCOR2 4A69 -28.9
4125 A it £ 9 1 (Histone deacetylase 1) HDACI 4BKX -28.0
2 7 24 55 U 4 (Cell division protein kinase ) CDK4 3G33 -28.0
H 4 A it 2 19 6 (Histone deacetylase 6) HDAC6 5KH3 -27.6
R % A K R F %2k (Epidermal growth factor receptor erbB1) EGFR SEDR -27.2
i 4 )8 B A i 9(Matrix metalloproteinase 9) MMP9 6ESM -26.8
T 2% %2 (Androgen receptor) AR 2Q7K -26.0
p53 454 5 1 Mdm-2(p53-binding protein Mdm-2) MDM?2 1T4F -26.0
U S 1 i R B Cdc25 A (Dual specificity phosphatase Cdc25A) CDC254 1C25 -25.1
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Fig. 4 Sketch map of molecular docking of retinoblastoma (A), cyclooxygenase-2 (B), butyrylcholinesterase (C) with lico-
chalcone A, and dynamic simulation of butyrylcholinesterase (D) with licochalcone A
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