ETRBGEFhonp FTHEH KR AT =4
# 8 F 6k 0% 55 IT & % 585 69 o F 46 A4’

LR B HAE IEHY AREY (L EEEEAYE -WEERAAH, L 200433,
LEETLERRTARS S, b 201204, 3. EEASGERAEMENE, LB 201203)

FESES R XHEIRER A XEHS 1672-2124(2023) 10-1179-06
DOI  10. 14009/j. issn. 1672-2124. 2023. 10. 006

H OE AN ATRASEZRSTHERARRITANTIR A ARMTRIET T REERB(AD) V5 TFAERAMNG, Fik. @i
Swiss Target Prediction 2K 3% B . PharmMapper 4% B TR Ah B fig = £, B8R W7 B 09 4F A 32,5 ; 5 51 & DisGeNET £ 3& % | GeneCards 4
Y& B A= Drugbank (¥ BAe & RICAD AR X 3o & BA A Venny 2. 1. 1 24 F B AR FHEF LR I5 B3R F0HE LA EmA
STRING # 3% B | M) 3k A Yo 5% 9 R-& G AR Z4E A (PPI) M % ; A% PPI M 4 5 N Cytoscape 3.7.2 k4, A1 A 2 W E 464
CytoHubba 3K BHE 5 B 8T 10 4564 & 4 ¥e &% & ;A B R 45 % Cluster Profiler GO. R #54F 5f % 4k 32 5 347§ 45 547 ;4£ A AutoDock
Vina S ANE s — AR AP R S5 AZ SR st 70 FHERIE, 2R AV A ZRETRTRAD s EELZHLER
BE 09 R G (MAPK) 1 MAPK3 B8 & H B A5 & @ 8 Src # X & @ 8 3(CASP3) %, £ B B at & W A.09 B 4 k-
2R R - L BB A m T F B A e A A it AR £ B g 4 TR E MAPK 125 @%, 4 FTHELRE
T AME I = £ B F Bk 5 4700 $e 5 &% § MAPKI \MAPK3 SRC #» CASP3 ¥ A 84F e F A A, Lhib . MA BRI T AME IE =
S F AT ET IR AD TREGIME R e S AT Tl 5 7T h )G 4 R AT R A G M T LA R s Ao KRB

KR AN ARTTE; FTRIERRK; MSHETE, 5T, F5E%

Molecular Mechanism of Bavachinin in the Treatment of Alzheimer’ s Disease Based on
Network Pharmacology and Molecular Docking Technology”

LUO Jingian', ZHONG Chun®, LU Songwei', WANG Xuebin'?, YU Dengrong' ( 1. Dept. of
Pharmacy, the First Affiliated Hospital of Naval Medical University, Shanghai 200433, China;
2. Shanghai Beicai Community Health Service Center, Shanghai 201204, China; 3. Dept. of Biological
Medicine, School of Pharmacy, Fudan University, Shanghai 201203, China)

ABSTRACT OBJECTIVE: To explore the molecular mechanism of bavachinin in the treatment of Alzheimer’ s
disease (AD) based on network pharmacology and molecular docking technology. METHODS: Target of bavachinin
was predicted by Swiss Target Prediction database and PharmMapper database. DisGeNET, GeneCard and Drugbank
databases were used to obtain the targets corresponding to AD. The common targets were queried by Venny 2. 1.1
diagram, and the network of protein-protein Interaction ( PPI) was constructed by inputting the two common targets
into STRING database. Then the PPI network was imported into Cytoscape 3. 7. 2 software, and the top 10 key target
proteins were obtained by its built-in plugin CytoHubba. Enrichment analysis were performed through Cluster Profiler
GO. R plug-in for R language software. AutoDock Vina software was used for molecular docking of bavachinin and key
targets. RESULTS: The core targets of bavachinin intervention in AD mainly included mitogen-activated protein kinase 1
(MAPK1), MAPK3, SRC and caspase 3 ( CASP3), which were mainly involved in biological processes such as
response to reactive oxygen species, peptide-serine phosphorylation, peptide-serine modification and cell response to
chemical stress. Mainly concentrated in estrogen, MAPK and other signaling pathways. Results of molecular docking
showed that bavachinin had good affinity with the key targets MAPK1, MAPK3, SRC and CASP3. CONCLUSIONS:

Network pharmacology and molecular docking analysis predicts the possible targets and pathways of bavachinin in the
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treatment of AD, which provides theoretical basis and reference for subsequent experimental research or drug

development.

KEYWORDS Bavachinin; Alzheimer’s disease; Network pharmacology; Molecular docking; Signaling pathway
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Fig 1 PPI network diagram of target proteins for

bavachinin in the treatment of AD
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Tab 1 Core target information of bavachinin in the
treatment of AD

7 WA HAEHRA T

1 MAPKI mitogen-activated protein kinase 1
2 MAPK3 mitogen-activated protein kinase 3
3 SRC proto-oncogene tyrosine-protein kinase Src
4 CASP3 Caspase-3

5 EGFR epidermal growth factor receptor
6 HSP90AAL heat shock protein HSP 90-o

1 ALB albumin

8 IGF1 insulin-like growth factor I

9 ESR1 estrogen receptor

10 MAPKS mitogen-activated protein kinase 8

2.5 GO Ih#E5 KEGG BEHRERN

A1 47 T FRATHY PP 45 G50 25 3 A R 1R 5 B,
FIAIE Cluster Profiler GO. R 447 GO LIRE 54T 5 KEGG
R R, IFH AR, R AR /IMU R R H R AR
SR HZ D, 622 AR N TR 5 H 4R R
FERE K, (1) RS K GO e & 45, UL GeneRatio {HH
15 i 5 P<0.05 Jbpife, S 45 SR ILIET 3. S55R o , 3 K
A Wy A T A 5 X T MR A R B AR ( response to reactive
oxygen species ). Ik %&-22 & R B MR 1L ( peptidyl-serine
phosphorylation ) , K F&-22 4 BR 1& i ( peptidyl-serine

o E G250 540 2023 AR5 23 B4 10 11

B2 #EEZSEMPBIET AD 20 S & E
Fig 2 Network diagram of core targets for bavachinin
in the treatment of AD
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®2 IBEZSHMBABET AD 20 BRBEELRLSER (A 20 1)

Tab 2 Enrichment results of core target pathways of bavachinin in the treatment of AD ( top20)

60 ID ik RS Logl0(P) AR

hsa01522 endocrine resistance 7 -11.45 MAPKI1 ,MAPK3,SRC EGFR IGF1,ESR1 MAPKS
hsa05205 proteoglycans in cancer 7 -9.17 MAPK1 ,MAPK3 SRC,CASP3 EGFR IGF1 ESR1
hsa04915 estrogen signaling pathway 6 -8.36 MAPK1 MAPK3 SRC,EGFR HSP90AAL ESR1
hsa04510 focal adhesion 6 -7.38 MAPK1 ,MAPK3 SRC,EGFR IGF1 ,MAPKS
hsa05417 lipid and atherosclerosis 6 -7.20 MAPK1 ,MAPK3 SRC,CASP3 HSP90AA1 MAPKS
hsa04010 MAPK signaling pathway 6 -6.40 MAPKI MAPK3 CASP3 EGFR IGF1 MAPK8
hsa04917 prolactin signaling pathway 5 -7.99 MAPK1 MAPK3 SRC,ESR1 ,MAPKS
hsa01521 EGFR tyrosine kinase inhibitor resistance 5 -7.73 MAPK1 ,MAPK3 SRC.EGFR IGF1
hsa04012 ErbB signaling pathway 5 -7.56 MAPK1 ,MAPK3 SRC EGFR ,MAPK8
hsa05210 colorectal cancer 5 -7.54 MAPK1 ,MAPK3,CASP3 . EGFR ,MAPKS
hsa04912 GnRH signaling pathway 5 -1.37 MAPK1 ,MAPK3 ,SRC EGFR ,MAPKS
hsa04657 1L-17 signaling pathway 5 -7.34 MAPKI ,MAPK3 CASP3 HSP90AAT MAPKS
hsa05215 prostate cancer 5 -17.27 MAPK1 ,MAPK3 EGFR ,HSP90AAT IGF1
hsa04914 progesterone-mediated oocyte maturation 5 -7.21 MAPKI ,MAPK3 HSP90AAI . IGF1 ,MAPKS
hsa04926 relaxin signaling pathway 5 -6.65 MAPK1 MAPK3 SRC EGFR ,MAPKS
hsa04068 FoxO signaling pathway 5 -6.62 MAPKI MAPK3 EGFR,IGF1 MAPKS
hsa05224 breast cancer 5 -6.37 MAPK1 MAPK3 EGFR IGF1 ESR1
hsa05161 hepatitis B 5 -6.16 MAPKI1 ,MAPK3 SRC,CASP3 MAPK8
hsa05152 tuberculosis 5 -5.93 MAPK1 ,MAPK3 SRC,CASP3 MAPK8
hsa05167 Kaposi sarcoma-associated herpesvirus infection 5 -5.78 MAPK1 MAPK3 SRC ,CASP3 MAPK8
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