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Prediction of functional molecular machanism of Astragalus membranaceus

on obesity via network pharmacology analysis
Mi Hye Kim*’
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ABSTRACT

Objectives : Network pharmacology—based research is one of useful tool to predict the possible efficacy and molecular
mechanisms of natural materials with multi compounds—multi targeting effects, In this study, we investigated the
functional underlying mechanisms of Astragalus membranaceus Bunge (AM) on its anti—obesity effects using a
network pharmacology analysis.

Methods : The constituents of AM were collected from public databases and its target genes were gathered from
PubChem database, The target genes of AM were compared with the gene set of obesity to find the correlation, Then,
the network was constructed by Cytoscape 3.9.1. and functional enrichment analysis was conducted to predict the
most relevant pathway of AM,

Results : The result showed that AM network contained the 707 nodes and 6867 edges, and 525 intersecting genes
were exhibited between AM and obesity gene set, indicating that high correlation with the effects of AM on obesity.
Based on GO biological process and KEGG Pathway, ‘Response to lipid’, ‘Cellular response to lipid’, ‘Lipid metabolic
process’, Regulation of chemokine production’, ‘Regulation of lipase activity’, ‘Chemokine signaling pathway’,
‘Regulation of lipolysis in adipocytes’ and ‘PPAR signaling pathway were predicted as functional pathways of AM
on obesity.

Conclusions : AM showed high relevance with the lipid metabolism related with the chemokine production and lipolysis

pathways. This study could be a basis that AM has promising effects on obesity via network pharmacology analysis.
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Table 1. List of the compounds from Astragalus membranaceus with the PubChem ID.
Compound PubChem ID
formononetin 5280378
ononin 442813
astragaloside IV 24720993
astragaloside III 441905
astragalin 5282102
astragaloside 1 51346122
isoastragaloside 11 60148655
calycosin 5280448
isoastragaloside I 60148697
rutin 5280805
afromosin 5281704
odoratin 13965473
(6aR,11aR)—3—hydroxy—9,10—dimethoxypterocarpan 14077830
soyasaponin [ 122097
isorhamnetin 5281654
wogonin 5281703
4'7—dihydroxyisoflavone 5281708
5,7—dihydroxy—4'—methoxy—isoflavone 5280373
9,10—dimethoxy—6a,11a—dihydro—6H—[1|benzofuro|3,2—c]chromen—3—ol 5319733
astragaloside VII 14241100
mangiferin 5281647
medicarpin 336327
carotene 6419725
pratensein 5281803
isoquercitrin 5280804
7,2'—dihydroxy—3',4'—dimethoxyisoflavan 602152
97,127Z—octadecadienoic acid 5280450
isomucronulatol 7—0O—glucoside 15689656
rhamnocitrin 5320946
a—patchoulene 521710
B—elemene 9859094
B—patchoulene 101731
Jd—guaiene 6432384
transcaryophyllene 5281515
seychellene 519743
apigenin 5280443
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Compound PubChem ID
a—guaiene 107152
pogostone 54695756
patchouli alcohol 10955174
vanillic acid 8468
isoliquiritigenin 638278
cyclocephaloside II 100927166
astragaloside 45006101
pendulone 5320464
astragaloside VI 71448940
cellulase 440950
adenosine 60961
saccharose 5988
daucosterol 5742590
cycloastragenol 44144539
5,7,4'—trihydroxy—3'—methoxyisoflavone 5319744
sissotrin 5280781
B—sitosterol 6432744
soyasaponin II 443614

2

2. 37 WEYas vtk g SAAste] A

GeneCards UH|o|EH|o]|ARZEE H]
9696712 Sxela. 7] vEgas 7
AEd gl §42 707709 I BAS B

= o

sttt 24 A, 7] 8l #4407 5, B

Al

5|

-

&
gl

il

Frdxtet Al fod2ks 52571 ick(Table 2), A o2 247
HIEL A8} Bvt YEQ A= 79.35%9] A& Uit
(Fig. 1B). dAste w2k {4 525708 7|HHe2 YES
a5 AFFstAch(Fig. 10).

Table 2. List of common genes of Astragalus membranaceus and obesity gene sets.

525 Common Genes

of AM and Obesity

ABCA1, ABCB1, ABCC1, ABCC2, ABCGS, ABCGS8, ACAN, ACAT1, ACE, ACE2, ACLY, ACOTS, ACP5, ACTB, ADA, ADAM17,
ADAR, ADARB1, ADORA1, ADORA2A, ADORA2B, ADORA3, ADRB2, ADRB3, AFP, AGT, AHCY, AHR, AIF1, AKR1B1, AKT1,
ALB, ALDH2, ALOX15, ALOX5, AMY2A, ANPEP, ANXA5, APOA1l, APOB, APOE, APRT, AR, ARG1, ARR3, ASS1, ATF4,
ATGS, ATP2B1, ATRN, AXIN2, BACE1, BATF2, BCHE, BCL2, BCL2L1, BCO1, BCO2, BDNF, BECN1, BGLAP, BIRC5, BMP2,
BMP3, BMP7, BRCA1l, C5AR1, CAl, CA2, CA3, CA9, CACNALE, CACNALI, CASP1, CASP3, CASP7, CASP8, CASP9, CAT,

CAV1, CBL, CCK, CCL2, CCL27, CCL5, CCL7, CCNB1, CCND1,

CD14, CD2, CD274, CD34, CD36, CD38, CD4, CD40LG, CD44,

CD68, CD69, CD79A, CD80, CD86, CD8A, CDC25C, CDC42, CDH1, CDH2, CDK1, CDK2, CDK4, CDK6, CDK9, CDKNIA,
CDKN1B, CDKN2A, CEBPA, CETP, CFLAR, CHAT, CHEK2, CHIA, CHKA, CNR1, CNR2, COL18A1, COMP, COMT, CP, CPT1A,

CREBBP, CRP, CSF3, CSNK2A1l, CSNK2A2, CTGF, CTNNBI,

CTSB, CXCL10, CXCL12, CXCL8, CXCR4, CYGB, CYP19A1,

CYP1A1, CYP1A2, CYP1B1, CYP27Al, CYP2A6, CYP2B6, CYP2C19, CYP2C8, CYP2C9, CYP2D6, CYP2E1, CYP3A4, CYP7AL,
CYSLTR2, DCX, DDIT3, DIABLO, DKK1, DLG4, DNAH9, DNMT1, DNTT, DPP4, DRD1, DRD2, DSC2, EDN1, EGF, EGFR,
EIF2AK3, ELANE, ELN, ELOVLS5, ENSP00000459962, ENSP00000485396, ENTPD1, EP300, EPHX2, EPO, ERBB2, , ESRI,
ESR2, ESRRA, ESRRB, FAAH, FABP4, FADD, FADS1, FADS2, FASLG, FASN, FBLNS, FDFT1, FFAR1, FFAR2, FFARS, FFAR4,
FGF2, FGF23, FGFR1, FLOT1, FN1, FOS, FOXO1, FOXP3, FSHR, G6PD, GAD1, GANC, GAP43, GAPDH, GCG, GCK, GCLC,
GFAP, GGPS1, GHRL, GJA1l, GLA, GNRH1, GP2, GPER1, GPNMB, GPT, GPX3, GRB2, GSDMD, GSK3B, GSR, GSTA4,
GSTM1, HAS2, HCAR2, HCN4, HDAC1, HIF1A, HK2, HMGA2, HMGB1, HMGCR, HMOX1, HOXB3, HRAS, HSP90AAIL,

HSP90B1, HTT, HYAL1, ICAM1, IFI27, IFNG, IGF1, IGF1R, IL1

0, IL11, IL13, IL17A, IL18, IL1B, IL2, IL23A, IL33, IL4, IL5,
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525 Common Genes of AM and Obesity

IL6, INS, INSR, IRAK1, IRAK4, IRF3, IRSI, ISG20, ITGAL, ITGAM, ITLN1, ITPR3, JAK1, JAK2, JUN, KCNC3, KDR, KEAPI,
KHK, KITLG, KL, KLB, KLK3, KNG1, KRAS, KRT19, LCAT, LCT, LDHA, LEP, LIG1, LPL, MAOA, MAOB, MAP2, MAPKI,
MAPK14, MAPK3, MAPKS, MAPK9, MARVELD1, MATK, MATN1, MB, MC4R, MGAM, MGLL, MGST1, MKI67, MME, MMP1,
MMP2, MMP3, MMP7, MMP9, MPO, MRC1, MSTN, MT-CYB, MTOR, MVK, MYC, MYCL, MYD88, MYL2, MYL9, NCOR2,
NES, NEUROG3, NFATC1, NFATC3, NFKB1, NFKBIA, NGF, NIN, NKX6-2, NLRP3, NOS1, NOS2, NOS3, NOTCH1, NOX4,
NPHP3, NPPA, NPY, NQO1, NR1H2, NR1H3, NR1H4, NR1I2, NR1I3, NR3C1, NT5E, NTF3, NTRK2, NUCB2, OBP2A, OGGI,
OPRM1, OSM, P2RX7, P2RY1, P2RY12, P2RY2, PAK1IP1, PARP1, PCNA, PDCD1, PDGFRB, PDK1, PER2, PGP, PGR, PHB,
PIK3C3, PIK3CA, PIK3R1, PLA2G1B, PLAUR, PLCG1, PNLIP, PNP, POMC, PPARA, PPARG, PPARGC1A, PPY, PRDXI,
PRDX3, PRKCA, PRKCQ, PRL, PROM1, PRPF31, PTEN, PTGIS, PTGS1, PTGS2, PTH, PTK2B, PTPN1, PTPN11, PTPRC,
PTPRF, PYCARD, PYY, RAC1, RAC2, RB1, RBFOX3, RBL2, RBP4, RELA, REN, RHOA, RIT2, RPS6KB1, RPSA, RUNX2,
S100A9, SCD, SCN9A, SELE, SELP, SERPINB1, SFTPB, SGCB, SGK1, SHBG, SHC1, SI, SIRT1, SIRT3, SLC17A7, SLC22A12,
SLC22A6, SLC2A1, SLC2A2, SLC2A4, SLC2A6, SLC45A2, SLC5A1, SLC6AS3, SMAD2, SMAD3, SMAD4, SMAD7, SNCA, SODI,
SOD2, SOX9, SP7, SPHKI1, SPP1, SPTAN1, SQSTMI1, SRC, SST, STAT1, STAT3, STAT6, STIM1, STXS8, SYK, SYP, SYTI,
TAC1, TASIR3, TBX21, TERF1, TERT, TF, TFDP3, TGFB1, TGFBR1, TH, THY1, TIRAP, TJP1, TKT, TLR2, TLR4, TNF,
TNFRSF10B, TNFRSF11A, TNFRSF11B, TNFRSF1A, TNFSF11, TOP1, TP53, TRAF6, TRIM33, TRPMS, TRPV3, TRPV4, TSLP,
TTR, TXNIP, TXNRD1, TYR, UCP1, UGT1A8, UGT2B7, ULK1, UMODL1, VAV1, VCAM1, VEGFA, VIM, VIP, WARS, WISP2,
WNT3A, XDH, XIAP, XRCC1, YARS, YBX1, ZEB1

Obesity

AM

79.35%

Fig. 1. (A) Network of AM with 707 nodes and 6867 edges. (B) Veen diagram of intersection targets between AM network and the gene
sets of obesity disease. (C) Network of common aenes of AM and obesitv.



50

A=

=2

3. GO Biological Process H]o] g #jo] A

STRINGE ©o]&3}e] 37] 3l S-Ax}o] thull il g
A58 B o=z GO Biological Process Ho|EH|o]AS
24 2ot G719 Fulet e AnElo] g 7|4
FDR value7} G883t AES 7|52 2 ‘Response to lipld,

lo

X AR B2 g 5 — Vol 38 No. 1, 2023

53 7] 48718 24

‘Cellular response to lipid’, ‘Lipid metabolic process’,
‘Regulation of chemokine production’, ‘Regulation of
lipase activity 2 F2|=9ct, 2k 7141& 19.11%, 17.80%,

8.66%, 30.95%, 26.26%2] L& YJEMYATHFig. 2).

Category FDR value

Description

Matched Background

Genes Genes
2.58x10°% Response to lipid 164 858
&0 Biologlol 6.72x10 Cellular response to lipid 94 528
Prgz;’féca 3.08x102 Lipid metabolic process 103 1190
3.85x10"®  Regulation of chemokine production 26 84
4.30x107"° Regulation of lipase activity 26 99
GO Biological Process
FDR-adjust
I 2.58x10%2
4.30x10°15

100

150

Matched Genes

I Response to lipid
I Cellular response to lipid
I Lipid metabolic process

I Regulation of chemokine
production

Il Regulation of lipase activity

20C

Fia. 2. Bioloaical processes related to targets of AM usina GO Process database.
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28 5% 37 #8714 24

‘Regulation of lipolysis in adipocytes’, PPAR
Z 71HdL 16.67%,

valueZ} §83F AL 7]&22 ‘Chemokine signaling
_—n Matched Background
Category FDR value Description Genes Genes
5.30x10" Chemokine signaling pathway 31 186
KEGG Pathways 6.59x107'°  Regulation of lipolysis in adipocytes 15 54
1.76x107 PPAR signaling pathway 14 75
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KEGG Pathways

FDR-adjust
5.30x10

1.76x107

I Chemokine signaling pathway
I Regulation of lipolysis in adipocytes
PPAR signaling pathway

0 10 20 30 40

Matched Genes
Fig. 3. Biological processes related to targets of AM using KEGG Pathways database.
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