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The purpose of this study was to acquire the active compounds of Anisi stellati fructus (ASF) and
to analyze the genes and diseases it targets, focusing on its antibacterial effects using a system phar-
macological analysis approach. Active compounds of ASF were obtained through the Traditional
Chinese Medicine Systems Pharmacology (TCMSP) Database and Analysis Platform. This contains the
pharmacokinetic properties of active compounds and related drug - target - disease networks, which
is a breakthrough in silico approach possible at the network level. Gene information of targets was
gathered from the UnitProt Database, and gene ontology analysis was performed using the David
6.8 Gene Functional Classification Tool. A total of 201 target genes were collected, which corre-
sponded to the nine screened active compounds, and 47 genes were found to act on biological proc-
esses related to antimicrobial activity. The representative active compounds involved in antibacterial
action were luteolin, kaempferol, and quercetin. Among their targets, Chemokine ligand2, Interleukin-
10, Interleukin-6, and Tumor Necrosis Factor were associated with more than three antimicrobial bio-
logical processes. This study has provided accurate evidence while saving time and effort to select
future laboratory research materials. The data obtained has provided important data for infection pre-

vention and treatment strategies.
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Fig. 1. Workflow: the performance of systems pharmacological network analysis of Anisi Stellati Fructus (ASF), active compounds

screening, target fishing, gene ontology analysis, and network constructions.
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Fig. 2. Gene Ontology analysis shows 7 biological processes. The y-axis represents the terms of biological processes, and the x-axis

represents counts of target genes ( P value <0.01).
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Table 1. 9 Active compounds of Anisi Stellati Fructus (OB=35%,
caco-2>-0.4, DL>0.10) including additionally added
anethole and SKM

ID  Active compounds OB (%) Caco-2 DL
c 136458-42-9 80.86 1.42 0.12
C2 honokiol 60.67 143 0.15
3 Mairin 55.38 0.73 0.78
C4 (+)-catechin 54.83 -0.03 0.24
C5 quercetin 46.43 0.05 0.28
C6 kaempferol 41.88 0.26 0.24
C7 luteolin 36.16 0.19 0.25
c8 anethole 32.49 1.75 0.03
a9 SKM 46.24 -1.16 0.04

E(C6, kaempferol), #| 2 A& (C5, quercetin)©] o 3}% o1,
F2 8B4 fdAE CCL2, IL-10, IL-6, TNFE A3 Att
(Fig. 3B).
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Fig. 3. The network of Anisi Stellati Fructus,. (A) compound-target network, blue nodes ; active compounds, grey nodes ; target
genes. (B) pathway-target network, red nodes ; pathway, grey nodes ; target genes.



Table 2. Related targets of Anisi Stellati Fructus
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UniProt ID Target Gene name
P06401 Progesterone receptor PGR
P20309 Muscarinic acetylcholine receptor M3 CHRM3
P11229 Muscarinic acetylcholine receptor M1 CHRM1
P08172 Muscarinic acetylcholine receptor M2 CHRM2
P14867 Gamma-aminobutyric acid receptor subunit alpha-1 GABRA1
P23219 Prostaglandin G/H synthase 1 PTGS1
P10275 Androgen receptor AR
P35354 Prostaglandin G/H synthase 2 PTGS2
P08238 Heat shock protein HSP 90 HSP90AB1
P07477 Trypsin-1 PRSS1
Q15596 Nuclear receptor coactivator 2 NCOA2
P17612 mRNA of PKA Catalytic Subunit C-alpha PRKACA
P27487 Dipeptidyl peptidase IV DPP4
P48736 Phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit, gamma isoform PIK3CG
Q04206 Transcription factor p65 RELA
P00533 Epidermal growth factor receptor EGFR
P31749 RAC-alpha serine/threonine-protein kinase AKT1
P15692 Vascular endothelial growth factor A VEGFA
P24385 G1/S-specific cyclin-D1 CCND1
Q07817 Bcl-2-like protein 1 BCL2L1
P38936 Cyclin-dependent kinase inhibitor 1 CDKN1A
P55211 Caspase-9 CASP9
P08253 72 kDa type IV collagenase MMP2
P14780 Matrix metalloproteinase-9 MMP9
P28482 Mitogen-activated protein kinase 1 MAPK1
P22301 Interleukin-10 IL10
P06400 Retinoblastoma-associated protein RB1
P11802 Cell division protein kinase 4 CDK4
P01375 Tumor necrosis factor TNF
P05412 Transcription factor AP-1 JUN
P05231 Interleukin-6 IL6
P42574 Caspase-3 CASP3
P04637 Cellular tumor antigen p53 TP53
P25963 NF-kappa-B inhibitor alpha NFKBIA
P47989 Xanthine dehydrogenase/oxidase XDH
P11387 DNA topoisomerase 1 TOP1
Q00987 E3 ubiquitin-protein ligase Mdm2 MDM2
P05067 Amyloid beta A4 protein APP
P03956 Interstitial collagenase MMP1
P04626 Receptor tyrosine-protein kinase erbB-2 ERBB2
P37231 Peroxisome proliferator-activated receptor gamma PPARG
P09601 Heme oxygenase 1 HMOX1
P55210 Caspase-7 CASP7
P05362 Intercellular adhesion molecule 1 ICAM1
Q07820 Induced myeloid leukemia cell differentiation protein Mcl-1 MCL1
015392 Baculoviral IAP repeat-containing protein 5 BIRC5
P60568 Interleukin-2 IL2
P14635 G2/mitotic-specific cyclin-B1 CCNB1
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Table 2. Continued

UniProt ID Target Gene name
P14679 Tyrosinase TYR
P01579 Interferon gamma IENG
P05112 Interleukin-4 IL4
P11388 DNA topoisomerase 2-alpha TOP2A
P09211 Glutathione S-transferase P GSTP1
P14672 Solute carrier family 2, facilitated glucose transporter member 4 SLC2A4
P06213 Insulin receptor INSR
P29965 CD40 ligand CD40LG
014684 Prostaglandin E synthase PTGES
QI9BZD4 Kinetochore protein Nuf2 NUEF2
Q08462 Adenylate cyclase type 2 ADCY2
P08581 Hepatocyte growth factor receptor MET
P35228 Nitric oxide synthase, inducible NOS2
P37231 Peroxisome proliferator activated receptor gamma PPARG
P00734 Thrombin F2
P29474 Nitric-oxide synthase, endothelial NOS3
P47869 Gamma-aminobutyric-acid receptor alpha-2 subunit GABRA2
P22303 Acetylcholinesterase ACHE
P23975 Sodium-dependent noradrenaline transporter SLC6A2
P35368 Alpha-1B adrenergic receptor ADRAI1B
P11388 DNA topoisomerase 1I TOP2A
P08709 Coagulation factor VII F7
PODP23 Calmodulin CALM1
014920 Inhibitor of nuclear factor kappa-B kinase subunit beta IKBKB
P10415 Apoptosis regulator Bcl-2 BCL2
Q07812 Apoptosis regulator BAX BAX
095433 Activator of 90 kDa heat shock protein ATPase homolog 1 AHSA1
P42224 Signal transducer and activator of transcription 1-alpha/beta STAT1
P06493 Cell division control protein 2 homolog CDK1
P08684 Cytochrome P450 3A4 CYP3A4
P05177 Cytochrome P450 1A2 CYP1A2
P16581 E-selectin SELE
P19320 Vascular cell adhesion protein 1 VCAM1
075469 Nuclear receptor subfamily 1 group I member 2 NR112
Q16678 Cytochrome P450 1B1 CYP1B1
P09917 Arachidonate 5-lipoxygenase ALOX5
Q92819 Hyaluronan synthase 2 HAS2
P35869 Aryl hydrocarbon receptor AHR
043242 265 proteasome non-ATPase regulatory subunit 3 PSMD3
Q14994 Nuclear receptor subfamily 1 group I member 3 NR1I3
P49895 Type I iodothyronine deiodinase DIO1
Q08209 Serine/ threonine-protein phosphatase 2B catalytic subunit alpha isoform PPP3CA
P09488 Glutathione S-transferase Mu 1 GSTM1
P28161 Glutathione S-transferase Mu 2 GSTM2
P42330 Aldo-keto reductase family 1 member C3 AKR1C3
P03973 Antileukoproteinase SLPI
P03372 Estrogen receptor ESR1
P19793 Retinoic acid receptor RXR-alpha RXRA
P04040 Catalase CAT




Table 2. Continued
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UniProt ID Target Gene name
QI96RG8 Muscarinic acetylcholine receptor M4 CHRM4
P28223 5-hydroxytryptamine 2A receptor HTR2A
P35348 Alpha-1A adrenergic receptor ADRAIA
Q01959 Sodium-dependent dopamine transporter SLC6A3
P07550 Beta-2 adrenergic receptor ADRB2
P31645 Sodium-dependent serotonin transporter SLC6A4
Q16539 Mitogen-activated protein kinase 14 MAPK14
P49841 Glycogen synthase kinase-3 beta GSK3B
P24941 Cell division protein kinase 2 CDK2
P09960 Leukotriene A-4 hydrolase LTA4H
P27338 Amine oxidase [flavin-containing] B MAOB
014757 Serine/ threonine-protein kinase Chk1 CHEK1
P01857 Ig gamma-1 chain C region IGHG1
P11309 Proto-oncogene serine/threonine-protein kinase Pim-1 PIM1
P20248 Cyclin-A2 CCNA2
P61925 cAMP-dependent protein kinase inhibitor alpha PKIA
Q15788 Nuclear receptor coactivator 1 NCOA1
014827 Ras-specific guanine nucleotide-releasing factor 2 RASGRF2
P16389 Potassium voltage-gated channel subfamily H member 2 KCNA2
Q14524 Sodium channel protein type 5 subunit alpha SCN5A
P00742 Coagulation factor Xa F10
P08254 Stromelysin-1 MMP3
P56537 Eukaryotic translation initiation factor 6 EIF6
P00749 Urokinase-type plasminogen activator PLAU
P01133 Pro-epidermal growth factor EGF
P19419 ETS domain-containing protein Elk-1 ELK1
P16435 NADPH--cytochrome P450 reductase POR
P11926 Ornithine decarboxylase ODC1
Q14790 Caspase-8 CASP8
P04049 RAF proto-oncogene serine/threonine-protein kinase RAF1
P00441 Superoxide dismutase [Cu-Zn] SOD1
P17252 Protein kinase C alpha type PRKCA
Q16665 Hypoxia-inducible factor 1-alpha HIF1A
Q06455 Protein CBFA2T1 RUNXIT1
P11021 78 kDa glucose-regulated protein HSPAS5
Q13085 Acetyl-CoA carboxylase 1 ACACA
Q03135 Caveolin-1 CAV1
P01106 Myc proto-oncogene protein MYC
P13726 Tissue factor F3
P17302 Gap junction alpha-1 protein GJA1
P01584 Interleukin-1 beta IL1B
P13500 C-C motif chemokine 2 CCL2
P43115 Prostaglandin E2 receptor EP3 subtype PTGER3
P10145 Interleukin-8 CXCL8
P05771 Protein kinase C beta type PRKCB
QINRDS Dual oxidase 2 DUOX2
P29474 Nitric oxide synthase, endothelial NOS3
P04792 Heat shock protein beta-1 HSPB1
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Table 2. Continued

UniProt ID Target Gene name
P01137 Transforming growth factor beta-1 TGFB1
P49888 Estrogen sulfotransferase SULTIE1
043451 Maltase-glucoamylase, intestinal MGAM
P00750 Tissue-type plasminogen activator PLAT
P07204 Thrombomodulin THBD
P05121 Plasminogen activator inhibitor 1 SERPINE1
P02452 Collagen alpha-1(I) chain COL1A1
P60484 Phosphatidylinositol-3,4,5-trisphosphate 3-phosphatase and PTEN

dual-specificity protein phosphatase PTEN

P01583 Interleukin-1 alpha IL1A
P14598 Neutrophil cytosol factor 1 NCF1
QIUNQO ATP-binding cassette sub-family G member 2 ABCG2
Q16236 Nuclear factor erythroid 2-related factor 2 NFE2L2
P15559 NAD(P)H dehydrogenase [quinone] 1 NQO1
014625 C-X-C motif chemokine 11 CXCL11
P19875 C-X-C motif chemokine 2 CXCL2
Q96]K2 DDB1- and CUL4-associated factor 5 DCAF5
096017 Serine/threonine-protein kinase Chk2 CHEK2
014493 Claudin-4 CLDN4
Q07869 Peroxisome proliferator-activated receptor alpha PPARA
Q03181 Peroxisome proliferator-activated receptor delta PPARD
Q00613 Heat shock factor protein 1 HSF1
Q00613 C-reactive protein CRP
P02778 C-X-C motif chemokine 10 CXCL10
015111 Inhibitor of nuclear factor kappa-B kinase subunit alpha CHUK
P10451 Osteopontin SPP1
Q13950 Runt-related transcription factor 2 RUNX2
QINS23 Ras association domain-containing protein 1 RASSF1
Q01094 Transcription factor E2F1 E2F1
Q14209 Transcription factor E2F2 E2F2
P15309 Prostatic acid phosphatase ACPP
P07339 Cathepsin D CTSD
P17936 Insulin-like growth factor-binding protein 3 IGFBP3
P01344 Insulin-like growth factor II IGF2
P10914 Interferon regulatory factor 1 IRF1
P21860 Receptor tyrosine-protein kinase erbB-3 ERBB3
P27169 Serum paraoxonase/arylesterase 1 PON1
Q15113 Procollagen C-endopeptidase enhancer 1 PCOLCE
P55786 Puromycin-sensitive aminopeptidase NPEPPS
P52789 Hexokinase-2 HK2
Q99801 Homeobox protein Nkx-3.1 NKX3-1
P20936 Ras GTPase-activating protein 1 RASA1
P42262 Glutamate receptor 2 GRIA2
P18825 Alpha-2C adrenergic receptor ADRA2C
P21397 Amine oxidase [flavin-containing] A MAOA
P61626 Lysozyme 6 LYZ
P00797 Renin, renal REN
P35030 Trypsin-3 PRSS3
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