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Mechanisms of Coptis chinensis in treatment of ulcerative colitis via network
pharmacology, molecular docking and molecular dynamics simulations
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Abstract: Objective To investigate the mechanism of Coptis chinensis in treatment of ulcerative colitis by network pharmacology,
molecular docking, and molecular dynamics simulation (MD). Methods The active ingredients of Coptis chinensis and its
corresponding targets were obtained by TCMSP and UniProt databases. The targets related to ulcerative colitis were screened by
GeneCards, OMIM, Drugbank, TTD, and DisGeNET databases. The intersection targets of Coptis chinensis and ulcerative colitis were
obtained by Venny 2.1.0. The String 11.0 database was uploaded to map the protein interaction (PPI) network. Core targets are screened
using the Cyto Hubb plugin of Cytoscape3.9.0 and the drug active ingredients - target - pathway network diagram. The gene ontology
Function annotation (GO) and the Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis were performed
for the intersection targets using Metascape database. Molecular docking of the active ingredient with the core target was performed
using Autodock Tools 1.5.6 software. The stability of the optimal binding model was verified by molecular dynamics simulation.
Results A total of 7 active ingredients and 137 targets of Coptis chinensis, 1 258 associated targets and 81 intersection targets of
ulcerative colitis were screened. Core targets include Aktl, BCL2, MAPK1, etc. Biological processes include the reaction of inorganic
substances, cytokine receptor binding, etc. The enrichment of KEGG pathway mainly includes MAPK signaling pathway and so on.
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The results of molecular docking showed that the core active components of Coptis chinensis could combine well with key targets.
MD further verified that the binding energy of berberine with IL-1p with the best energy binding capacity was —36.19 kJ/mol.
Conclusion It is suggested that Coptis chinensis may treat ulcerative colitis by acting through a multi-component, multi-target, and

multi-pathway mechanism.

Key words: Coptis chinensis; ulcerative colitis; network pharmacology; molecular docking; molecular dynamics simulations;

mechanism; quercetin; berberine; (R)-canadine; magnograndiolide
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Table 1 Main active ingredients of Coptis chinensis

MOLID %5  FEEMS OB/% DL
MOL000098 RC1  #il % 46.43 0.28
MOL001454 RC2  /NEERR 36.86 0.78
MOL002903 RC3  (R)-Z4k/INEER 55.37 0.77
MOLO000622 RC4  AKRZFEHH 63.71 0.19
MOL002907 RC5  #JFRHE A _qt 104.95 0.78
MOLO000785 RC6  #hFEETyT 64.60 0.65
MOL002668 RC7  FIHE:HEHhs 4583 0.87
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Fig. 1 Network diagram of four algorithms for screening Hub genes
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Fig. 2 Enrichment analysis of GO and KEGG pathways
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Table 2 Characteristic parameters of the network nodes of
the main active ingredients of Coptis chinensis

s MR degree Piwia P ics

RC1 #ip % 109 0738634  0.663 462
RC2 /INEEf 16 0142169  0.286307
RC3 (R)-Z/NGEGs 6 1.000000  1.000 000
RC4 A21EHH 3 1.000000  1.000 000

*3 RETEEMRSESMET SFHESH
Table 3 Characteristic parameters of the nodes of the
target network of the main active ingredients of
Coptis chinensis

B degree I BEE

Aktl 11 0.015 979 0.480 836
BCL2 10 0.014 554 0.477 509
MAPK1 10 0.014 202 0.477 509
FOS 8 0.010 599 0.470 990
JUN 8 0.010 600 0.470 990
RELA 8 0.009 565 0.470 990
EGFR 7 0.009 970 0.467 797
HSP90AAL 7 0.044 867 0.360 313
NOS3 7 0.034 966 0.340 740
CDKN1A 6 0.005 608 0.461 538
IL-6 6 0.005 707 0.461 538
MMP9 6 0.007 043 0.461 538
TP53 6 0.004 830 0.461 538
Bax 5 0.003 693 0.458 472
CASP3 5 0.003 693 0.458 472
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Fig. 4 Molecular docking heat map of the main active
ingredients of Coptis chinensis with key targets
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Fig. 5 Visualization diagram of molecular docking
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Table 4 MM-PBSA calculations of the average binding
energy between proteins and small molecules and
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YER 73 4E4 B8/ (keal mol™)
AEvdw -62.19+4.15
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