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Mechanism of quercetin against cervical cancer based
on biomolecular network and molecular docking
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Abstract:In order to study the mesh action mechanism of quercetin against cervical cancer, TCMSP,Swiss TargetPrediction,
CTD,GeneCards, DisGeNET, Open Targets databases and STRING platform were used to screen and construct the network of
quercetin-anticervical cancer targets and protein-protein interaction network in this study. OmicShare cloud platform was used
for GO function enrichment analysis of targets. DAVID 6. 8 platform was used for KEGG pathway enrichment analysis of tar-
gets. AutoDuck Vina software was used for molecular docking to analyze the affinity of quercetin and the main targets. The re-
sults showed that quercetin can act on TP53 ,MYC, VEGFA ,STAT3,CCND1,AKT1,CASP3 and other main targets of cervical
cancer,and their affinity was higher than that of the original ligands,regulate p53, Apoptosis, PI3K-Akt, Jak-STAT and other
signaling pathways , these targets and signaling pathways can block the process of cervical cancer cell cycle,and induce its ap-
optosis , resist tumor angiogenesis and other multiple anticancer mechanisms. quercetin can be further studied as potential ther-
apeutic drug for cervical cancer.
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LSP/ temsp. php ) ; Swiss TargetPrediction ( http://
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£, UniProt ( https://www. uniprot. org/) ; PDB ( ht-
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YEF 43 #7 SF &, STRING ( https ://string-db. org/)
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gov/) o (6) PIZ& I3 Hr S AR B Cytoscape 3. 6. 1;
Venny 2. 1. 0 ( https://bioinfogpcnb. csic. es/tools/
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47. 65 , -4 Betweenness 4 5. 31 x 107, F-14 Close-
ness 7 6.80 x 10 ,Degree . Betweenness , Closeness [A]
TP YEZ FREES A 29 (K1), 29 %
A5 f 5 U P B s K U T TP53 ., MYC |, AKTI TNF .PTGS2 IL1B .CXCL8 ;Z 5%k i EGF EG-
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Table 1  The main targets and their topological parameters

cancer.

A FEAH i AR e EE 4 TS
Target Degree Betweenness Closeness Target Degree Betweenness Closeness
TP53 94 4.70 x 102 9.80 x 107! ERBB2 72 1.09 x 102 8.00 x 10"
MYC 89 2.70 x 107 9.32x10" SRC 72 9.87 x10° 8.00 x 10!
AKT1 86 2.09 x 107 9.06 x 107! CDHI 72 9.42 x107 8.00 x 10
EGFR 84 1.84 x102 8.89 x 10! PTGS2 69 9.57 x107 7.80 x 107
VEGFA 83 1.62x10? 8.81 x10" CXCL8 66 7.52x107 7.62 x 107!
STAT3 83 1.46 x 102 8.81 x10" IGF1 66 5.52 %107 7.62 x107
CCNDI 82 2.24 x107 8.73 x 10! CTNNB1 65 7.02 x107 7.56 x 107
ESR1 82 2.15 %107 8.73 x 10! CDKN2A 65 6.83 x10° 7.56 x 10!
CASP3 81 1.65 %1072 8.65 x 10! MTOR 63 5.48 x107 7.44 x 107
MAPKI1 80 1.81 x102 8.57 x 10" EP300 58 6.59 x 107 7.16 x 107!
MAPK3 79 1.66 x 102 8.50 x 10! AR 57 5.90 x 107 7.11 x107!
PTEN 77 1.74 x10? 8.35x10" CASP8 57 5.69 x107 7.11 x107!
1.6 76 1.19 x10? 8.28 x10! CYCS 56 6.17 x107 7.06 x 107!
TNF 75 1.23 x102 8.21 x10" ILIB 55 5.48 x 107 7.01 x 107
EGF 74 9.65 x107 8.14 x 10! - - . -
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Fig. 4  Analysis of GO function of quercetin-anticervical cancer targets
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Fig. 5 GO enrichment of quercetin-anticervical cancer targets
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Table 2 KEGG signal pathway information

KEGG i e R Pl
KEGG pathway Count Percentage Pvalue
(%)
Y5 i 1% Pathways in cancer 55 56.70 3.30 x10*
HIF-1 {555 f& HIF-1 signaling pathway 23 23.70 1.10 x 10
FoxO 15518 1% FoxO signaling pathway 25 25.80 6.40 x 107!
P33 {F53# % p53 signaling pathway 17 17.50 2.90 x 107
PI3K-Akt {553 i PI3K-Akt signaling pathway 30 30.90 7.10 x107°
LIS T Apoptosis 15 15.50 5.80 x 107
S E 4 e AR i8] Central carbon metabolism in cancer 15 15.50 9.30 x 10
ErbB {% % 1% ErbB signaling pathway 15 15.50 8.20 x 1012
TNF {5 538 % TNF signaling pathway 16 16.50 1.10 x 10
4§ JE3 Cell cycle 16 16.50 9.60 x 10!
W32 {5 538 B Estrogen signaling pathway 14 14.40 6.70 x107°
JEE TR 775 7 2 9 Transcriptional misregulation in cancer 16 16.50 6.50 x10®
VEGF {558 # VEGF signaling pathway 11 11.30 7.90 x 107
TGF-beta {558 #% TGF-beta signaling pathway 12 12.40 1.60 x10*®
Jak-STAT {5 53@ #% Jak-STAT signaling pathway 14 14.40 7.50 x10°
mTOR {55 % mTOR signaling pathway 9 9.30 1.10 x10°®
AL F(5 5 %% Chemokine signaling pathway 13 13.40 8.20x10°
MAPK {5 53 MAPK signaling pathway 14 14.40 3.90 x 107
Ras % 518 % Ras signaling pathway 13 13.40 5.80 x107
NF-kB {558 #% NF-kappa B signaling pathway 8 8.20 1.80 x10*
AMPK {553 % AMPK signaling pathway 8 8.20 1.50 x107
Wnt {5 5l % Wnt signaling pathway 7 7.20 1.20 x 102
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Cell cycle 4 e 0.012
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Fig. 6 Pathways enrichment of quercetin-anticervical cancer targets
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Table 3  Molecular docking of main target protein and quercetin

N FRSATE  WIERS AT

g imensionz
L REVRG S Eﬁﬂﬁi Three dl[TlenSlO]’ld_l Affinity of ligand  Affinity of quercetin
Target PDB ID Ligand coordinates
. (kcal/mol) (keal/mol)
of the active site
MYC 4Y7R TRS x = 12.184;y = 24.828;z = 2.007 4.2 8.2
AKTI1 3CQW CQW x = 5.509;y = 2.843;z = 18.325 7.1 7.9
STAT3 5AX3 51D x = 16.833;y = -6.516;z = -16.892 6.7 -7.9
EGFR 4LI5 1wWY x = 51.121;y = 2.404;z = -19.112 9.4 7.6
MAPKI 4QP2 36R x = -17.332;y = -36.506;z = -27.708 4.9 7.2
TP53 5AB9 920 x = 91.696;y = 96.146;z = 42.878 7.2 7.1
CCND1 2W96 GOL x = 17.069;y = 9.861;z = 59.183 2.6 6.8
CASP3 3GJR DZE x = 13.08;y = 4.233;z = 1.037 4.3 6.3
ESR1 4107 1GM x = 11.627;y = 21.185;z = 32.186 -10 -6
VEGFA 4KZN NAG x = 4.939;y = 4.563;z =22.551 3.4 4.5
*k4 BEOSEBREKE
Table 4 amino acid residues of target protein
mEy R E AR Wik Bz 24 FH 0 e R R A i
Target Full name of the target Amino acid residues that veact with quercetin
Mye JEU L 2 15 VAL48 TYR-260 , TYR-191 , SER91 , SER-64 . SER-50 , SER49 | SER-306 , SER-218 | SER-
MYC Mye ye l/ ; ”". e 175 .PHE-263 PHE-219 PHE-133 |LYS-259 \LEU-321 . ILE-90 ,ILE-305 \ILE-262  GLY-89 |
YO PIOI0TONCOENE PIOWEI 0yS.261  CYS-134 , ASP-92 | ASP-107 . ALA-65 ALA-47 ALA-176
RAC-a 22515/ 7 AR 1 VAL-164 TYR-229  THR-291  THR-211  SER-7, PHE442  PHE438  PHE-161 , MET-281 ,
AKTI1 RAC-alpha serine/threonine- MET-227 \1.YS-276 \L.YS-179 |\ LYS-158 \LEU-156 ,GLY-162 ,GLY-159 .GLY-157 ,GLU-278 |
protein kinase GLU-234 GLU-228 (ASP-292 ASN-279 ARG4  ALA-230 ALA-177
{555 5 R MORE 13 VAL30 TYR-27 SER-144 MET-99 LYS45 LYS-105 LEU-98 LEU-66 LEU-147 ILE-94
STAT3 Signal transducer and activator ~ ILE-75 [ILE44 [ ILE-22  GLU-62 , GLU-360 , GLU-24 , GLN-96 , CYS-157 , ASP-97 | ASP-158 |

of transcription 3

ASP-102 (ASN-145 (ALA43

= PHE133
TYR-161

178 89 IL_{L_//ASP -92

— [ / R-175 |
) ‘T"‘b“ | E-219 e |
¥ _%175 | ALABS
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Ny
ek e |
E-263 |

PHE-2
<\ GLYE]Q
}vdﬁ 0¥5.261

\ TYR260

SERJ
i SER a?‘*-/‘\ et
o>

B8 Myc REEEEZANSS FIHEREE
Fig. 8 The docking model of Myc proto-oncogene protein
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9 RAC-o ZHE/7REEE QMBS TXHEEE
Fig. 9  The docking model of RAC-alpha serine/threonine-protein kinase

10 FSESEERMEERD3 NS FXHHER

Fig. 10 The docking model of signal transducer and activator of transcription 3
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