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Abstract: Anthocyanins are a ubiquitous group of water-soluble plant pigments of the flavonoid family, with anticancer

property through HER-2 signaling pathway. Nowadays, molecular docking plays an important role in exposing the active
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sites and obtaining the bioactive conformation involving protein-ligand interactions. According to the crystal structure of
HER-2 kinase domain and 12 main antitumor compounds of anthocyanins as well as ATP, a molecular docking study was
performed by MVD program. All 12 compounds could bind to the same cavity of HER-2 kinase domain by high affinity
(MolDock Score< —105 kJ/mol for anthocyanidins, < —130 kJ/mol for anthocyanidins-glc), where hydrophobic force and
hydrogen bond played key roles. Additionally, this cavity overlapped with ATP binding (MolDock Score= —161 kJ/mol)
domain; the binding of anthocyanins presumably interfered the H bond formation between ATP and HER-2. These results
indicate that anthocyanins may competitively bind to ATP binding site in HER-2 kinase domain by suppressing HER-2
activation and downstream signaling cascade. This may provide useful theoretical instruction for the molecular mechanism

of HER-2 kinase activity inhibition by anthocyanins in cancer prevention and treatment.

Keywords: human epidermal growth factor receptor, tyrosine kinase, flavonoids, anthocyanins, molecular docking
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HER-2 ( 2 6
HER2TK
MolDock Score —100 kJ/mol
(Interaction) —125 kJ/mol
(D
Cy HER2TK 3
Cy
734 751 755 767 771 774
Val™  Ala™ Leu™ Ile™ Ala™" Met B2 #BEHRTFTS HER2TK HERIEHR
Leu’® Leu™® Leu®? Phe®™ Fig. 2 Optimum conformations of HER2TK docking
with anthocyanidins.
e’ Gl Ser’™ Thr’®® Thr*? %1 HERETS HER2TK HEREHRSH
Cy Table 1 Optimum parameters of HER2TK
753 docking with anthocyanidins
Lys Moldock . Docking
HER2TK Ligand score Interactllo n I;(Ibon(li Score
Wy Sl QY o)
Cy (128861) -114.2 -127.3 -15.0 -113.3

22 HFRBFEHES HER-2 HEXAS Dp (128853)  -117.5  -137.7  -162 -1163
ERSEES

A 6 My (159287) —119.6  -1382  —44 -1219
HER2TK Pg (440832)  —1094 1212 29 —1128
MolDock Score —130 kJ/mol Pn(441773)  -1135  —1280 67 —1144

-150 kJ/mol
() Pt(441774)  —1203 1384  —11.7 —1237

3 Cy 5 HER2TK WiERBEMRMIMNE
Fig. 3 Microenvironment around binding site of Cy and HER2TK.
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6 7 Cy/HER2TK
4 EERBEREES HER2TK HERIEMR
Fig. 4 Optimum conformations of HER2TK docking Cy-G/HER2TK ATP/HER2TK
with anthocyanidins-glc.
Cy-G  HER2TK 5 ATP
Cy-G Ser’™  Thr™® Met™  Arg™
Leu’2 Gly727 Gly729 val™*  Ala”' 11732 Asn®”  Thr*® Asp863 2.1 2.2
Leu Leu™ Met™ Pro®@ Gly™ Cys™® Cy ATP  Ser’™™ Thr'™®
Leu®s2 Thr® Cy-G ATP
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(P<0.05) ( 98
®2 HERPEREETS HER2TK MHEREMRSH
Table 2 Optimum parameters of HER2TK docking with anthocyanidins-glc
Ligand MolDock score (kJ/mol)  Interaction (kJ/mol) H bond (kJ/mol)  Docking score (kJ/mol)
Cy-G (441667) ~133.7 ~160.1 -12.0 ~146.2
Dp-G (443650) —141.7 —-167.5 -21.4 —152.8
Mv-G (443652) —-141.9 —-168.9 -27.8 -139.2
Pg-G (443648) ~131.4 ~156.7 ~15.8 ~133.7
Pn-G (444654) —132.1 —149.1 —4.8 —131.5
Pt-G (443651) —159.5 —-175.0 -16.8 -163.3
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5 Cy-G 5 HER2TK xHE&H &M R IINE
Fig. 5 Microenvironment around binding site of Cy-G and HER2TK.

6 ATP %0 Cy 5 HER2TK MiEREHI R ELI
Fig. 6 Comparison of interaction between HER2TK and Cy against ATP. Purple: Cy; Brown: ATP.

7 ATP #1 Cy-G 5§ HER2TK MR EMR LK
Fig. 7 Comparison of interaction between HER2TK and Cy-G against ATP. Purple: Cy-G; Brown: ATP.
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Fig. 8 HER-2 phosphorylation level variation after
BRACs treatment by Western blotting technology (A)
and optical density analysis (B). N=3; *: P <0.05, ***:
P <0.001.
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