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Mechanism Research of Apatinib-Treated Breast Cancer Based on Network Pharmacology

ZHU Wan-ting'”>, FAN Xue-mei** , WEI Hua’ , WANG Yi-ming’, LI Xiao-fang”, WANG Shu-mei' * , CHEN Wan-
sheng3 , LUO Guo-an” (1. Guangdong Pharmaceutical University, Guangzhou 510006, China; 2. Key Laboratory of Bioorganic
Phosphorus Chemistry and Chemical Biology, Ministry of Education, Department of Chemistry, Tsinghua University, Beijing 100084,
China; 3. Changzheng Hospital, The Second Military Medical University, Shanghai 200003, China)

ABSTRACT :OBJECTIVE To study the potential targets and action mechanism of apatinib-treated breast cancer. METHODS
Combination with bioinformatic analysis, PharmMapper reverse docking technology was used to predict potential targets of apatinib and
docking was performed using Autodock 4. 0 to examine the interaction of aptinib wih predicted protein targets. RESULTS Cell divi-
sion protein kinase 2,GTPase HRas, NONE and cytochrome P450 2C9 were found to be the potential targets of apatinib-treated breast
cancer. Stable hydrogen bonds were formed between apatinib and the four predicted targets, and the binding free energy was low.
CONCLUSION  Apatinib maybe participate the functional regulation or biological action of cell division protein kinase 2, GTPase
HRas, NONE and Cytochrome P4502C9 to treat breast cancer, which provides a theoretical basis and a clue for further exploration of
the mechanism research of apatinib-treated breast cancer.

KEY WORDS : apatinib ; breast cancer;network pharmacology ;target predict; molecular docking
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Tab.1 The predicted targets of apatinib
Rank PDB ID Target name Gene name  Fit score
1 5p21 GTPase HRas HRAS 4.361
2 2BHE  Cell division protein kinase 2 CDK2 4.233
3 1IMMB  Neutrophil collagenase MMP8 4.205
4 1KE9 Cell division protein kinase 2 CDK2 4.12
5 41BD Retinoic acid receptor gamma RARG 4.1
6 2FGI Basic fibroblast growth factor receptor 1 FLG 3.955
7  1XON Growth factor receptor-bound protein 2 GRB2 3.922
8 IBN3 Carbonic anhydrase 2 CA2 3.878
9 1KE8 Cell division protein kinase 2 CDK2 3.876
10 1DB1 Vitamin D3 receptor VDR 3.841
11  1RIB Transthyretin TTR 3.841
12 2BTS Cell division protein kinase 2 CDK2 3.839
13 139) Dual specificity mitogen-activated protein  MAP2K1 3.833
kinase kinase 1
14 1ZVX  Neutrophil collagenase MMP8 3.824
15  10G5 Cytochrome P450 2C9 CYP2CO 3.84
16 IKES Cell division protein kinase 2 CDK2 3.822
17 3FXV  Bile acid receptor(NR1H4 protein ) NR1H4 3.805
18 3IA6 NONE PPARG 3.7%
19 1G4 Androgen receptor AR 3.762
20 1032 Serine/ threonine-protein phosphatase PP1- PPP1CC 3.741
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2 Apatinib 5 CDK2 (A) .HRAS(B) .PPARG (C) .CYP
2C9(D) ty xf 45 R

Fig.2 Docking of apatinib with CDK2 (A), HRAS(B),
PPARG(C) and CYP 2C9 (D)

3 CDK2(A). HRAS(B) .PPARG(C) .CYP 2C9(D) 5 %
BB W E Ry A R

Fig. 3 Docking of CDK2 (A), HRAS (B),PPARG (C) and
CYP 2C9 (D) with original ligand
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Tab.2 Docking of apatinib, original ligand with four targets

Target Binding freeenergy/kJ - mol ~! Hydrogen bonds

name Apatinib Original ligand Apatinib Original ligand
CDK2 -38.46 -36.37 3 3
HRAS -38.67 -33.52 3 8
PPARG -42.59 -38.21 5 2
CYP 2C9 -49.57 -50. 45 3 3
3 W o’
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