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Anticancer mechanism of ailanthone via reverse molecular docking and network
pharmacological technology
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Zhengzhou 450052, China

Abstract: Objective A “Compound-Target-Pathway-Disease” network of the anticancer effect of ailanthone was built
through reverse molecular docking and network pharmacological technology to explore the underlying mechanism. Methods
Ailanthone was submitted to PharmMapper and Kyoto Encyclopedia of Genes and Genomes (KEGG) bioinformatics software
to predict the target proteins and related pathways respectively. The network of “Compound-Target-Pathway-Disease” was
constructed and analyzed by using Cytoscape software. Results Data analysis showed that there were 102 potential targets of
ailanthone for human target proteins, and 17 pathways are associated with tumors. Ailanthone played an anticancer role by
acting MAP2K1, PI3KR1, EGFR, GRB2, MDM2, MET and other target genes, respectively. Among them, 18, 14, and 11
target genes were respectively enriched in pathways in cancer, proteoglycans cancer and prostate cancer pathway, and six
target protein genes were enriched separately in the glioma, melanoma, endometrial cancer and non-small cell lung cancer
pathways through regulating signaling pathways such as Cytokine-cytokine receptor interaction, PI3K-Akt signaling pathway,
and PPAR signaling pathway. Conclusion Research suggests that ailanthone can be considered as a promising new potential
drug for the treatment of some cancers such as prostate cancer, non-small cell lung cancer, glioma and melanoma, which also
provides theoretical support for the research on the target of ailanthone in the treatment of cancer, pharmacological activity
and clinical application.
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Table 1 Result of ailanthone reverse molecular docking

Pharma Model VAI: Gene ID | Pharma Model VAL Gene ID | Pharma Model ZE Gene ID
3ey4 2.43577 HSDI11B1 luym 1.323 12 HSP90ABI lyvj 1.044 24 JAK3
lyge 2.09327 F7 2aab 1.303 78 NR3C2 2brm 1.035 40 CHEK1
2cji 1.94546 FI10 11ls 1.29518 MMP13 1tou 1.034 44 FABP4
1qyw 1.846 52 HSDI17B1 lo6u 1.28832 SEC14L2 1tt6 1.031 07 TTR
1m48 1.83533 1IL2 lgez 1.262 86 MIF 2i6b 1.026 02 ADK
1i7g 1.806 47 PPARA 1y2c 1.262 13 PDE4D Inhz 1.012 09 NR3Cl1
2rfn 1.79730 MET 1vjy 1.226 48 TGFBRI1 1pg2 1.010 95 CYP2C8
2oqv 1.74930 DPP4 3bgq 1.226 06 PIM1 2157 0.998 61 PAK7
Islp 1.746 76  AKR1C3 1148 1.22485 PTPNI1 ludw 0.997 53 ADHIC
1gii 1.729 61 CDK2 1tde 1.21796 MDM2 1dia 0.971 43 MTHFD1
1p62 1.65329 DCK 2vdl 1.21062 PTGD2 1xbc 0.965 21 SYK
losh 1.64223 NRI1H4 1zpb 1.20285 Fl11 lhov 0.964 86 MMP2
2fxr 1.61952 TPSB2 1190 1.190 15 CYP2C9 1wo6k 0.953 96 LSS
1svh 1.610 19 PRKACA 1s8¢c 1.18320 HMOXI1 2ouz 0.945 46 ESR1
1dxo 1.606 01 NQOI1 2iku 1.16127 REN 1s9p 0.945 42 ESRRG
1xvp 1.593 85 NRI1I3 1399 1.156 80 SULT2A1 310r 0.938 67 HDACS8
1s9j 1.516 02 MAP2KI1 1he3 1.15307 BLVRB 1hrk 0.919 88 FECH
1;k7 1.51231 PPPICC 1n69 1.143 04 PSAP 1x0n 0.913 80 GRB2
2zm3 1.51021 IGFIR Inav 1.14123 THRA 1qpd 091313 LCK
1g22 1.504 07 SULT2BI1 1n83 1.12933 RORA lydt 0.912 94 PRKACA
1d3h 1.503 47 DHODH 1w84 1.126 23 MAPKI14 1sd2 0.902 67 MTAP
legc 1.47543 ACADM 2acl 1.12051 RXRA 2008 0.901 32 TEK
1g3m 1.45924 SULTIEI1 1hs6 1.116 55 LTA4H lkqu 0.896 35 PLA2G2A
2848 144175 ABLI 1ms6 1.11333  CTSS 2ito 0.89495  EGFR
lirj 1.39704 S100A9 2ohq 1.10794 BACEI1 luwh 0.887 57 BRAFI1
1wok 1.376 26  PARP1 11v2 1.087 13 HNF4G 1zvx 0.884 51 MMPS
1hé6g 1.361 51 CTNNAI letr 1.071 70 CALM 1t46 0.881 59 KIT
1pic 1.360 58  PIK3R1 1xlz 1.071 67 PDE4B 1dic 0.877 86 CFD
luhl 1.35598 NRIH3 3bbt 1.07135 ERBB4 lolv 0.866 72 FABP6
1tkg 1.34396 FKBPI1A 1131 1.07093 CMAI 1bsx 0.860 73 THRB
1sz7 1.341 87 TRAPPC3 20az 1.07031 PDPKI1 1hls 0.854 26 CCNA2
1fcz 1.33777 RARG 2pe0 1.06358 AR 1mé6d 0.829 86 CTSF
1s19 1.33265 VDR 2pip 1.061 65 ANDR 1v4ds 0.813 58 GCK
2gpq 1.33089 EIF4E limx 1.05298 1IGF1 1fm6 0.801 94 PPARG
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Table 2 Ailanthone and tumor-associated KEGG pathway enrichment genes
I A4
R i@ (pathways in cancer)

Gene ID
MET. CDK2. MAP2K1. IGFIR. ABL1. CTNNAI. PIK3R1. HSP90ABI.
TGFBR1. MDM2. RXRA. AR. IGF1. MMP2. GRB2. EGFR. KIT. PPARG
MET. MAP2K1. PPP1CC. IGF1R. PIK3R1. MDM2. MAPK14. ERBB4.

PDPKI1. IGF1. MMP2. ESR1. GRB2. EGFR
CDK2. MAP2K1. IGFIR. PIK3R1. HSP90AB1. MDM2. PDPKI1.

FHEFRER (proteoglycans in cancer)

AU FI @ (prostate cancer)

J PRI IE H (glioma)

B ZIREE (melanoma)

T 5 W RSB (endometrial cancer)

e/l 8 (non-small cell lung cancer)
FRULVERAC U IRIE R (central carbon metabolism in cancer)
/N RNA il (micro RNAS in cancer)

JB5 s @ B (bladder cancer)

JEBRAR R E R (choline metabolism in cancer)

B R TRTIEES  (transcriptional misregulation in cancer)
JiElEsE  (pancreatic cancer)

B 41 i@ (renal cell carcinoma)

AR. IGF1. GRB2. EGFR
IGFIR. PIK3R1. MDM2. IGF1. GRB2. EGFR

MAP2K1. IGFIR. PIK3R1. MDM2. IGF1. EGFR

MAP2K1. CTNNAL. PIK3R1. PDPK1. GRB2. EGFR

MAP2K1. PIK3R1. RXRA. PDPKI1. GRB2. EGFR
MET. MAP2KI1. PIK3R1. EGFR. KIT. GCK.

MET. MAP2K1. ABLI. PIM1. MDM2. HMOXI1. GRB2. EGFR. AR

MAP2K1. MDM2. MMP2. EGFR

MAP2K1. PIK3R1. PDPKI. GRB2. EGFR
MET. IGFIR. MDM2. RXRA. IGF1. PPARG
MAP2K1. PIK3R1. TGFBRI1. EGFR

MET. MAP2K1. PIK3R1. GRB2

FURIERE (thyroid cancer)
4B (colorectal cancer)
/Nt i JeE S % (small cell lung cancer)

MAP2K1. RXRA. PPARG
MAP2K1. PIK3R1. TGFBRI1
CDK2. PIK3R1. RXRA

transcriptional misregulation in cancer
thyroid cancer
small cell lung cancer
renal cell carcinoma —lgP
proteoglycans in cancer L % ; (5)
prostate cancer L] 10.0
pathways in cancer ® 7.5
pancreatic cancer 50
non-small cell lung cancer LRI K=
micro RNAs in cancer * 3
melanoma ®6
9
glioma "I
endometrial cancer 95
colorectal cancer 03
choline metabolism in cancer
central carbon metabolism in cancer
bladder cancer

0.050 0.075 0.100
BERET

E1 REHSMEEX KEGG BIRE£E
Fig.1 Ailanthone and tumor-associated KEGG pathway enrichment map
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WE R EARERKE, REREEEENT T2 R6YT 2 M S EiE .
MAP2K1. PI3KR1. EGFR. GRB2. MDM2. MET 22 A IE R RIS 1 (mitogen-activated
SEHERAEN, FNXSEHEARKZSE T ZMMBE  proteinkinase kinase 1, MAP2K1), tHFK MEKI1 &
WK, W RE AR LRI MG AT LLE ], MK MAPKKI, 5% Ras-Raf-MEK-ERK i it 5 2 (15 5
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Fig. 2 KEGG enrichment pathway of target protein genes interacting with ailanthone in cancer (A), prostate cancer (B), and

non-small cell lung cancer (C)
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Fig. 3 Co-expression network of ailanthone-related

target protein genes
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Fig. 4 Compound-target-pathway-disease related network map of ailanthone
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Fig. 5 Molecular docking of ailanthone with MAP2K1 (A) and PI3R1 (B)
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