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Abstract: Objective To investigate the action mechanism of Euphorbia fischeriana in treatment of thyroid cancer based on network
pharmacology, molecular docking technology, and experimental validation. Methods Screening the main active ingredient and
corresponding targets of E. fischeriana through databases such as SwissADME and Swiss Target Prediction. GeneCards, OMIM and
DisGeNET databases were used to collect the target genes of thyroid cancer. PPI network and “E. fischeriana - active ingredient —

intersection targets” network diagrams were constructed using the STRING platform and Cytoscape software, from which core targets
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were screened. DAVID database was applied for GO functional annotation analysis and KEGG pathway enrichment analysis, and
molecular docking analysis validated binding affinity values for the core components and key targets via AutoDockTools software.
Western blotting was assessed for its effects of E. fischeriana on EGFR/JAK2/STAT3 signaling pathway. Results A total of 38
potential effective constituents, 488 drug related targets, 3 050 thyroid cancer targets, and 175 overlapping targets were obtained.
Biological processes mainly included phosphorylation, protein phosphorylation, and positive regulation of cell population proliferation,
etc. Relevant signaling pathways involved EGFR/JAK2/STAT3, PI3K/Akt, MAPK, EGFR, TNF, AGE-RAGE, apoptosis, and Th17
cell differentiation signaling pathways. Molecular docking revealed that the core active component jolkinolide A was stable in docking
with JAK2, EGFR, and STAT3, implied with significant affinity. Western blotting assay showed that E. fischeriana inhibited
EGFR/JAK2/STAT3 signaling pathway in a concentration-dependent manner. Conclusion E. fischeriana can exert an antithyroid
cancer effect by regulating multiple key targets, multiple biological processes and multiple pathways, especially EGFR/JAK2/STAT3
signaling pathway, which will provide theoretical reference for further in-depth investigating the regulatory mechanism of E.
fischeriana on thyroid cancer.
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Table 1 Potential active ingredients of E. fischeriana
I TE PR
LD1 (4pS,80S)-2-phenanthrenecarboxylicacid,4p,  5,6,7,8,8a,
9,10-octahydro-3-hydroxy-4f,8,8-trimethyl-methylester
LD2 2,4-—F25:-6- 2K LT
LD3 3-oxoatisane-16a,17-diol
LD4 3a-hydroxy-ent-16-kauren
LD5 15-f23 L AMER
LD6 17-acetoxyjolkinolide B
LD7 2-phenanthrenyletha-one
LD8 ent-33-(13S)-dihydroxyatis-16-en-14-one
LD9 antiquorin
LD10 araucarol
LD11 R ¥EAZH
LD12 17-f23E Rk il A
LD13 ebractenoid F
LD14 ent-(13S)-hydroxy-16-atisene-3,14-dione
LD15 ent-atisane-3B,16a,17-triol
LD16 ent-kaurane-3-oxo-16f,17-diol
LD17 ent-(13R,14R) -13,14-dihydroxyatis-16-en-3-one
LD18 ent-(13S)-13-hydroxyatis-16-ene-3,14-dione
LD19 ent-16p-H-3-oxokauran-17-ol
LD20 ent-atis-16-ene-3,14-dione
LD21 ent-kaurane-3p,16p,17-triol
LD22 euphonoid B
LD23 euphonoid C
LD24 euphonoid D
LD25 euphonoid E
LD26 euphonoid F
LD27 euphonoid G
LD28 fischeriabietane A
LD29 PEEENEE A
LD30 isopimara-7,15-dien-3-one
LD31 & KA A
LD32 A KA B
LD33 & KNS E
LD34 langduin D
LD35 12-F<% ik i 13-K7 e BR M
LD36 L KHR —ifli-3-P & R I
LD37 B RER il -3- K K i
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Fig.1 Venn diagram of E. fischeriana and thyroid cancer
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Fig.3 PPI network diagram of E. fischeriana-thyroid

cancer target protein
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Table 2 Core potential targets of E. fischeriana in the treatment of thyroid cancer

75 B 2T AR degree {# ZhE H A
1 TP53 114 1280.986 192 973 3754 0.004 329 004 329 004 329
2 EGFR 113 1499.096 774 193 765 7 0.004 329 004 329 004 329
3 TNF 112 1562.377 362 522 040 0 0.004 291 845 493 562 232
4 Bcl-2 108 985.596 749 139 403 5 0.004 219 409 282 700 422
5 STAT3 106 906.299 021 992 857 7 0.004 201 680 672 268 907
6 CASP3 102 911.405 198 420 161 9 0.004 115 226 337 448 560
7 SRC 98 1883.323 213 534 601 6 0.004 048 582 995 951 417
8 ESR1 98 1107.870 875 368 057 6 0.004 048 582 995 951 417
9 IL-1B 97 860.772 751 821 323 7 0.004 032 258 064 516 129
10 JUN 97 722.916 164 619 184 9 0.004 032 258 064 516 129
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Fig.7 Heatmap of binding energy for molecular docking
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Fig. 8 Visualization diagram of molecular docking
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