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Mechanism of quercetin-induced ferroptosis in gastric cancer cells through
transcriptome sequencing and molecular docking
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Abstract: Objective To investigate the inhibitory effect of quercetin on human gastric cancer AGS cells, and analyze its molecular
mechanism of regulating the proliferation of gastric cancer. Methods The CCK-8 assay and plate colony formation assay were used
to detect the effects of quercetin on the viability and proliferation capacity of AGS cells. A zebrafish xenotransplantation model of AGS
cells was constructed to observe the antitumor effect of quercetin in vivo. Transcriptome sequencing was performed to screen
differentially expressed genes, followed by GO functional annotation and KEGG pathway enrichment analysis. The morphological
changes of cells were observed by transmission electron microscope, and the level of lipid reactive oxygen species in cells was detected
by confocal fluorescence microscope. Molecular docking was used to simulate the binding of quercetin to the key protein SAT1, and
the expression of SAT1 and ALOX1S5 proteins were validated by Western blotting. Results Quercetin significantly inhibited AGS
cell viability and clone formation (P < 0.01). Quercetin also effectively inhibited the proliferation of tumor cells in zebrafish
xenotransplantation model (P < 0.001). Transcriptome sequencing analysis suggested that ferroptosis was one of the core pathways of
quercetin (P < 0.05). Morphological and biochemical tests confirmed that quercetin could induce the typical ultrastructural changes of
ferroptosis, such as mitochondrial shrinkage and crista reduction, and caused significant accumulation of lipid ROS. Molecular docking

showed that quercetin had a high affinity with C1 pocket of SAT1 protein (Vina score=-8.7 kcal/mol). Western blotting analysis verified
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that quercetin could upregulate the protein expression of both SAT1 and its downstream protein ALOX15 (P <0.05, 0.001). Conclusion

Quercetin could induce ferroptosis in gastric cancer AGS cells, which might be associated with the upregulating SAT1/ALOX15

pathway.
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Fig. 3 Effect of quercetin on the zebrafish xenotransplantation model of AGS cell ( x*s,n=20)
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Fig. 9 Visualization of the binding mode of two-dimensional interaction diagram(A), and three-dimensional binding pattern

diagram (B) of quercetin and SAT1 protein in C1 pocket
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