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Mechanism insights into rottlerin-induced apoptosis in human colon cancer
HCT116 cells via autophagy modulation
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Abstract: Objective To explore the effects of rottlerin (RL) on the autophagy and apoptosis levels of human colon cancer HCT116
cells, and to reveal its potential anti-tumor mechanism. Methods HCT116 cells were cultured in vitro, and divided into a blank group
and groups treated with RL at increasing concentrations (3.125, 6.250, 12.500, 25.000, 50.000 umol-L™"). Then the cell viability was
measured by CCK-8 assay; Cell cycle distribution and apoptosis rate were analyzed by flow cytometry; Cell autophagy-related proteins
were assessed by Western blotting. Blank groups and RL treated groups (12.5 umol-L!) at different times (3, 6, 12, 24 h) were set up,
and the expression of cell autophagy-related proteins and apoptosis-related proteins were assessed by Western blotting levels; Detection
of cellular autophagic vesicles, autophagic lysosomes and apoptotic vesicles by transmission electron microscopy. Additional groups
included: blank control, RL alone, 3-methyladenine (3-MA, 5 mmol-L ") / chloroquine (CQ, 20 umol-L™") alone, RL combined with
3-MA (5 mmol-L™!) or CQ (20 pumol-L™"). Autophagy-related proteins and apoptosis-related proteins were assessed by Western
blotting, while the apoptosis rate was analyzed by flow cytometry. Results The CCK-8 assay showed that RL dose-dependently
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inhibited cell viability of HCT116 cells (P < 0.05, 0.01). Flow cytometry revealed that RL induced S phase arrest and significantly
increased the rate of cellular apoptosis (P < 0.05, 0.01). Western blotting analysis showed that RL treatment significantly increased the
LC3II/I ratio and upregulated the levels of Atg5, p62, Caspase3 and its cleaved form (P < 0.05, 0.01), while suppressing Beclin-1 and
Bcl-2 proteins (P <0.05, 0.01). Transmission electron microscopy results showed that RL significantly increased the number of cellular
autophagic vesicles, autophagic lysosomes and apoptotic vesicles. In experiments with combined autophagy inhibitors, 3-MA co-
treatmen was able to reverse the effects of RL alone on autophagy and apoptosis proteins (P < 0.05, 0.01). Additionally, it was able to
reverse the significant increase in the rate of cellular apoptosis by RL alone (P < 0.01). In contrast, CQ synergistically enhanced these

effects of RL treatment alone (P < 0.05, 0.01). Conclusion RL induces autophagy in HCT116 cells while inhibiting its degradation,

disrupting autophagy homeostasis and inducing apoptosis, thereby exerting an antitumor effect.
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