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Study on mechanism of cucurbitacin B affecting ferroptosis via ENPP2 in
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Abstract: Objective To investigate whether cucurbitacin B (CuB) enhances the sensitivity of colorectal cancer cells to 5-fluorouracil
(5-FU) by influencing the ferroptosis pathway and explore its potential mechanisms. Methods A colorectal cancer drug-resistant cell
line HCT116/5-FU was established. HCT116 and HCT116/5-FU cells were treated with different concentrations of CuB (5, 15 pg/mL) for
various durations (12, 24, 48, 72 h) and cell viability was assessed using the cell counting kit-8 (CCK-8) assay. Public bioinformatics
databases were utilized to investigate the expression of ectonucleotide pyrophosphatase/phosphodiesterase (ENPP2) in colorectal
cancer and its correlation with prognosis. Immunofluorescence techniques were employed to detect the effects of CuB on the ENPP2
expression and ferroptosis-related markers Fe?* concentration and lipid peroxidation levels in HCT116/5-FU cells. ENPP2 was
overexpressed in HCT116/5-FU cells, and then cell viability and the expression of ferroptosis-related molecules were evaluated.
Results The HCT116/5-FU drug-resistant cell line was successfully established, and CuB was found to significantly inhibit the growth
of this cell line with a clear time-dose dependency (P < 0.05). Notably, the inhibition rate of CuB significantly increased at a
concentration of 15 pg/mL for 48h (P < 0.05). Bioinformatics analysis revealed that ENPP2 gene was highly expressed in colorectal
cancer tissues and closely associated with poor patient prognosis. The Fe?* concentration and lipid peroxidation levels in HCT116/5-

FU cells were increased by CuB treatment (P < 0.05), with the expression of ferroptosis-related markers glutathione peroxidase 4
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(GPX4) and cyclooxygenase 2 (COX2) was influenced (P < 0.01). Furthermore, overexpression of ENPP2 significantly reduced the

up-regulation effects of CuB on intracellular Fe?* concentration, lipid peroxidation levels and ferroptosis (P < 0.05, 0.01). Conclusion

CuB enhances the sensitivity of colorectal cancer cells to drug resistance by influencing ferroptosis through the inhibition of ENPP2

expression.
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Fig.1 Identification of drug resistance in HCT116/5-FU cells (A) and effect of cucurbitine B on drug resistance in
HCT116/5-FU cells (B) (X £ s, n=23)
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A—C-immunofluorescence staining of ENPP2, GPX4, and COX2 protein in cells treated with cucurbitine B; D-quantitative analysis of ENPP2, GPX4
and COX2 expression by immunofluorescence detection; “P<0.05 **P<0.01 vs control group; *P<0.05 *P<0.01 vs cucurbitine B 5 ug-mL"" group,

same as figure 4.

3 #AAE B X HCT116/5-FU 4RAH ENPP2 KK T XAREMRIEMNFM (X+5,n=3)
Fig. 3 Effects of cucurbitine B on expression of ENPP2 and ferroptosis-related markers in HCT116/5-FU cells (X £ s,n=3)
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Fig. 4 Effects of cucurbitine B on Fe?* concentration (A) and lipid peroxidation levels (B) in HCT116/5-FU cells (X £ S, n=3)
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A-Western blotting analysis of ENPP2 expression in HCT116/5-FU cells at 48 h post-transfection; B-growth inhibition rate of ENPP2-overexpressed
HCT116/5-FU cells determined using CCK-8 assay; "P < 0.05 “"P <0.01 vs OE-NC group, same as figure 6.

5 FHAE B XHEERIE ENPP2 f) HCT116/5-FU 4HBESE HENELIE (Xt s,n=3)
Fig. 5 Effects of cucurbitine B on viability of HCT116/5-FU cells overexpressing ENPP2 (X £ s, n=3)
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concentration in HCT116/5-FU cells; B-influence of ENPP2 overexpression on lipid peroxide levels in

HCT116/5-FU cells; C, D-effect of ENPP2 overexpression on expression of ferroptosis-related proteins in HCT116/5-FU cells.
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Fig. 6 Influence of ENPP2 overexpression on ferroptosis-related markers in HCT116/5-FU cells (X £ s, n=3)
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