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[ABSTRACT] AIM: To investigate the mechanism through which esculetin induces ferroptosis of mouse breast
cancer 4T1 cells. METHODS : Molecular docking of esculetin with p53, solute carrier family 7 member 11 (SLC7A11)
and glutathione peroxidase 4 (GPX4) proteins was performed, and Kaplan-Meier curves and time-dependent receiver oper-
ating characteristic curves were drawn. The 4T1 cells were divided into 6 groups, namely the control (CON), 1/2 IC,,,
IC,,, 2 IC,,, erastin, and capecitabine groups. The appropriate drug concentration for treating 4T1 cells was screened by
CCK-8 assay. The invasion and migration abilities of 4T1 cells following esculetin treatment at the selected drug concentra-
tion were analyzed by scratch test and Transwell assay. Mitochondrial morphological change were examined by electron mi-
croscopy. The levels of ferroptotic cell death were then quantified by Fe®, reactive oxygen species (ROS) , malondialde-
hyde (MDA) , glutathione (GSH) , and GPX4 assays. Western blot was performed to evaluate the protein levels of p53,
SLC7A11, GPX4 and acyl-CoA synthetase long-chain family member 4 (ACSL4). RESULTS: Compared with CON

group, the esculetin 1/2 1Cy;, IC,, and 2 IC,; groups showed smaller size, increased membrane density, and decreased
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ridge of mitochodria, as well as decreased levels of GSH and GPX4, reduced cell invasion and migration abilities, and de-
creased levels of SLC7A11 and GPX4 proteins (P<0.05). Furthermore, these groups exhibited increased levels of Fe*,
ROS, and MDA, as well as elevated p53 and ACSL4 protein abundance (P<0.05). CONCLUSION: Esculetin pro-

motes ferroptosis of 4T1 cells through a mechanism involving the pS3/SLC7A11/GPX4 regulatory axis.
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Figure 1. Molecular docking of esculetin with p53, SLC7A11 and GPX4. A: the 3D chemical structure chart of esculetiny B, C and D:
the protein structure p53, SLC7A11 and GPX4; E, F and G: the binding site of esculetin with p53, SLC7A11 and GPX4.
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Figure 2. Prognostic analysis of p53, SLC7A11 and GPX4 in breast cancer patients. A, B and C: the Kaplan-Meier curves of p53,
SLC7A11 and GPX4; D, E and F: the time-ROC curves of p53, SLC7A11 and GPX4.
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Figure 3. Effect of esculetin on the viability of 4T1 cells. CCK-
8 was used to detect the effects of different concentra-
tions of esculetin on the viability of 4T1 cells. Mean+
SD. n=3. "P<0.05,"P<0. 01 vs control group.

3 R AEERT 4T1 4 BIE F1 0200

L N 1C,, 2H b 458, erastin AR £ A7 20 ROS 7K
AT E T 15. 82% F112. 51%.

2.4 et A BES AT AT 40 Jofig i BALAR 69 % v
g 6 fron , 5 X A R, L e N TR T TRE
4T1 40 v Fe* F1 MDA 7K, B Ik GSH Al GPX4 7K



- 286 -

Figure 4. Effect of esculetin on mitochondrial morphology of 4T1 cells. After 24 h of drug intervention, the 4T1 cells were collected,

and the morphological changes of mitochondria were observed under electron microscope.
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Figure 5. Effect of esculetin on ROS levels in 4T1 cells. The 4T1 cells were treated with DCFH-DA f{luorescent probe for 30 min after

24 h of drug intervention, and the fluorescence intensity was observed under fluorescence microscope. Mean+SD. n=3. "P<

0. 05, "P<0. 01 vs control group.
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Figure 6. Effect of esculetin on the degree of lipid peroxidation in 4T1 cells. After 24 h of drug intervention, the 4T1 cell supernatant
was collected and the levels of Fe** (A), GPX4 (B), GSH (C) and MDA (D) were detected by kits. Mean+SD. n=3. "P<

0. 05, “P<0. 01 vs control group.
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Figure 7. Effect of esculetin on migration ability of 4T1 cells. Scratch healing was observed at 0, 12 and 24 h after drug intervention.
Mean+SD. n=3. "P<0. 05, “P<0. 01 vs control group.
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Figure 8. Effect of esculetin on the invasion ability of 4T1 cells. The invasion of 4T1 cells was observed after 24 h of drug intervention
in Transwell chamber. Mean+SD. n=3. "P<0. 05, “P<0. 01 vs control group.
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Figure 9. Effect of esculetin on ferroptosis related proteins in 4T1 cells. After 24 h of drug intervention, 4T1 cells were collected and

Western blot experiment was performed to observe the protein expression of p53, SLC7A11, GPX4 and ACSL4. Meant

SD. n=3. "P<0. 05, "P<0. 01 vs control group.
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