Supplementary Materials

Materials and Methods
Western Blotting (WB) 
Total cellular protein was extracted using RIPA lysis buffer (Solarbio, China), These proteins were then separated through SDS-PAGE and subsequently transferred to PVDF membranes. Post-blocking, the membranes were incubated with primary antibodies at 4 °C for an overnight period, and followed by treatment with HRP-linked secondary antibodies. The protein signals were visualized using ECL chemiluminescence.
CCK-8 Assay 
Cells were plated into 96-well dishes and administered treatments based on experimental classifications. Subsequently, each well received 10 μL of CCK-8 solution (Beyotime, China), and the plates were incubated at 37°C for a duration of 2 hours. A microplate reader was used to determine cell viability by measuring absorbance at 450 nm.
Colony Formation Assay 
Cells were plated at suitable concentrations in 6-well dishes and maintained for 10 to 14 days until distinct colonies appeared. The culture medium was removed, and the wells were rinsed with PBS, subsequently fixed using 4% paraformaldehyde (Solarbio, China) for 15 minutes and then stained with 0.1% crystal violet (Solarbio, China) for another 15 minutes. Colonies with 50 or more cells were enumerated to evaluate the proliferation capability of the cells.
Flow Cytometry 
Following treatment, cells were digested with trypsin, washed with PBS, and resuspended in binding buffer. They were then stained with Annexin V-FITC/PI (Invitrogen, USA) to detect apoptosis. Data were acquired using a FACSAria III flow cytometer (BD Pharmingen, San Diego, CA, USA) and analyzed with FlowJo software.
Immunohistochemistry (IHC) 
Paraffin-embedded tissue slices underwent a dewaxing process and rehydration before undergoing antigen retrieval. Endogenous peroxidase activity and non-specific binding were blocked, and the tissues were then exposed to a primary antibody overnight at 4 °C. This was succeeded by exposure to an HRP-conjugated secondary antibody. Subsequently, a color reaction was developed using DAB (Beyotime, China) and counterstaining with hematoxylin (Beyotime, China) was performed. Finally, the slides were dehydrated, mounted, and then examined and photographed under a microscope.






