Secretome proteomics-based targeting of inter-alpha-trypsin inhibitor heavy chain H2 (ITIH2) and clusterin (Clu) mitigates p53 amyloid–mediated tumorigenesis in oral carcinoma
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Figure S1. p53 amyloid and p53 depletion enhance apoptosis and induce cell-cycle arrest in cancer cells. a. Representative flow cytometry showing Annexin V–FITC/Propidium Iodide (PI) staining in control H1299 cells, H1299 cells treated with secretome of cells harbouring p53 mutant, p53 amyloid–expressing, and p53-silenced (si-p53) cells. Early and late apoptotic populations were quantified based on Annexin V and PI positivity. b. Bar graph representing the percentage of apoptotic cells in p53 mutant, p53 amyloid, and si-p53 conditions. Data are shown as mean ± SD from independent experiments. c. Representative cell-cycle profiles analyzed by PI staining and flow cytometry, indicating the distribution of cells in G0/G1, S, and G2/M phases under control H1299 cells, H1299 cells treated with secretome of cells harbouring p53 mutant, p53 amyloid, and si-p53 conditions. d. Quantitative representation of cell-cycle distribution showing an increased G2/M population in p53 amyloid–expressing and si-p53 cells compared with p53 mutant cells.
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Figure S2. Densitometry analysis of the western blots from the study. a. Densitometric quantification of protein expression from western blots in AW1356 cells from figure 1m, b. Densitometric quantification of protein expression from western blots of H1299 cells after cm treatment from figure 3f, c. Densitometric quantification of protein expression from western blots of H1299 cells after cm treatment with ITIH2 silencing from figure 4i; d. Densitometric quantification of protein expression from western blots of H1299 cells after cm treatment with Clu silencing from figure 5h. Data represent mean ± SE of two independent experiments (n = 2). Protein levels were normalized to loading controls. Statistical significance was assessed using unpaired t-tests: *p < 0.05, **p < 0.01, **p < 0.001,
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Figure S3. Schematic representing secretome remodelling by mutant and amyloid p53 and its functional consequences. The secretome of oral cancer cells harbouring mutant p53 and amyloidogenic p53 state upon P8 treatment was analysed. SWATH-MS–based secretome analysis revealed distinct extracellular protein signatures associated with each p53 conformation. Mutant p53–expressing cells predominantly exhibited upregulation of secreted clusterin (sCLU), whereas amyloid p53 cells showed enhanced secretion of inter-α-trypsin inhibitor heavy chain 2 (ITIH2). Both CLU and ITIH2 were found to be transported via exosomes, facilitating paracrine signaling within the tumor microenvironment. Functional inhibition of sCLU using the antisense oligonucleotide OGX-011 attenuated mTOR and vimentin signaling and promoted apoptosis in mutant p53 cells. Similarly, siRNA-mediated silencing of ITIH2 in amyloid p53 cells suppressed AKT and NFKB2 signaling, leading to increased apoptotic responses. Combined targeting of CLU and ITIH2 enhanced the therapeutic efficacy of methotrexate, resulting in reduced cellular proliferation and increased apoptosis. Collectively, the schematic highlights how distinct p53 conformational states reprogram the tumor secretome to sustain oncogenic signaling and therapeutic resistance.
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Figure S4. Representative histopathological features of tongue carcinoma tissues and normal control. (a) Hematoxylin and eosin (H&E) stained sections from tongue carcinoma patients illustrating heterogeneous histopathological architecture. All tumor sections exhibited disrupted tissue architecture with varying degrees of stromal remodeling, cellular atypia, and infiltration of malignant squamous cells, consistent with tongue squamous cell carcinoma. (b) Hematoxylin and eosin (H&E) stained sections from adjacent normal tissues showing histologically normal stratified squamous epithelium, as reported by the pathologist. Scale bars of 30 µm as indicated.

