Supplementary Information
The following supplementary items are represented in the supplied material. Tables S1 and S2 are provided in the supplementary document; Figures S1–S5 are included in the updated figure deck and should be exported as separate publication-ready files before submission.
1. Supplementary Table S1. Complete peptide construct list (sequences, modifications, purity, molecular weight, formulation).
1. Supplementary Table S2. Patient-derived and murine model panel with PTEN/PIP4K2A protein status and current usage.
1. Supplementary Figure S1. Concentration-response curves for PIP12-1, PIP4-2, and PIP11-2 measured by MTT in PDC1.
1. Supplementary Figure S2. Viability responses to PIP4-1 optimization constructs and controls in PDC4, including cyclized, palmitoylated, shortened, and carrier-only constructs (panels A and B tested at 200 and 40 µg/mL, respectively; panel C at 8 µg/mL. Construct effects were significant by one-way ANOVA at both 200 µg/mL (F(6,32) = 189.3, P < 0.0001, R² = 0.9726) and 40 µg/mL (F(6,32) = 3.536, P = 0.0085, R² = 0.3986).
1. Supplementary Figure S3. Design, terminal modifications, and documented sequences of the PIP4-1 optimization constructs and controls.
1. Supplementary Figure S4. Body weight of mice bearing PDX4 xenografts across the dosing period (vehicle, PIP4-1, PIP8-1, PIP4/12-1; n=3/group).
1. [bookmark: OLE_LINK1]Supplementary Figure S5. Uncropped immunoblot scans for Figure 2A. Uncropped, raw chemiluminescent scans displaying whole membrane borders for PIP4K2A (47 kDa, AP8041b; Abgent) , PTEN (54 kDa, 9188S; Cell Signaling Technology), and GAPDH (37 kDa, sc-47724; Santa Cruz Biotechnology) across NHA and PDC1–PDC7 cell lysates. Molecular weight marker ladders (kDa) are indicated on the left. Red dashed boxes indicate the precise cropped regions presented in main Figure 2A



