Supplementary Methods
Real-time proliferation monitoring. Cells were seeded in 96-well plates and treated with gedatolisib at the indicated concentrations after 24-hour adherence. Phase confluency was measured over time using the IncuCyte S3 live-cell imaging system (Sartorius). Images were acquired at regular intervals and confluency was quantified using the IncuCyte base analysis software.
Cell Painting Assay (CPA). High-content imaging was performed on HN30R8, HN31P10, FaDu, and PCI15B cells seeded at varying densities and treated with gedatolisib (0, 20, 40, 80, and 160 nM) for 1 to 6 days. Cells were stained with DAPI (nuclear), Concanavalin A and SYTO14 (endoplasmic reticulum/RNA), WGA and Phalloidin (plasma membrane/cytoskeleton), and MitoTracker (mitochondria). Imaging was performed on a Yokogawa CV8000 system at 20X magnification with 25 fields per well. Each field consists of a short (5 µm) Z-stack from which maximum intensity projected images are created.  Single-cell image segmentation and feature extraction were performed using SPACe implemented within Pipeline Pilot (Biovia). Cell counts were normalized to matched vehicle controls, and DNA content was calculated as the mean per-cell DAPI intensity expressed as a percentage of vehicle. For MitoTracker phenotypic profiling, single-cell features were robust z-score normalized, and Euclidean distances from vehicle controls were computed for each treatment condition. Conditions with fewer than 100 treated cells were excluded from the analysis. Detailed Cell Painting data are provided in Supplementary Data files.
Holotomographic live-cell imaging and analysis. Label-free live-cell imaging was performed using a Nanolive 3D Cell Explorer, which reconstructs three-dimensional refractive index maps of individual cells without fluorescent labels or phototoxic light exposure. HN30R8 cells were treated with DMSO (vehicle), 50 nM, 100 nM, or 200 nM gedatolisib. After 3 days of drug exposure, live imaging was initiated and continued for approximately 58 hours, with images acquired at approximately 13.25-minute intervals (264 frames per condition). Four computational analysis modules were applied: Eve Analysis (EA) for per-cell morphometrics (area, dry mass, compactness, mean refractive index); Live Cytotoxicity Assay (LCA) for automated classification of cells as living, apoptotic, or necrotic based on refractive index signatures and morphological criteria; Smart Lipid Droplet Analysis (SLDA) for lipid droplet quantification per cell; and Smart Mitochondria Analysis (SMtA) for mitochondria count, area, and morphology per cell. All metrics were computed per frame and per cell, enabling both population-level and single-cell resolution tracking. For visualization, Savitzky-Golay smoothing (window = 15, polynomial order = 2) was applied to temporal data, and raw values were overlaid as semi-transparent scatter points. All conditions were analyzed over the same 264-frame window to ensure comparability.

