Supplementary Figure 1: TRAIL sensitization of cancer cells treated with shear stress. (a) Shear stress induced TRAIL sensitization of PC3 cells treated with or without 10 µM GsMTx-4 (n=4). (b) Shear stress sensitization of PC3 cells to TRAIL when Piezo1 expression was knocked down (n=4). Means and SD are from four independent experiments. Statistical analysis done using two-tailed unpaired t-test. **p<0.01, ***p<0.005.
Supplementary Figure 2: Piezo1 expression of MDA-MB-231, PC3, COLO 205, and DU145 cells. Representative experiment of three independent experiments.
Supplementary Figure 3: Protein expression of knocked down proteins. (a) Piezo1 expression after knockdown. (b) Cytochrome c (CYCS) knockdown expression after knockdown. (c) Smac expression after knockdown. Representative experiment of three independent experiments.
Supplementary Figure 4: Calcium concentration of PC3 cells after treatment with Yoda1. (a) Flow plots of intracellular calcium concentration measured by ratiometric fluorescence for PC3 cells treated with Yoda1 or DMSO. (b) Real-time analysis of intracellular calcium concentration of PC3 cells treated with 0 or 10 µM Yoda1 (n>100). (c) Ratiometric fluorescence of PC3 cells treated with 1 (n=33486), 5 (n=31129), 10 (n=29197), and 50 µM (n=49638) Yoda1. (d) Mean ratiometric fluorescence of PC3 cells treated with DMSO or Yoda1 (n=3). (a)-(c) Representative experiments of three independent experiments. Means and SEM displayed. (d) Mean and SD of three independent experiments. Statistical analysis done using two-tailed unpaired t test. *p<0.05.
Supplementary Figure 5: Apoptosis of HUVECs treated with Yoda1 and TRAIL. (a) Cell viability of HUVECs treated with 0.1% DMSO or 10 µM Yoda1 and 100 ng/mL TRAIL (n=3). (b) TRAIL sensitization of HUVECs treated with 1, 5, 10, and 50 µM Yoda1 (n=3). (c) Cell viability of HUVECs treated with DMSO (n=3). (d) Cell viability of HUVECs treated with various concentrations of Yoda1 (n=3). Means and SD of three independent experiments. Statistical analysis done using one-way ANOVA. ****p<0.001.
Supplementary Figure 6: Correlation of TRAIL sensitization and microarray expression z-scores. (a) Correlation of Piezo1 expression with max TRAIL sensitization of PC3, COLO 205, DU145, and MDA-MB-231 cells. (b) Correlation of Bcl-2 expression and max TRAIL sensitization. Microarray expression z-scores taken from CBioportal.
Supplementary Figure 7: Inhibition of MOMP on Yoda1-induced TRAIL sensitization. (a) TRAIL sensitization of PC3 cells treated with 1 µM cyclosporin a (CsA) (n=3). (b) TRAIL sensitization of PC3 cells treated with 50 µM bongkrekic acid (BKA) (n=3). (c) TRAIL sensitization of PC3 cells treated with 5 µM Bax channel blocker (BCB). (n=3). Means and SD from three independent experiments. Statistical analysis done using two-tailed unpaired t-test. *p<0.05, ****p<0.001. 
Supplementary Figure 8: Simulation of apoptosis of cancer cells without Bax or calpain expression treated with TRAIL and increased calcium with no Bcl-2 expression.
Supplementary Figure 9: Simulation of cancer cells with over-expressed Bax of  molecules per cell treated with TRAIL and increased calcium with or without calpain expression

Supplementary Table 1: Reactions and rate constants.
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Supplementary Table 2: Non-zero initial conditions

Non-listed species have initial conditions equal to 0.
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