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Cathepsin-dependent amyloid formation drives mechanical rupture of lysosomal membranes

Fig. S6. Cellular responses to E64d +BAPTA-AM before LLOMe-treatment.

(A) Confocal images of immunofluorescence against LAMP1 (lysosome) and GAL-3 (lysosomal damage marker) with E64d pre-treatment (100 pM,
30 min). Split channels and a merged image with Hoechst (nucleus) are shown. Untreated control and timepoints (10, 30, 60 min) after LLOMe
treatment (0.5 mM) are indicated. (B) Same timepoints and treatments as in A but stained for CHMP2A. (C) Confocal images of immunofluorescence
against LAMP1 (lysosome) and GAL-3 (lysosomal damage marker) with E64d (100 uM, 30 min) +BAPTA-AM (50 M, 30 min) pre-treatment. Split
channels and a merged image with Hoechst (nucleus) are shown. Timepoints (10, 30, 60 min) after LLOMe treatment (0.5 mM) are indicated. (D)
Same timepoints and treatments as in C but stained for CHMP2A. Scale for IF panels: 10 ym.
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Fig. S7. E64d negates LLOMe-amyloids by inhibiting CatC

(A) Raman spectra of cells shown in Fig. 4M (untreated, LLOMe, and E64+LLOMe). Spectra of nucleus, cytosol, lipids, and B-sheets-regions are
visualized separately. Between 1800 cm-* and 2800 cm-* no peaks could be detected therefore x-axis was cut for visual purposes. (B) Tomographic
slice of lysosomes in E64d (50 yM, 30 min) LLOMe (0.5 mM, 60 min) treated cells. Scale: 100 nm. (C) Quantification of tomograms with amyloid
fibrils (N) inside lysosomes between with (n=88) and without (n=115) E64d pre-treatment before LLOMe. (D) Mean equivalent distance measurements
of lysosomes from three different datasets (untreated (n=46), LLOMe (n=60), E64d+LLOMe (n=39)). (E) Mean perimeter measurements. Individual
data points are indicated, median with 95% confidence interval drawn. Statistical test: one-way ANOVA with multiple comparisons test, p-values are
indicated. (F) Morphometric analysis of E64d+LLOMe tomograms for general organelle curvedness. Comparison between high-damaged LLOMe
lysosomes and E64d+LLOMe lysosomes. (G) Comparison of membrane thickness between untreated, highly-damaged LLOMe, and E64d+LLOMe
lysosomes. (H) Lysosome membrane segmentation rendered with red highlights for areas curved above 0.021 nm-1.
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Movie S1.
In situ cryo-ET tomogram of LLOMe-damaged lysosome shown in Fig. 1F (0.5 mM, 60 min).

Movie S2.
MD simulation rendering of fixed fibril inserting into lysosome-like membrane, shown in Fig. S5E. Simulation time: 1 ps. Fibril is colored in orange,
phosphates in green. The original positions of the membrane phosphates are shown as transparent spheres.

Movie S3.

MD simulation rendering of fibril inserted in membrane during equilibration phase, creating holes in both sides of the lysosome-like membrane, shown
in Fig. 4l. Simulation time: 1 ps. Fibril is colored in orange, phosphates in green, and water molecules are colored in licorice. Na* (yellow) and CI-
(lightblue) ions are displayed as spheres.
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