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Figure S1. Dose-response curve of cell viability in the MDA-MB-231 cells exposed to preussin for 72 h, assessed by the MTT assay; 
in this study (a) and within the context of trials made in the previous study [43] (b). The results are expressed as the percentage of 
cell viability relative to a negative control (cells exposed to cell culture medium) and are expressed as mean ± SD; n = 5 (a); n = 4 (b).  

 
 
 

Figure S2. Effects of preussin on cell viability in MDA-MB-231 cells cultured as MCAs, assessed by the MTT assay after 24 h. Negative 
control (C) (cells in cell culture medium), solvent control (0 µM of preussin and 0.1% of DMSO), and positive control (cells exposed 
to 5 µM of Dox) groups were included. The results are expressed as the percentage of cell viability, relative to the negative control, 
and are expressed as mean ± SD (n = 5). 



Mar. Drugs 2023, 21, 166 3 of 8 
 

 
 

 
 

Figure S3. Representative effects of preussin at 5, 15, 25 and 35 µM on cell migration assessed by the scratch assay. Cells were seeded 
in a monolayer at a high density, serum-starved for 6 h, scratched, and exposed to the compounds in the culture medium 
supplemented with 1% FBS. The scratches were photographed in an inverted phase-contrast microscope at 0 h, 24 h, 48 h, and 72 h 
of exposure. The cells' front of migration is marked with orange lines. As solvent control, cells were exposed to the culture medium 
with 1% FBS and 0.1% of (v/v) of DMSO. 
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Figure S4. Effects of preussin at 25 and 35 µM on cell viability of MDA-MB-231 cells cultured in 2D (a and b) or 3D (c and d), after 2 
h (a and c) or 24 h (b and d) of exposure. Cell viability was assessed through the trypan blue exclusion assay using an automated 
cell counter CountessTM. Negative control (C) with cells in culture medium, solvent control (0 µM of preussin and 0.1% of DMSO) of 
cells exposed to 0.1% (v/v) of DMSO, and positive control for the enzymatic version of comet assay with cells exposed to 4.5 mM of 
KBrO3, groups were included. The results are expressed as mean ± SD of the percentage of cell viability (n = 5). 



Mar. Drugs 2023, 21, 166 5 of 8 
 

 
 

 
Figure S5. Representative effects of preussin on the morphology of cells cultured in monolayer. The fields were photographed in an 
inverted phase-contrast microscope. Cells were exposed to preussin at 5, 15, 25, 35, or 50 µM, during 24, 48, and 72 h. Cells exposed 
only to the cell culture medium, to 0.1% of DMSO or 1 µM of Dox, were included as negative, solvent, and positive control groups, 
respectively. 
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Figure S6. Representative effects of preussin on MCAs morphology in dark field stereomicroscopy. MCAs were exposed to preussin 
at 5, 15, 25, 35, or 50 µM, for 96 h. Cells exposed only to the cell culture medium, to 0.1% of DMSO or 5 µM of Dox, were included as 
negative, solvent, and positive control groups, respectively. 

 
 
 
 

 
Figure S7. Effects of preussin at 25, 35 and 50 µM on MDA-MB-231 MCAs area after 96 h of exposure, measured trough the AnaSP 
software. Negative control (C) with cells in culture medium, solvent control (0 µM of preussin and 0.1% of DMSO) of cells exposed 
to 0.1% (v/v) of DMSO, and positive control of Dox (5 µM of preussin and 0.1% of DMSO). The results are expressed as mean + SD 
of the area in µm2 (n = 5). 
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Figure S8. Effects of preussin at 5, 15, 25 and 35 µM in MDA-MB-231 cells cultured in monolayer and MCAs, on MVDB (a) and lipid 
droplet content (b), assessed trough semiquantitative analysis of graded levels of these structures. Negative control (C) with cells in 
culture medium and solvent control (0 µM of preussin and 0.1% of DMSO) of cells exposed to 0.1% (v/v) of DMSO. Data is expressed 
in boxplots with the minimum, median, maximum, and interquartile range Q1-Q3 (a total of 130 ultrastructural images were graded). 
Statistically significant differences were found in the grades of MVDB and lipidic droples between the model of culture (2D or 3D) 
and in the grade of MVDB for the exposure group (C, and preussin at 0, 5, 15, 25 and 35 µM). No interactions were found between 
factors. Differences were evaluated by two-way ANOVA, followed by the post-hoc Tukey’s test (in the groups of exposure in the 
MVDB grading, by grouped by the model of culture, in comparison to the C) and are presented with asterisks (* p<0.05; *** p<0.001; 
**** p<0.0001). 
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Figure S9. Representative images of flow cytometry gating strategy used to analyze annexin V/PI staining of MDA-MB-231 cells, 
cultured in 2D and 3D. First, the MDA-MB-231 cells were selected with the exclusion of cell debris, followed by the selection of single 
cells and exclusion of cell aggregates. The gated cells from each exposure group and culture model were then characterized based 
on the PI/Annexin V staining: Q1 + Q2 (annexin+ or -/ PI+) represented dead or dying cells, such as cells in necrosis/late apoptosis; 
Q3 (Annex-in+/ PI-) represented the cells in early apoptosis; Q4 (annexin-/ PI) represented the living cells. A: area; FSC: forward- 
scattered light; H: height; PI: propidium iodide; SCC: side-scattered light. 

 
Table S1. Semiquantitative ultrastructural grading analysis of the cell content in multivesicular dense bodies (MVDB). 

 

Semiquantitative grade Qualitative grading Area % occupied by the MVDB in the cell cytoplasm 
0 Absent/ Low 0% - 5% 
1 Medium 6% - 25 % 
2 High 26% - 50 % 
3 Very high 51% - 75% 
4 Extreme ≥ 76% 

 
Table S2. Semiquantitative ultrastructural grading analysis of the cell content in lipid droplets. 

 

Semiquantitative grade Qualitative grading Number of lipid droplets per field of view with cells 
0 Absent 0 
1 Very low 1 - 2 
2 Low 3 - 4 
3 Medium 5 - 6 
4 High 7 - 8 
5 Very high ≥ 9 

 


