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Figure S1. Cytotoxicity assay of 2D cultured HEK293 cells and IMR-32 cells after treatment with panobinostat. HEK293 

cells and IMR-32 cells were cultured in monolayer and dosed with panobinostat at different concentrations (0-50 nM) 

for 24, 48 and 72 h. Living cells were stained in green while dead cells were stained in red, following image capture 

with a fluorescence microscopy. Scale bar, 250 μm. 
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Figure S2. Induction of apoptosis in HEK293 and IMR-32 cells in response to panobinostat treatment visualized by 

immunofluorescence staining of cleaved caspase-3. Apoptotic cells were detected using cleaved caspase-3 antibody 

(green) 24 h post panobinostat treatment. F-actin and nuclei of all cells were stained with Alexa Fluor™ 594 phalloidin 

(red) and DAPI (blue), respectively. All images were taken at the same magnification; scale bar, 100 μm. 
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Figure S3. Cell viability of IMR-32 core and an environment of HEK293 cells in the bioprinted cancer models after 

treatment with panobinostat. (a) Cytotoxicity assays of cancer models were carried out after treatment with 

panobinostat for 72 h. Living cells appear in green, while dead cells are characterized by red fluorescence. The white 

dotted lines indicate the boundary of the cancer part (upper) and the non-cancerous environment (lower). Scale bar, 

500 μm. (b) Quantitative analysis of dead cells in HEK293 and IMR-32 parts of the cancer models by mean fluorescence 

intensity based on the red channel results. 
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Figure S4. Apoptosis in cancer models after treatment with panobinostat or blasticidin. Cleaved caspase-3 was detected 

by immunofluorescence as a measure for the induction of apoptosis 24 h post treatment with panobinostat (a, c) or 

blasticidin (b, d). (a-b) Immunofluorescence images of cancer models after immunofluorescence staining. IMR-32 cells 

were labeled with a GD2 antibody. Cleaved caspase-3 was stained in green and nuclei were labelled with DAPI in blue. 

(c, d) Quantitative analysis of cleaved caspase-3 in non-cancerous environment and the cancer part of the models by 

mean fluorescence intensity. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001. Scale bar, 500 μm.  



6 
 

 

Figure S5. Cytotoxicity assays of human kidney fibroblast in 2D and 3D culture after treatment with panobinostat. 

Primary human kidney fibroblasts were either cultured in 2D (a) or bioprinted into 3D constructs (b). Following 

treatment with panobinostat for 24 h, 48 h and 72 h, cells were stained for the cytotoxicity assay. Living cells appear in 

green, and dead cells are in red. Scale bar, 250 μm. 

 


