
Enhancing Therapeutic Approaches in Glioblastoma with 
Prooxidant Treatments and Synergistic Combinations: The in 
vitro experience of Doxorubicin and Photodynamic therapy 
Bruno A. Cesca 1, Matías D. Caverzan 2,3, María J. Lamberti 1,4 and Luis E. Ibarra 1,4,* 

 

This section includes: 

SUPPORTING FIGURES 

Figure S1. PDT protocol standardization. 

Figure S2. Visualization of the colocalization of PpIX, nuclei, and cell membranes 

Figure S3. ROS production in GBM cells after treatment with doxorubicin (DOX) and 
photodynamic therapy (PDT), determined using flow cytometry. 

Figure S4. ROS generation was assessed using fluorescence microscopy after treating 
B92 glial cells with doxorubicin (DOX) and photodynamic therapy (PDT). 

Figure S5. Dose−response matrix (inhibition) from DOX and PDT treatment in 
combination.  

Figure S6. Alterations in morphology of LN229 cells following DOX and PDT 
combination treatments using varying doses of DOX and Me-ALA and a light dose of 1 
J/cm2. 

Figure S7. Alterations in morphology of U87MG cells following DOX and PDT 
combination treatments using varying doses of DOX and Me-ALA and a light dose of 1 
J/cm2. 

 

 

 

 

 

 

 

 

 

 

 



 

 

  

 

 

 

 

 

 

 

 

 

Figure S1. PDT protocol standardization. Assessment the cytotoxicity of light dosage alone in 
LN229 (A), U87MG (B), and T98G (C) cell lines. D) Assessment the cytotoxicity of Me-ALA 
concentration in dark condition in three GBM cell lines. 

 

 



Figure S2. Fluorescence microscopy images of GBM and glial cells. Nuclei are stained with 
Hoechst 33342 (blue), cell membranes are stained with WGA (green), and PpIX fluorescence is 
shown in red. Colocalization analysis reveals the distribution and overlap of these markers within 
the cells. Scale bar: 50 µm. 

 



 

Figure S3. ROS production following doxorubicin (DOX) and photodynamic therapy (PDT) 
treatments. The upper panel displays histograms derived from flow cytometry analysis of DCF 
fluorescence intensity following treatment with various doses of DOX. The lower panel shows 
histograms acquired after photodynamic therapy (PDT) using different concentrations of Me-
ALA and irradiation with a light dose of 1 J/cm2. 

 

 

Figure S4. ROS production in B92 cells following doxorubicin (DOX) and photodynamic 
therapy (PDT) treatments and the combination. DCF fluorescence was capture immediately after 
treatments. Scale bar = 100 µm. 

 



 



Figure S5. Dose−response matrix (inhibition) from DOX and PDT treatment in combination. The 
synergy scores for drug combinations obtained for U87MG (A), T98G (B), and LN229 (C) were 
calculated and visualized using the synergy finder software.  

Figure S6. Alterations in morphology of LN229 cells following DOX and PDT combination 
treatments using varying doses of DOX and Me-ALA and a light dose of 1 J/cm2. The cell lines 
were seen using bright-field imaging on an inverted optical microscope after being treated with 
DOX at concentrations of 0.05, 0.5 and 5 μM for 24 hours, followed by exposure to Me-ALA at 
concentrations of 0.01, 0.1, and 0.5 mM for a duration of 4 hours. Subsequently, the cells were 
subjected to irradiation using a red LED panel with a wavelength of 635 nm and an energy density 
of 1 J/cm2. Magnification of 200x. 

 



 

Figure S7. Alterations in morphology of U87MG cells following DOX and PDT combination 
treatments using varying doses of DOX and Me-ALA and a light dose of 1 J/cm2. The cell lines 
were seen using bright-field imaging on an inverted optical microscope after being treated with 
DOX at concentrations of 0.01, 0.1 and 1 μM for 24 hours, followed by exposure to Me-ALA at 
concentrations of 0.01, 0.1, and 0.5 mM for a duration of 4 hours. Subsequently, the cells were 
subjected to irradiation using a red LED panel with a wavelength of 635 nm and an energy density 
of 1 J/cm2. Magnification of 200x 


