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 Particle size (nm) Zeta potential (mV) PDI 

P80 310.8 ± 40.3 24.4 ± 3.0 0.29 ± 0.05 

P80PX 223.2 ± 8.9 25.6 ± 2.2 0.28 ± 0.03 

Table S1. Physical characterization of P80 and P80PX niosomes formulations. Mean values ± standard deviation (n=3). 

 
Positivity surface markers 

(%) 
FICT-CD45 0.90 ± 1.16 

PE-CD34 0.86 ± 0.66 
FICT-CD90 93.52 ± 6.48 

PE-CD73 97.04 ± 0.49 
FICT- CD105 69.80 ± 6.55 

 

Table S2. Flow cytometry analysis of CD45, CD34. CD90, CD73, and CD105 markers. Mean values ± standard deviation (n=2), 105 events were acquired for each 

sample. 
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Figure S1. Representative TEM images of A. P80 and B. P80PX niosomes formulations. Scale bar 0.5 µm. 

 

 

Figure S2. Representative images for the analysis of hMSCs surface markers. Flow cytometry analysis of CD45, CD34. CD90, CD73, and CD105 compared with 

their corresponding isotype FITC or PE as negative control (M1). 
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Figure S3. Fluorescence microscopy representative images (magnification 4x; scale bar 50 µm) showing GFP expression (green) after transfection of hMSCs with 

P80 and P80PX nioplexes formed at DOTMA/DNA of 5/1, 10/1, 15/1 and 20/1. Cells cultured in Opti-MEM and cells transfected with Lipofectamine (LPF) were 

used as negative and positive control, respectively. Cell nuclei were counterstained with Hoechst 33342 (blue).  
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Figure S4. A. Cell viability (left) and β-galactosidase activity (right) of MSCs pre-treated or not (C: 

control) with endocytosis inhibitors: CP; chlorpromazine; GEN; genistein; AM; amiloride and 

MeCD; methyl-β-cyclodextrin) and subsequent transfection with P80PX nioplexes (10/1). B. Confo-

cal microscopy representative images (magnification 10x scale bar 100 µm) showing the intracellular 

distribution of P80PX nioplexes (10/1) in MSCs. Blue coloring shows cell nuclei stained with Hoechst 

33342, red color shows Cy3-labeled-placZ nioplexes and green coloring shows cells stained with 

AlexaFluor488-Transferrin or AlexaFluor488-Cholera toxin. 
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Figure S5. Representative images (magnification 20X; scale bar 50 µm) used in the histomorpho-

metrical analysis of hMSCs aggregates cultured in chondrogenic medium (control; negative con-

trol), and transfected with psox9 via P80PX (P80PX/psox9) or LPF (LPF/psox9). Samples were kept 

in culture for 21 days and processed for immunodetection of SOX9, type-I, type-II and type-X colla-

gen and toluidine blue. 


