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Protocols for fixation and DAPI staining 

 

Fixation protocol was performed to observe the cell morphology on the corneal patches. Firstly, the 

growth medium was removed from the plate, and all patches were fixed with 4% glutaraldehyde. And 

then patches were dehydrated with diluted ethanol. After that, they were dried at room temperature. 

Before the SEM analysis, dried patches were coated with Au for 60 s at 10 kV.  

To investigate the attachment of MSCs on the corneal patches, DAPI staining was carried out. Firstly, 

the growth medium was taken away from the plates, and they were rinsed with PBS. Then, patches 

were fixed with 4% formaldehyde for half an hour at room temperature. After that, they were rinsed 

with PBS. After that 1 µg/mL DAPI (Invitrogen) was put on each patch to stain the nucleus of the cells 

within a time interval 20 min at room temperature. Finally, DAPI solutions were taken, and patches 

were observed the images under an inverted fluorescence microscope (Leica).  

 
Biocompatibility properties of the corneal nanofiber patches 

To observe the nanofiber-cell interactions of 13% PVA, 13% PVA/0.5% GEL, and Ps added patches, SEM 

micrographs of MSCs on patches were taken after 7 days of cell culture. Figure S1 (b, d, f, and h) 

demonstrated the cell growth is higher on 13% PVA/0.5% GEL/(3 and 5)% Ps patches than on 13% PVA 



and 13% PVA/0.5% GEL patches. Morphology of cells on patches revealed that the MSCs were well 

spread and attached on the surface of the propolis added nanofiber patches than pristine PVA and 

PVA/GEL nanofibers. The reason for better attachment of MSCs on the propolis-based patches may be 

due to better hydrophilicity of the propolis added patches[47].  

Fluorescence images in Figure S1 (a, c, e, and g) were detected to observe the attachment of MSCs over 

the nanofiber patches after 1 day of incubation. Cell attachment and spreading over the patches or 

scaffolds could be considered as an important stage for cell growth which is an essential property for 

the regeneration of the damaged tissues[51]. As seen in the images (Figure S1 (a, c, e, and g)), the cells 

showed nearly the same spindle-like morphology for 13% PVA, 13% PVA/0.5% GEL, and 13% 

PVA/0.5% GEL/3% Ps patches and the number of cells on these patches were higher than 13% PVA/0.5% 

GEL/5% Ps patch. This situation is similar to MTT results. As a result of MTT, the viability values for 

13% PVA/0.5% GEL/5% Ps patch were lower than the patches containing 3%Ps and other patches 

without propolis for all incubation times. However, in Bilginer et al. [52] work, they fabricated scaffolds 

with 5, 10, 15, and 20 % propolis amounts with electrospinning technique. They found that cells spread 

and attach on scaffolds by the increasing of propolis content. Based on the SEM images in Figure 2 (g, 

h), it can be said that the morphology of the 13% PVA/0.5% GEL/5% Ps seemed to more affected by the 

crosslinking process and had a thicker diameter than other patches. Therefore, this situation may be 

having a negative effect on the viability of the cells. Since the morphology of eukaryotic cells is closely 

related to their function, observations of cell cultures confirm the cytotoxic and anti-proliferative effect 

the high amount of propolis on stem cells. Reported studies of the effect on cell viability included high 

or mild cytotoxicity, and even pro-proliferative activity of this product, depending on the 

concentration, exposure time and in vitro/in vivo conditions [1]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
Figure S1. Fluorescence images of the DAPI stained 13% PVA (a), 13% PVA/0.5% GEL (c), 13% 

PVA/0.5% GEL/3% Ps (e), 13% PVA/0.5% GEL/5% Ps (g) nanofiber patches, Cell morphology on the 

13% PVA (b), 13% PVA/0.5% GEL (d), 13% PVA/0.5% GEL/3% Ps (f), 13% PVA/0.5% GEL/5% Ps (i). 
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