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Abstract (300 word limit)
Currently the design of extracellular matrices is directed towards mimicking the cellular microenvironment; however, these matrices also allow the study of cell behavior in response to various triggering properties. Several mechanical features such as stiffness have shown to affect cell differentiation, adhesion, and viability. These properties have been evaluated in multiple studies using two-dimensional (2D) substrates; nonetheless, it has been shown that three-dimensional (3D) microenvironments are most suitable to study native cellular behavior. This 3D microenvironment has been frequently design using alginate hydrogels; therefore, the aim of this study was to determine if the alginate hydrogels stiffness may affect cytoplasmic structure of encapsulated cells. Methods and materials: Hydrogels of 2% and 4% (w/v) of alginate were made by the diffusion method. Subsequently, hydrogels stiffness was determined using atomic force microscopy (AFM).  Finally, the cells were encapsulated in the hydrogels and the actin fillament conformation was analyzed using Confocal microscopy. Results and Discussion: Ther were significant differences (p-value <0.0001) between stiffness of the 2% (30.5 kPa) and the 4% (300.3 kPa) hydrogels. Additionally, it was observed that encapsulated cells in the 4% hydrogel may have a greater amount of actin filament than the 2% hydrogel. Accordingly, it is possible to suggest that, just as observed in 2D systems, a more rigid 3D microenvironment can lead to the increase of actin filaments. Furthermore, by observing the cell geometry, it can be assumed that the conformational changes of the cells are not only trigger by focal adhesions with the extracellular matrix but by sensing of the environmental mechanical properties. 
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Figure 1. Vero cells cultured in two different concentrations (1% and 2% w/v) alginate hydrogels. Cells were stained with DAPI (nuclei: blue) and Phalloidin (F-Actin: green) [Scale bar: 25 µm]
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