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The main obstacle, when manipulating stem cells in the laboratory is that the path of their differentiation
is difficult to control. More and more studies are investigating the effects of three-dimensional (3D)
environment on differentiation of stem cells, which is different and unique for every tissue type. Cell
scaffolds can be used as 3D environment, among which hydrogels are notable (collagen, hyaluronic acid,
alginate). In experiments for this thesis we investigated the effects of 3D environment on growth and
differentiation of human stem cells in comparison to classic forms of 3D environment (pellets of cells and
embryoid bodies). Our experiments were done on human embryonic stem cells (hESC) and adipose stem
cells (hASC). We estimated viability of cells using Live/Dead assay, metabolic activity using XTT assay,
number of cells by measuring quantity of DNA, and for determining gene expression and thus
differentiation path real-time PCR was used. hASC grew better in collagen gel than in hyaluronic acid,
gene expression of cells in collagen was similar to control groups. When cultures of hESC were
observed, the cells, grown in hyaluronic acid were significantly more undifferentiated compared to the
cells, grown in collagen, that showed similar differentiation pathway to the cells in embryoid bodies.
Based on our results we can conclude, that different cell environments can significantly affect cell
differentiation. In combination with growth factors, hydrogels offer different possibilities for culture of
stem cells.

