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Angiogenesis

The three-dimensional (3D) cell culture system is being employed more
frequently to investigate cell engineering and tissue repair due to its close mimicry of
in vivo cells. In this study, we developed natural biomaterials, including hyaluronic
acid, alginate, and gelatin, to mimic the creation of a 3D MSCs (Mesenchymal Stem
Cells) extracellular environment and selected hydrogels with high proliferation capacity
for 3D MSC culture. The hydrogels were created for human mesenchymal stem cells
(MSCs) culture, and an investigation was conducted into the effects on cell viability
and proliferation, stemness properties, telomere activity, and angiogenesis activation
compared to the 2D monolayer culture. Hydrogel characterization, cell proliferation,
live/dead staining, gene expression, telomere relative length, and immunofluorescence
staining were examined. The results showed that 3D alginate-hyaluronic acid (AL-HA)
hydrogels increased cell proliferation, and the cells were grown as cellular spheroids
with continuous culture and presented a high survival rate of 77.36% during the culture
period of 14 days. Furthermore, the 3D alginate-hyaluronic acid (AL-HA) hydrogels
increased the expression of stemness-related genes (Oct-4, NANOG, SOX2, and SIRT1),
tissue growth genes (YAP and TAZ), and cell proliferation genes (Ki6 7) and the telomere
activity after culture for 14 days. Moreover, the angiogenesis activation of the 3D MSCs
was enhanced, as indicated by the upregulation of the angiogenesis related gene (VEGF
and VCAM-1) compared to the 2D monolayer culture. Altogether, these data suggested
that the 3D alginate-hyaluronic acid (AL-HA) hydrogels could serve as a promising carrier
for maintenance stem cell properties and might be suitable for various tissue

engineering proposals.
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