Enhanced mechano-sensing of stem cells in dynamic hydrogels
promotes the osteogenic differentiation
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Abstract

The biomaterials-assisted delivery of stem cells gives
great advantages to the regeneration of dental tissues. Al-

though the traditional system of static networks has been ;ﬂ“"‘;‘:&aﬁ
widely used, another alternative has emerged: structurally ‘ 3,-,""5‘

dynamic 3D hydrogels. This type of hydrogel responds to
artificial activators and biological signals with spatial preci-
sion allowing them to better mimic the physicochemical
properties of the cellular microenvironment. Herein, the
synthesis of gelatin and acryloyl cyclodextrin hybrid hy-
drogels based on "host — guest” Interactions was
achieved and the obtained hydrogels were used for the
culture of human gingival fibroblasts (hGnF) in growth
medium (GM) and osteogenic medium (OM) to study the
osteogenic differentiation by examination of gene expres-
sion levels via PCR and |IF of ALP, OCN, Col1, RunX2,
and MAPK. Our results demonstrated that the cells cul-
tured inside the dynamic hydrogels showed a significant
differentiation inside the osteogenic medium.

First, 8 mg of gelatin and 10 mg of Ac-CD (acryloyl cyclo-
dextrin) were dissolved in 50ul of PBS. Then, the hGnF
cells were centrifuged to get the cell pellet in a 1.7 ml
tube. Next, the precursor solution was mixed with the
centrifuged cells, and the cells were suspended well by
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Fig. 2A hGnF fibroblasts morphology on GM and OM.
Fig. 2B Immunofluorescence staining results for ALP and OCN
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Fig. 4 The signal pathways involved in the enhanced cell
adhesion and osteogenic differentiation.

Conclusions

It has been reported that the dynamic hydrogels would
give a better supportive microenvironment for the osteo-
genic differentiation of stem cells. We cultured the stem
cells in the dynamic hydrogels with OM or GM to investi-
gate this effect. Interestingly, we found that our hydrogels

e . . in GM and OM. can significantly promote cell adhesion and osteogenic
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Fig. 1 Schematic illustration of dynamic preparation pro-
Cess.

Fig. 3A Genes expression levels normalized to the expression of

GAPDH.

Fig 3B Cell area and fluorescent intensity dependent on medium.
Fig 3C Heatmap of genes expression levels medium dependent.

and use of cell-laden gelatin methacryloyl-based hydrogels as modular
tissue culture platforms. Nature protocols, 11(4), 727-746.

6. Caliari, S. R., & Burdick, J. A. (2016). A practical guide to hydrogels for
cell culture. Nature methods, 13(5), 405-414.




