Supramolecular DNA-based hydrogels as tunable scaffolds for cell mechanobiology
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Hydrogels have emerged as promising biomaterials due to their ability to replicate the Entanglements
cellular microenvironment. Among these, DNA-based hydrogels have garnered significant e /

attention because of the intrinsic properties of DNA, including biocompatibility, Spreading
programmability, and funable mechanical properties. Here, we propose fo use genomic 2D surface cell culture

DNA fto develop innovative, customizable scaffolds for 2D and 3D cell culture. Using herring \ E—
DNA of 20,000 base pairs, we formed DNA-based hydrogels of varying stiffnesses. We Migration
analyzed their chiroptical properties in solution and gel state. We investigated the stiffness by /j?p g

| — .{::

nanoindentation tfechniqgue and measured their swelling rate.

DNA-based hydrogel Differentiation

3D embedded-cell culture

Strategy: design of genomic DNA hydrogels
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e & s e s ° DNA hydrogels are viscoelastic with a low viscous component.
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Outiooks

* Morphological characterization: use scanning electron microscopy to
visualize the architecture of DNA hydrogels ( eg, porosity size, ...).

« Herring DNA hydrogels present promising physico-chemical

properties and can be used as scaffolds for studying cell - Swelling analysis: swelling ratio of herring DNA hydrogels (5% w/v, 6% w/v
migration. By moduling their stiffness, we will investigate the and 8% w/v).
durotaxis mechanism in epithelial cells in 2D and 3D.
« Cellular culture: analysis of cells in DNA-based hydrogels (MDCK epithelial
cells, MCF 10A epithelial cells).
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