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biologically derived and bioinspired materials

Pure dsDNA materials

Problem: Current DNA materials do not leverage the polymeric nature of dsDNA due
to either short sequences below the persistence length of DNA or chemical
cross-linking methods which denature DNA.

Bioreactor production of pDNA

Problem: DNA nanotechnology is often limited to < 1 mg scale due to cost and en-
vironmental constraints during synthesis and purification. This prevents many DNA
technologies from transitioning between the micro and macro scale.

Solution: Using bioreactor based fermentation we can produce up to 1 g/ L of
oDNA shifting DNAS role from expensive biologic to commodity polymer.

Solution: Develop new covalent and non-covalent cross-linking strategies which can
leverage the interesting polymeric properties of dsDNA
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arate RNA from DNA using a sodium chloride gradient as the eluent.
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works in serum, selective for DNA, rapid cross-linking
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Inexpensive scalable purifications enable application
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Cyclic DNA bottle brushes
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topologically controllable, unimolecular, biodegradable backbones
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B-Thiolactone for traceless ligation

Native chemical ligation (NCL) produces a native peptide bond from a thioester and
a N-terminal cysteine. This method would be ideal for forming gels, but the kinetics
are often too slow and a reducing thiol is produced as a toxic byproduct
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B-thiolactone increases reaction rate
through strain and does not produce
a SR byproduct.

+ NCL gelation produces native link
- Too slow for many applications

- Produces reducing SR byproduct

- Requires activator

No activation (s required and complete gelation is observed in less
than 5 minutes. Only native cysteines are produced and the reaction
will proceed in buffered solution in the presence of other proteins.

rapid, efficient, bioorthogonal cross-linking for cell scaffolds
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Cells in DNA Gels
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orthogonal manipulation and release of cells
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