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Cytoskeletal elements, like actin and myosin, have been reconstituted inside lipid vesicles towards the vision to reconstruct cells from the bottom up. Here, we realize the bio-inspired de novo assembly of entirely artificial DNA-based cytoskeletons with programmed multifunctionality operating in microfluidic cell-sized compartments [1] and lipid vesicles [2].
The synthetic cytoskeletons consist of DNA tiles self-assembled into ﬁlament networks. These ﬁlaments can be rationally designed and controlled to imitate features of natural cytoskeletons, including dynamic instability, ATP-triggered polymerization, and vesicle transport in cell-sized conﬁnement. Also, they possess engineerable characteristics, including assembly and disassembly powered by DNA hybridization, light or aptamer-target interactions and autonomous transport of gold nanoparticles. Going even further, we induce the bundling of DNA filaments into ring-like cortical structures inside lipid vesicles. All in all, this demonstrates the potential of DNA nanotechnology as a key player in building synthetic cells.
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Fig. 1. Rational design of multifunctional DNA cytoskeletons inside giant unilamellar vesicles
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