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What make the approach work well?

Complex interactions (both intra-molecular and inter-molecular) are programmable, 
because of the simple and robust molecular coding language of DNA (basepairing).



Examples of complex DNA nanostructures
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Examples of DNA nanomachines
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DNA nanostructure enabled applications
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Combining “designer DNA nanostructures” with 
“assembly of other molecules/materials” provides 
more enabling platforms



Programmable assembly of nanoparticles and nanorods
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Position-controlled spatial organization of proteins

Zhan, et al., Chemical Reviews 2023



Controlled polymer assembly or growth
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Selective mineralization/metallization
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DNA-directed assembly and fabrication of nanomaterials/biomaterials
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Some challenges to improving this technology
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Some challenges to improving this technology
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(1) High precision, low defect, cost-effective assembly.
(2) Multicomponent assembly.
(3) Integration of DNA-based nanodevices into top-down 

manufactured devices.
(4) Removal, stabilization, and modifications of DNA-

based nanodevices.
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