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Digital fabrication with DNA
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Same color denotes complementary segments

N.C. Seeman, J. Theor. Biol., 1982
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Rapid prototyping
with

DNA bricks




Y. Ke, L. Ong, W. Shih, P. Yin, Science, 338:1177-1183,2012 Yin lab @ Harvard




Building 3D structures with DNA bricks
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Scaling up




Hierarchical assembly

Zhao Zhao ,Yan Liu *,and Hao Yan * Nano Lett., 201 |

Yan lab @ ASU




NanoAssembler: iterative, solid phase synthesis of geometry
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Slide credit: Charles Fracchia Gershenfeld lab @ MIT




Scaffolds for
functional materials




Fluorophores

Fluorescent barcodes for multiplexed imaging

Fluorophores

3‘ [ 450 nm | 270 nm —————

m 1 Fluorescence microscopy
216 distinct barcodes
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Lin, Jungmann, Leifer, Li, Levner, Church, Shih* &Yin*, Nature Chemistry 4:832 (2012)

Church, Shih,Yin labs @ Harvard




Proteins

DNA “nanorobot” for targeted delivery

Open Closed

Proteins

Aptamer
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SM Douglas, | Bachelet, GM Church (2012) Science. 335:83 |

Church lab @ Harvard




Gold particles

Chiral gold arrays for “Carving light”
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Staple

Anton Kuzyk et al, Nature 483,311,2012

Liedl lab @ LMU
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3D nano-printing with DNA bricks
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Scaling up

Self-assembly
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Digital fabrication of functional nano-structures with DNA




ATGGTGAGCAAGGG
CGCCGAGCTGTITCA
CCGGCATCGTGCCC
ATCCTGATCGAGCT
GAATGGCGATGTGA
ATGGCCACAAGTTC
AGCGTGAGCGGCGA
GGGCGAGGGCGATG
CCACCTACGGCAAG
CTGACCCTGAAGTT
CATCTGCACCACCG
GCAAGCTGCCTGTG
CCCTGGCCCACCCT
GGTGACCACCCTGA
GCTACGGCGTGCAG
TGCTTCTCACGCTA
CCCCGATCACATGA
AGCAGCACGACTTC
TTCAAGAGCGCCAT
GCCTGAGGGCTACA
TCCAGGAGCGCACC
ATCTTCTTCGAGGA
TGACGGCAACTACA
AGTCGCGCGCCGAG
GTGAAGTTCGAGGG
CGATACCCTGGTGA
ATCGCATCGAGCTG
ACCGGCACCGATTT
CAAGGAGGATGGCA
ACATCCTGGGCAAT
AAGATGGAGTACAA
CTACAACGCCCACA
ATGTGTACATCATG
ACCGACAAGGCCAA
GAATGGCATCAAGG
TGAACTTCAAGATC
CGCCACAACATCGA
GGATGGCAGCGTGC
AGCTGGCCGACCAC
TACCAGCAGAATAC
CCCCATCGGCGATG
GCCCTGTGCTGCTG
CCCGATAACCACTA
CCTGTCCACCCAGA
GCGCCCTGTCCAAG
GACCCCAACGAGAA
GCGCGATCACATGA
TCTACTTCGGCTTC
GTGACCGCCGCCGC
CATCACCCACGGCA
TGGATGAGCTGTAC

Digital fabrication by nature: Genome for a whale

“Grow” a computer using DNA?
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