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• DNA Introduction
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• Summary
• quantitative single-molecule counting?
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Self-Assembly

3
Fluid-Assembly Chair, Self-Assembly Lab, MIT

Secondary Structures

Brownian motion

https://docs.google.com/file/d/1Qecxwxtq40_fYSmyIDlMQ6d6QdYIAHUz/preview
http://www.youtube.com/watch?v=6VdMp46ZIL8


DNA Introduction
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Scaffold Strand - M13mp18 Virus

5
Rothemund, P. Folding DNA to create nanoscale shapes and patterns. Nature 440, 297–302 (2006).

7,249-nucleotides (nt)

*RNA



Folding - Cheating ?????!?!!
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Dey, S., Fan, C., Gothelf, K.V. et al. DNA origami. Nat Rev Methods Primers 1, 13 (2021).

20-nt



Folding - Cheating ?????!?!! mmm…
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Rothemund, P. Folding DNA to create nanoscale shapes and patterns. Nature 440, 297–302 (2006).



Folding - Cheating ?????!?!! not so far…
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Rothemund, P. Folding DNA to create nanoscale shapes and patterns. Nature 440, 297–302 (2006).



Folding - Cheating ?????!?!! ok… 
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Rothemund, P. Folding DNA to create nanoscale shapes and patterns. Nature 440, 297–302 (2006).



Folding - Cheating ?????!?!! worth it
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Rothemund, P. Folding DNA to create nanoscale shapes and patterns. Nature 440, 297–302 (2006).
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Patterning

11
Rothemund, P. Folding DNA to create nanoscale shapes and patterns. Nature 440, 297–302 (2006).
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Patterning
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Rothemund, P. Folding DNA to create nanoscale shapes and patterns. Nature 440, 297–302 (2006).
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Assembly of Assemblies - Tiles

13
Tikhomirov, G., Petersen, P. & Qian, L. Fractal assembly of micrometre-scale DNA origami arrays with arbitrary patterns. Nature 552, 67–71 (2017).



Assembly of Assemblies - Tiles

14
Tikhomirov, G., Petersen, P. & Qian, L. Fractal assembly of micrometre-scale DNA origami arrays with arbitrary patterns. Nature 552, 67–71 (2017).



3D Origami

15
Fan Hong, Fei Zhang, Yan Liu, and Hao Yan, Chemical Reviews 2017 117 (20), 12584-12640



Fluorophore Orientation

16
Aleksandra K. Adamczyk, et al.. ACS Nano 2022 16 (10), 16924-16931



Origami Alternatives

17
Y. Ke, L. L. Ong, W. M. Shih, P. Yin, Three-dimensional structures self-assembled from DNA bricks. Science 338, 1177–1183 (2012)

32-nt



Summary
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• Selective base pairing hybridizes ssDNA into a double stranded helix (A-T, C-G)
• Exciting nanometer building material 

ACS Nano 2008, 2, 6, 1213–1218
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Quantitative Single-Molecule Counting
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M. Horáček, D. J. Engels, and P. Zijlstra. Nanoscale, 2020,12, 4128-4136



Quantitative Single-Molecule Counting
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100 docks and 100 imagers



Height Density Profile - Bases 
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Bond Lifetime 
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at least 4 bases paired during the event



Bond Definition Comparison - Time Evolution
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step size = 1.515*10^-15 s



Overview

• staples long
• staples excess
• self assembly
• annealing temperature time
• $1000 per nmol 2006
• dna software 
• moma
• 3d box opens to queu
• Three-Dimensional Structures Self-Assembled from DNA Bricks alternative
• 3d as single layers and multilayers
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