
DNA in a material world

Advantage of using DNA

Appealing features for use in
nanotechnology
Minuscule size
Diameter ~ 2 nm

Short structural repeat
Helical pitch ~ 3.4–3.6 nm

Stiffness

Persistence length Measure of stiffness

~50 nm ds DNA

Branched DNA

Need ??

Producing interesting materials
Synthesis required in multiple dimensions

Holliday junction

4 bound DNA strands

4 double-helical arms

Natural

Synthetic

Scaling Up
Structural self assembly

Branched DNA molecules

Modes of Interaction

Programmed sticky ends

Tecto-RNA molecules

Paranemic crossover (PX) DNA

Future

DNA scaffolding
To organize other molecules

Integrate biological
macromolecules

Make practical systems

Nanoscale components

Electronic components

Nanorobotics

Nanomachines
Tweezer Design

B to Z DNA Conversion
PX to JX junction conversion

2D DNA Arrays

DNA self assembly
Branched Junctions ??

Why ??
Need

DNA double-crossover (DX) molecule
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