
Microfabricated arrays

Volkmuth & Austin Ô92

2-dimensional obstacle course for DNA

Advantages:

¥ well-defined & regular

¥ can observe DNA dynamics

¥ can choose design
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Volkmuth et al. Ô94

Episodic motion in a regular lattice

¥ typical engagement time ~ L,

     É  but typical collision frequency ~ 1/L

     fails to provide effective separation
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Separation by collisions with posts

Duke et al. Ô97

Rows of posts

¥ collision hinders molecule

¥ delay depends on length L

Require DNA to relax in the time taken to travel own length

¥ works best for small DNA molecules

¥ could sequence 500 nucleotides in 10 mins,
using 20 nm posts, separated by 400 nm
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Collisions between DNA and a point obstacle

Sevick & Williams Ô96

Strong-stretching regime

s

Impact parameter

Collisions between DNA and a point obstacle

Sevick & Williams Ô96

Electrophoretic stretching

Long, Viovy & Ajdari Ô96

Electrophoresis:

¥ hydrodynamic interaction screened

         µ independent of size

DNA tethered in a field:

¥ hydrodynamics not screened É  equivalent to DNA tethered in a flow
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