
Separating double-stranded DNA

Double-stranded DNA is stiff:   Kuhn length b = 100 nm

              use agarose gel with open pores:   a = 100 - 300 nm

Can separate up to ~20 kb with E < 5 V/cm

Pulsed field gel electrophoresis (PFGE)

Schwartz & Cantor Ô84

Apply field alternately along two different directions

¥ good resolution if angle Θ  is obtuse

¥ size limit increases with pulse time T

E1
E2

Θ

Pulsed field gel electrophoresis (PFGE)

Schwartz & Cantor Ô84

Apply field alternately along two different directions

¥ good resolution if angle Θ  is obtuse

¥ size limit increases with pulse time T

Permits separation of restriction fragments

and whole chromosomes of simple organisms

E1
E2

Θ

Southern et al. Ô87; Slater & Noolandi Ô89

acute

obtuse

¥ separation due to

transient dynamics

Pulsed field gel
electrophoresis

Field-inversion gel electrophoresis (FIGE)

Carle, Frank & Olson Ô86

Apply field in forwards and reverse directions for different periods

Band inversion:

large molecules travel faster

than smaller ones

T1

T2

Transients in orientation

Holzwarth et al. Ô87

Birefringence
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