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Summer College in Biophysics Lectures, .M. Crothers

DNA conformational statistics, hydrodynamics, gel electrophoresis and DNA (d) Polymerase-promoter complexes.

bending (3 lectures). — :zzi:iﬁzdiiiig;ti:;ermediates in transcription initiation.

(a) Polymer statistics and distribution functions. - physical binding studies,
— the random flights chain and its analytical solution. - lag kinetics,
- stiff chains: the Kuhn segment and the persistence length. - separation of Initiation intermediates by gel electrophoresis

- influence of DNA-binding drugs.
(b) Monte Carlo methods,

- computer generated chalns. .
- results for DNA.

(c) Ring closure and circular DNA molecules.
- definitions of twist, writhe and linking number.
- ligation of DNA into circles and the relationship to DNA stiffness:
anzlytical and Monte Carlo results.
- distribution functions for twist, writhe and linking number.

(d) Hydrodynamic properties.
~ the Oseen tensor and its calculation
- rotational diffusion constant for DNA molecules.
- dimensions from T,, T, :;DNA, chromatin fibets.

(e) Theories of DNA gel electrophoresis.
- reptation models.
- calculated results.

(f) Systematically bent DNA molecules.
- biological origin.
- detection: gel electrophoresis, hydrodynamics.
- mapping the bending locus by gel electrophoresis.
- computer generated chains.
- methods for quantitative estimations of bending: ring closure, hydrodynamics.
- influence of DNA-binding drugs.
- structural models for bending.

Physical mechanisms of control of prokaryotic gene expressilon, with application te
the lac operon (2 lectures).

(a) Protein-DNA interaction equilibria.
~ methods: filter binding, spectroscopy, gel electrophoresis, foctprinting.
- allosteric effectors.
~ 1onic strength effects.

(b) Protein-DNA search kinetics.
- diffuston-limited reactions.
- sliding-
- direct transfer.

assembly mechanisms.

(c) Protein-induced DNA bending.
- CAP, Eco RI
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