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ABSTRACT:
The effect of HU on DNA looping

An overview of modeling non-specific and cooperative protein-DNA interactions within the theory of DNA elasticity is presented.  Precise structural details of protein-DNA binding site geometries are obtained from high-resolution X-ray and NMR structures available in the Protein Databank (PDB) and incorporated into our models, in order to understand the effects of protein binding on DNA conformation.  Monte Carlo simulation techniques that enable fast conformational searches within a precise statistical mechanical treatment are applied to ideal elastic DNA chains in the presence of non-specific binding of HU, an important architectural protein associated with bacterial chromosomes, at HU binding ratios approximating those in the cell.
  
Studies of DNA cyclization and DNA looping mediated by the lac repressor-operator assembly using these techniques are discussed in detail.  The effect of multiple lac repressor tetramer conformations (e.g., open and closed states) and the binding of HU within the DNA loop is examined, in order to interpret experimental results for repression levels that are obtained in vivo and in complex multi-component solutions.  Finally, the results of this theory will be interpreted in the context of common DNA structural motifs among architectural proteins and the experimental observations that similar proteins can substitute for HU in facilitating DNA cyclization and lac repressor-mediated DNA looping.

