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ABSTRACT

Identifying the specific DNA-binding sites of regulatory proteins is essential to
understanding gene expression in the biological cell. Unlike statistical bioinformatics
tools we choose an atomistic model based on the protein-DNA co-crystal structure and
binding energies obtained from the AMBER force field. Our method uses the
deterministic dead-end elimination and A* algorithms to search a library of discrete
amino-acid sidechain rotamers and DNA base pairs for the optimal binding
conformations. As an example, we search all possible 10-basepair DNA sequences (4 to
the power of 10) of Zif268, a well-studied mouse regulatory protein.
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