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ABSTRACT

In protein folding, scientists are interested in the prediction of the three-dimensional
structure, based on the amino acid sequence. Initial structures of new proteins are
often built by finding templates from databases of proteins with known structure; this
procedure is called homology modeling in the bioinformatics literature. The goal of
refinement is to generate a structure prediction that improves upon a given homology
model, especially in regions where a good template is not available.

The conformational space of a protein is too large for an exhaustive search to be
computationally feasible. An efficient sampling algorithm is therefore crucial to the
success of any refinement procedure. In this talk, we first focus on segments that are
not well modeled by matching templates; the prediction of these segments is known as
loop modeling. We present a new loop sampling method, based on sequentially guiding
the sampling distributions of each amino acid to obey geometric and energetic
constraints. We then describe extensions to the general refinement problem, where
Monte Carlo optimization of the energy function on the entire protein is desired. Our
method is compared with existing ones on real protein datasets, and encouraging
results are obtained thus far.



