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As structural genomics projects mature, there is an increasing focus on proteins with novel

folds. Unfortunately, the new structures that result often have no known function, and so there is an
urgent need for methods to annotate function. Different methods can provide function in many
ways, but we are specifically interested in identifying the low-level molecular function of protein
structures, such as binding sites and active sites. We have previously reported a method,
FEATURE (http://feature.stanford.edu/), based on supervised machine learning, that builds
statistical models of sites based on a few examples, and then scans new proteins looking for a
match. We have found that sometimes FEATURE misses functions because the crystal form of a
protein is not in a conformation to allow us to recognize the site of interest. Working with the
SIMBIOS National Center for Physics-Based Simulation (http://simbios.stanford.edu/), we are
exploring the use of molecular simulation to generate structural diversity. We have found that
molecular dynamics simulations of 1 nanosecond to 10 nanoseconds generate sufficient diversity
such that we see conformations that are compatible with functions that are not recognizable in the
static crystal structure. In this talk, I will discuss structure-based protein function annotation using
machine learning, physics-based simulation of structure, and how they can be profitably combined
to improve our understanding of molecular structure and function.
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