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Abstract

High-throughput experiments, such as genome-wide monitoring of mRNA expressions and protein-protein interactions, are expected to be fertile ground for deriving protein functions. These data usually contains a high rate of false positives. This talk discusses how to extract reliable biological associations from genome-wide data. Using two examples, we emphasize the importance of p-values, which are often derivable using simple mathematics. The first example is based on our recently published work (PNAS 100, 12579) on the reliable prediction of protein functions from certain non-random features in large-scale 2-hybrid data. Our method assumes that if two proteins share significantly larger number of common interaction partners than random, they have close functional associations. Based on an analysis on yeast protein-protein interaction data, we have derived more than 2800 functional associations. We derived tentative functions for 81 non-annotated proteins. Since the completion of the work, 23 of them have been annotated in Saccharomyces Genome Database, and all but one of our predictions proved to be correct. In the second example, we will discuss our improvement to the REDUCER algorithm of Bussemaker et al. (Nat. Genet. 27 167) that extracts protein-binding motifs from microarray experiments. In this method, statistical significance is derived from linear regression of the expression values to the copy number of motifs in gene's promoters.
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