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Abstract

Making predictions about the molecular function unknown genes might be involved in is an
important but difficult problem. Early methods based on expression data from microarray
experiments used various clustering methods to annotate genes with respect to their co-
appearance in clusters. Despite the simplicity of the hypothesized principle these methods
were quite successful. We introduce a new method to annotate genes with unknown function
based on a systems approach. It has been argued that using shortest paths that occur in
gene or complex networks are helpful to study functional or communication relations among
network nodes [1, 4, 5, 6]. Given a gene network representing causal gene-gene interactions
we hypothesis that the ranking of similarity values between genes pairs is correlated to the
frequency of co-occurrences of gene pairs found in shortest paths within the gene network.
For a recently inferred transcriptional regulatory network of Saccharomyces cerevisiae [2]
we demonstrate, first, that our underlying hypothesis is correct in a statistical sense by
measuring the pairwise similarity values between genes in terms of the semantic similarity
regarding the gene ontology entries of annotated genes [3] and, second, make predictions for
the function of unannotated genes.
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