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1 Abstract.

Interactions between proteins can either be measured explicitly by various biological assays,
or inferred based on properties of the proteins. We say that a pair of proteins has a semantic
relationship if there is a collection of sources suggesting an interaction between them. We
investigated the correlation between the sources of evidence of interaction and the similarity
of Gene Ontology (GO) terms. We asked what was the level of GO similarity between terms
assigned to a pair of proteins given that a particular technique suggested an interaction, as
well as what was the likelihood of measuring an interaction given that a pair had a high GO
similarity.

Computing the similarity between GO terms is complicated by the fact that the structure
of the graph is not uniform — the distance of a term to the root of a taxonomy varies widely
across terms and is not immediately indicative of the semantic preciseness of the term.
Similarity of terms is not simply path distance. In a similar study which compared semantic
similarity of GO annotations to sequence similarity, three information theoretic measures
were proposed for measuring similarity of GO terms [6, 7]. All three measures, denoted
Resnik, Lin, and Jiang, rely on the notion that less frequently used terms are more
informative.

To compare the correlation between evidence of protein interaction and semantic simi-
larity of GO terms, we first tabulated the number of sources that indicated an interaction,
implicitly or explicitly, between every pair of proteins in the Yeast genome. As sources
of interaction information, we used physical and genetic interaction databases such as DIP,
BIND, and MIPS [11, 1, 9], as well as sources describing phylogenetic profiles [10], gene-fusion
events [2], location analysis [5], growth phenotypes [3], cellular location [4], transcription fac-
tor sites [8], essentiality and various other MIPS catalogs [9]. We then calculated all GO
pairwise similarity scores, using each of the three metrics.

To answer the first question, we examined the distribution of GO similarity scores given
each type of interaction evidence, for example for yeast two-hybrid or phylogenetic profiles.
We found that the Jiang metric was most discriminative, having high GO similarity for
most types of interaction evidence and across all three GO taxonomies. Generally, the more
implicit interaction information sources (such as location analysis, co-motif identification
and gene fusion) were less correlated with high GO similarity than explicit sources such as
yeast two-hybrid.

For the second question, we divided the range of values for each similarity metric into
a number of bins and tabulated the number of pairs in a particular range which also had a
particular number of pieces of interaction evidence. We found that the Jiang metric corre-
lated most strongly with the presence of interaction evidence, across all three taxonomies.
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The Resnik measure exhibited particularly poor performance in both tests, in contrast to
the results of the earlier study comparing sequence similarity and GO similarity where the
Resnik measure was the most discriminatory [6, 7).
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