
Commensurate Distances and Motifs from Genetic
Congruence and Protein Interaction Networks in

Yeast

Ping Ye1,2 and Joel S. Bader1,2

Keywords: genetic congruence network, protein interaction network, shortest path, motif, yeast.

1 Introduction.

Genetic interaction has contributed to the understanding of gene functions, as well as the networks
and pathways in which gene products participate. Protein interactions can indicate correct network
topology by linking proteins within the same pathway. The recent availability of high-throughput
genetic interaction screens [4-5] and protein interaction screens [1-3,6] in the model organism
Saccharomyces cerevisiae (budding yeast) provides a unique opportunity to investigate the genetic
interaction network and protein interaction network both individually and jointly. Protein
interaction data from high-throughput approaches are known to include false positive as well as
physiologically relevant observations. Genetic interactions often reflect functional relationships that
reach far beyond local protein interactions. However, information derived from these two types of
networks can provide complementary data views important for developing our understanding of
how genes function in specific biological pathways.

2 Results.

Graph theoretic approaches have been applied to study global properties of protein interaction
networks and genetic interaction networks in yeast. However, no direct comparison of genetic and
protein maps has been performed. Here, we present a global and local network investigation of the
connections among genetic interaction, genetic congruence, and protein interaction networks for
yeast. We define congruent genes as a pair of genes with similar sets of genetic interaction partners.
Genetic congruence network can be constructed through linking congruent genes. We discovered
that high genetic congruence values not only indicate direct protein interaction linkage but also
exhibit commensurate distance with the protein interaction network. However, consistent distances
are not observed between genetic and protein interaction networks. We also demonstrated that
congruence and protein networks are enriched with motifs that indicate network transitivity, while
the genetic network possesses intransitive types of motifs. Our study suggests that genetic
congruence network inferred from direct genetic interactions is superior to genetic interaction in
prediction of protein complex membership, and is likely to be a better predictor of physical
interactions.

3 Figures
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Figure1: Genetic congruence but not genetic interaction is commensurate with physical interaction.

Figure 2: Motif characterization for genetic, congruence and protein networks.
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