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            Abstract
Systematic genetic interaction studies have illuminated many cellular processes. Here we quantitatively examine genetic interactions among 26 Saccharomyces cerevisiae genes conferring resistance to the DNA-damaging agent methyl methanesulfonate (MMS), as determined by chemogenomic fitness profiling of pooled deletion strains. We constructed 650 double-deletion strains, corresponding to all pairings of these 26 deletions. The fitness of single- and double-deletion strains were measured in the presence and absence of MMS. Genetic interactions were defined by combining principles from both statistical and classical genetics. The resulting network predicts that the Mph1 helicase has a role in resolving homologous recombinationâ€“derived DNA intermediates that is similar to (but distinct from) that of the Sgs1 helicase. Our results emphasize the utility of small molecules and multifactorial deletion mutants in uncovering functional relationships and pathway order.
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                    Figure 1: Identification of genes that confer resistance to MMS.[image: ]


Figure 2: Fitness measurement of single- and double-deletion strains.[image: ]


Figure 3: Quantitative genetic interactions predict shared function.[image: ]


Figure 4: Identification of significant genetic interactions.[image: ]


Figure 5: Subclassification of alleviating interactions.[image: ]


Figure 6: Predicted role of Mph1 in resolving homologous recombinationâ€“generated DNA intermediates.[image: ]
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