SGA Analysis

For SGA analysis, the natR-marked query strains (both ts alleles and deletion mutants) were constructed according to Tong et al (2001, 2004).  The natR-marked query strain was crossed to the TetO7-promoter array following Mnaimneh et al. (2004).  The query strain Y5065 was grown overnight in 5ml rich (YEPD) medium, transferred to an omnitray and pinned robotically at a density of 768 strains/plate (ie. 384 strains pinned in duplicate; the 768 strains included duplicates of selected mutants, multiple instances of wildtype, and deletion mutants that were added to fill the plate) onto YEPD agar.  For the mating reaction a freshly made TetO7-promoter array was pinned onto the plate containing the query cells.  The plates were incubated overnight at 26°C for ts-allele queries and 30°C for deletion mutant queries.  The resulting diploids were selected on YEPD + G418 (200(g/ml) + clonNAT (100(g/ml, Werner BioAgents) and incubated overnight at the same temperature as the mating reaction.  The diploids were sporulated (1% potassium acetate, 0.1% yeast extract, 0.05% glucose, 2% agar, supplemented with uracil, histidine and leucine) for one week at 22°C, then pinned onto haploid selection medium, SD-His/Arg + canavanine (50(g/ml) and incubated for three days at 26°C.  All the selections from this step onwards were performed for 2 days each at 26°C for the ts allele queries and at 30°C for the deletion mutant queries.  The MATa cells were then repined onto haploid selection medium, followed by selection on SD/MSG 0.17% yeast nitrogen base without ammonium sulphate and amino acids, 0.1% monosodium glutamic acid, 2% agar) -His/Arg + canavanine + G418.  The double mutants were first selected on SD/MSG-His/Arg + canavanine + G418 + clonNAT and then pinned onto SD/MSG-His/Arg + canavanine + G418 + clonNAT + doxycycline (10(g/ml) twice in succession in order to shut-off the “tet”-promoter and incubated at the semi-permissive temperature of the ts allele query or at 30°C for the deletion mutant queries.  The resultant double mutants from 3 successive matings were scored based on the difference in colony sizes as described in Tong et al (2004) and the putative interactions were confirmed by random spore analysis as described below.

Random Spore Analysis

Random spore analysis (RSA) was performed according to Tong et al (2004) with modifications in Mnaimneh et al (2004) and further modified for deletion queries.  Spores were resuspended in sterile distilled water and plated on the following media: 

(1) SD-His/Arg+canavanine (selects for all haploid spore products)

(2) SD-His/Arg+canavanine+G418 (selects for haploid TetO7-allele)

(3) SD-His/Arg+canavanine+G418+doxycycline (selects for haploid TetO7-allele and shuts off tet promoter)

(4) SD-His/Arg+canavanine+clonNAT (selects for haploid query strain)

(5) SD-His/Arg+canavanine+clonNAT+doxycycline (selects for haploid query strain and shows that doxycycline has no effect on the query)

(6) SD-His/Arg +canavanine+G418+clonNAT (selects for haploid double mutant)

(7) SD-His/Arg+canavanine+G418+clonNAT+doxycycline (selects for haploid double mutant and shuts off tet promoter).

All the plates were incubated for 3 days at the semi-permissive temperature in case of ts allele queries and at 30ºC for deletion mutant queries and scored by comparing the colony size between the single and double mutants (ie the 7 conditions mentioned above) under uniform conditions.  The strains that were slow growing on doxycycline were scored only after colonies appeared on the plates by subjecting all 7 plates to uniform conditions of incubation.  An interaction was scored if the colony size of the double mutant on plate 6 was smaller (or the double mutant failed to grow) as compared to the single mutants on plates 2 and 4 or if the colony size of the double mutant on plate 7 was smaller (or the double mutant failed to grow) as compared to the single mutants on plates 3 and 5 above.  If the size of the double mutant was smaller than the single mutants the interaction was scored as “Synthetic Sick” (SS) while if the double mutant failed to grow but the single mutants grew on the plates, the interaction was scored as “Synthetic Lethal” (SL).

For Fig.2 where ts queries were crossed to an array containing ts alleles, the RSA was performed in duplicate using plates 1, 2, 4 and 6 from above; incubating the plates at 22ºC and 26ºC and then comparing the colony sizes.

Supplementary data shows random spore analyses for each of the interactions 

shown in Fig. 1, Fig. 2 and Fig. 3. 
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