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Supplementary materials 

 

Figure S1- Allele frequency variation and segregation patterns for 7 conditional 

essential genes. A-G. Raw allele frequencies (in grey) are presented for each segregant 

pool, with the y-axis indicating the allele frequency of S288c and x-axis the chromosome 

coordinates. Average allele frequency within a 20 kb window is indicated in blue for 

simplification. The segregation patterns in heterozygous deletion hybrids, homozygous 

deletion hybrids and the final segregation patterns in the bulk segregant pools are 

presented in bar plots. Schematic illustrations of modifier segregation modes are 

presented for CYS3, LSM6, SWI6 and OST4. For cases with fitness variation, the upper 

panel corresponds to the segregant pool with normal fitness and the lower panel 

corresponds to the pool with low fitness segregants. H. Allele frequency distribution 

across all bulk segregant pools. K-smoothed allele frequency values are combined across 

different chromosomes for all tested pools. Vertical dashed lines indicate the mean allele 

frequency value (0.52, green) and ±2.5X standard deviations from the mean (0.29 and 

0.75, orange). Genomic regions with allele frequency deviations surpassing the cutoffs of 

±2.5X standard deviations and spanning more than 10 kb in size are considered as 

significant, as highlighted in A-G.   

 

Figure S2- Sequence alignments. A. DNA alignment of the promoter region of OPT1 in 

S288c and Σ1278b. B. Allelic variations of MET1 in S288c, Σ1278b, Y12, K12 and 

K12_2. Protein sequence alignments are shown.  

 

Table S1- Segregation patterns observed in S288c/Σ1278b hybrids with deletions of 

57 conditional essential genes.  

 

Table S2- Yeast strains used in this study. Origin of the wild isolates and their fitness 

ratios after deletion of CYS3 are indicated. Strains generated in this study and their 

genotypes are also included.  
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                 1 [        .         .         .         .         :         .         .         . 80 
1 OPT1PR_sigma     CTTAGCAATCGTTGTTGAAGAAAGAGAGCTCTTATCATCATGGGGTGCCCATCATTTTTTTTTTTTTTTTCAAATTTTGG    
2 OPT1PR_S288c     CTTAGCAATCGTTGTTGAAGAAAGAGAGCTCTTATCATCATGGGGTGCCCATCA-TTTTTCTTTTTTTTTCAAATTTTGG    

                81          .         1         .         .         .         .         :         . 160
1 OPT1PR_sigma     GCTATTCAATGAATCGTTTCGACTATATATGGACAATCATCGGAAGCTGTGTATTCTTGGTAAAAAGTTTTCGACTGTGT    
2 OPT1PR_S288c     GCTATTCAATGAATTGTTTCGACTATATATGGACAATCATCGGAAGCTGTGTATTCTTGGTAAAAAGTTTTCGACTGTGT    

               161          .         .         .         2    ] 205
1 OPT1PR_sigma     GGCAGAAAATAACCGCAACAATTATATAACGTCACAGAACACATG    
2 OPT1PR_S288c     GGCAGAAAATAACCGCAACAATTATATAACGTCACAGAACACATG    

                1 [        .         .         .         .         :         .         .         . 80 
1 MET1_S288c      MVRDLVTLPSSLPLITAGFATDQVHLLIGTGSTDSVSVCKNRIHSILNAGGNPIVVNPSSPSHTKQLQLEFGKFAKFEIV    
2 MET1_sigma      MVRDLVTLPSSLPLITAGFATDQVHLLIGTGSTDSVSVCKNRIHSILNAGGNPIVVNPSSPSHTKQLQLEFGKFAKFEIV    
3 MET1_K12_2      MVRDLVTLPSSLPLITAGFATDQVHLLIGTGSTDSVSVCKNRIHSILNAGGNPIVVNPSSPSHTKQLQLEFGKFAKFEIV    
4 MET1_Y12        MVRDLVTLPSSLPLITAGFATDQVHLLIGTGSTDSVSVCKNRIHSILNAGGNPIVVNPSSPSHTKQLQLEFGKFAKFEIV    
5 MET1_K12        MVRDLVTLPSSLPLITAGFATDQVHLLIGTGSTDSVSVCKNRIHSILNAGGNPIVVNPSSPSHTKQLQLEFGKFAKFEIV    

               81          .         1         .         .         .         .         :         . 160
1 MET1_S288c      EREFRLSDLTTLGRVLVCKVVDRVFVDLPITQSRLCEEIFWQCQKLRIPINTFHKPEFSTFNMIPTWVDPKGSGLQISVT    
2 MET1_sigma      EREFRLSDLTTLGRVLVCKVVDRVFVDLPITQSRLCEEIFWQCQKLRIPINTFHKPEFSTFNMIPTWVDPKGSGLQISVT    
3 MET1_K12_2      EREFRLSDLTTLGRVLVCKVVDRVFVDLPITQSRLCEEIFWQCQKLRIPINTFHKPEFSTFNMIPTWVDPKGSGLQISVT    
4 MET1_Y12        EREFRLSDLTTLGRVLVCKVVDRVFVDLPITQSRLCEEIFWQCQKLRIPINTFHKPEFSTFNMIPTWVDPKGSGLQISVT    
5 MET1_K12        EREFRLSDLTTLGRVLVCKVVDRVFVDLPITQSRLCEEIFWQCQKLRIPINTFHKPEFSTFNMIPTWVDPKGSGLQISVT    

              161          .         .         .         2         .         .         .         . 240
1 MET1_S288c      TNGNGYILANRIKRDIISHLPPNISEVVINMGYLKDRIINEDHKALLEEKYYQTDMSLPGFGYGLDEDGWESHKFNKLIR    
2 MET1_sigma      TNGNGYILANRIKRDIISHLPPNISEVVINMGYLKDRIINEDHKALLEEKYYQTDMSLPGFGYGLDEDGWESHKFNKLIR    
3 MET1_K12_2      TNGNGYILANRIKRDIISHLPPNISEVVINMGYLKDRIINEDHKALLEEKYYQTDMSLPGFGYGLDEDGWESHKFNKLIR    
4 MET1_Y12        TNGNGYILANRIKRDIISQLPPNISEVVINMGYLKDRIINEDHKALLEEKYYQTDMSLPGFGYGLDEDGWESHKFNKLIR    
5 MET1_K12        TNGNGYILANRIKRDIISQLPPNISEVVINMGYLKDRIINEDHKALLEEKYYQTDMSLPGFGYGLDEDGWESHKFNKLIR    

              241          :         .         .         .         .         3         .         . 320
1 MET1_S288c      EFEMTSREQRLKRTRWLSQIMEYYPMNKLSDIKLEDFETSSSPNKKTKQETVTEGVVPPTDENIENGTKQLQLSEVKKEE    
2 MET1_sigma      EFEMTSREQRLKRTRWLSQIMEYYPMNKLSDIKLEDFETSSSPNKKTKQETVTEGAVPPTDENIENGTKQLQLSEVKKEE    
3 MET1_K12_2      EFEMTSREQRLKRTRWLSQIMEYYPMNKLSDIKLEDFETSSSPNKKTKQETVTEGVVPPTDENIENGTKQLQLSEVKKEE    
4 MET1_Y12        EFEMTSREQRLKRTRWLSQIMEYYPMNKLSDIKLEDFETSSSPNKKTKQETVTEGVVPPTDENIENGTKQLQLSEVKKEE    
5 MET1_K12        EFEMTSREQRLKRTRWLSQIMEYYPMNKLSDIKLEDFETSSSPNKKTKQETVTEGVVPPTDENIENGTKQLQLSEVKKEE    

              321          .         .         :         .         .         .         .         4 400
1 MET1_S288c      GPKKLGKISLVGSGPGSVSMLTIGALQEIKSADIILADKLVPQAILDLIPPKTETFIAKKFPGNAERAQQELLAKGLESL    
2 MET1_sigma      GPKKLGKISLVGSGPGSVSMLTIGALQEIKSADIILADKLVPQAILDLIPPKTETFIAKKFPGNAERAQQELLAKGLESL    
3 MET1_K12_2      GPKKLGKISLVGSGPGSVSMLTIGALQEIKSADIILADKLVPQAILDLIPPKTETFIAKKFPGNAERAQQELLAKGLESL    
4 MET1_Y12        GPKKLEKISLVGSGPGSVSMLTIGALQEIKSADIILADKLVPQAILDLIPPKTETFIAKKFPGNAERAQQELLAKGLESL    
5 MET1_K12        GPKKLEKISLVGSGPGSVSMLTIGALQEIKSADIILADKLVPQAILDLIPPKTETFIAKKFPGNAERAQQELLAKGLESL    

              401          .         .         .         .         :         .         .         . 480
1 MET1_S288c      DNGLKVVRLKQGDPYIFGRGGEEFNFFKDHGYIPVVLPGISSSLACTVLAQIPATQRDIADQVLICTGTGRKGALPIIPE    
2 MET1_sigma      DNGLKVVRLKQGDPYIFGRGGEEFNFFKDHGYIPVVLPGISSSLACTVLAQIPATQRDIADQVLICTGTGRKGALPIIPE    
3 MET1_K12_2      DNGLKVVRLKQGDPYIFGRGGEEFNFFKDHGYIPVVLPGISSSLACTVLAQIPATQRDIADQVLICTGTGRKGALPIIPE    
4 MET1_Y12        DNGLKVVRLKQGDPYIFGRGGEEFNFFKDHGYIPVVLPGISSSLACTVLAQIPATQRDIADQVLICTGTGRKGALPIIPE    
5 MET1_K12        DNGLKVVRLKQGDPYIFGRGGEEFNFFKDHGYIPVVLPGISSSLACTVLAQIPATQRDIADQVLICTGTGRKGALPIIPE    

              481          .         5         .         .         .         .         :         . 560
1 MET1_S288c      FVESRTTVFLMALHRANVLITGLLKHGWDGDVPAAIVERGSCPDQRVTRTLLKWVPEVVEEIGSRPPGVLVVGKAVNALV    
2 MET1_sigma      FVESRTTVFLMALHRANVLITELLKHGWDGDVPAAIVERGSCPDQRVTRTLLKWVPEVVEEIGSRPPGVLVVGKAVNALV    
3 MET1_K12_2      FVESRTTVFLMALHRANVLITELLKHGWDGDVPAAIVERGSCPDQRVTRTLLKWVPEVVEEIGSRPPGVLVVGKAVNALV    
4 MET1_Y12        FVESRTTVFLMALHRANVLITELLKHGWDSDVPAAIVERGSCPDQRVTRTLLKWVPEVVEEIGSRPPGVLVVGKAVNALV    
5 MET1_K12        FVESRTTVFLMALHRANVLITELLKHGWDSDVPAAIVERGSCPDQRVTRTLLKWVPEVVEEIGSRPPGVLVVGKAVNALV    

              561          .         .         .   ] 594
1 MET1_S288c      EKDLINFDESRKFVIDEGFREFEVDVDSLFKLYX    
2 MET1_sigma      EKDLINFDESRKFVIDEGFREFEVDVDSLFKLYX    
3 MET1_K12_2      EKDLINFDESRKFVIDEGFREFEVDVDSLFKLYX    
4 MET1_Y12        EKDLINFDESRKFVIDEGFREFEVDVDSLFKXYX    
5 MET1_K12        EKDLINFDESRKFVIDEGFREFEVDVDSLFKXYX    
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