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We estimated a trait-specific p-value threshold for each condition by permuting phenotypic values 

between individuals 100 times. The significance threshold was the 5% quantile (the 5th lowest p-value 

from the permutations). With that method, variants passing this threshold will have a 5% family-wise 

error rate. Taken together, GWA revealed 1,723 significantly associated SNPs (Supplementary table 3), 

with 1,273 and 450 SNPs for overdominant and additive model, respectively. 

 

Gene ontology analysis 

 

GO term enrichment was performed using SGD GO Term Finder 

(https://www.yeastgenome.org/goTermFinder) with the 546 unique genes containing significantly 

associated SNPs. Significant enrichment is considered under “Process” ontology with a p-value cutoff 

of 0.05.  

 

CRISPR-Cas9 allele editing 

 

pAEF5 plasmid containing Cas9 endonuclease and the guide RNA targeting SGD1 was co-transformed 

with the repair fragment of 100 nucleotides containing the desired allele. Transformed cells were then 

plated on YPD supplemented with 200 µg.ml-1 hygromycin at 30°C to select for transformants. Colonies 

were then arrayed on a 96 well plate with 100 µl YPD and grown for 24 hours to induce plasmid loss. 

The plate is then pinned back onto solid YPD for 24h then replica plated to YPD supplemented with 

200 µg.ml-1 hygromycin to check for plasmid loss. Allele specific PCR was performed on colonies with 

loss of plasmid40 to distinguish correctly edited allele from wildtype allele. Strains who showed 

amplification for the edited allele and no amplification for the wildtype allele were phenotyped (4 

replicates) on the corresponding condition to measure differences with their wildtype counterparts. 
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