
From Mark Hickman 

Repaired HAP1 allele in S288C strain 

  

The sequence of the repaired HAP1 allele is identical to that of S288C (SGD version) if the Ty sequence is 

removed.  Sequencing was performed from 224 bp upstream of start codon to 554 bp downstream of stop codon. 

  
There are two sequences below: 

1. S288C allele from SGD 

2. Repaired HAP1 allele 
  
  
PCR to distinguish wild-type and S288C HAP1 alleles 
There are two separate PCR reactions for the two alleles.  The antisense 

primer is the same for the two reactions.  However, the two sense primers are 

not compatible so the reactions must be carried out separately.  These 

primers work well for colony PCR. 
  
(1)  S288C allele 
Sense CTTTATCAACAATGGAATCCC (in Ty) (primer FO560) 
Antisense ATCAGCTTACGGAATGTTAC (460 bp downstream of HAP1 stop codon) (primer 

MH39 or FO2641) 
583 bp product 
  
(2)   wild-type allele 
Sense GGGAGCTTTACCATCTTTAGATAGG  (510 bp upstream of HAP1 stop codon) (primer 

FO1498) 
Antisense ATCAGCTTACGGAATGTTAC (460 bp downstream of HAP1 stop codon) (primer 

MH39 or FO2641) 
970 bp product 
  
  
hap1 mutant genomic sequence (S288C, from SGD) 
ATG and TAG of coding sequence are in bold (these are according to SGD annotation of the sequence). 

The actual 3’ end of the HAP1 coding sequence is in red text.  (The sequence between the bolded TAG and the red 

text is the Ty insertion.) 
  
GCTTCTGTCACTTAGTAAGCAAATGTACGAAACCCAGAGCATTGTATGTACACCAGCAGTCGTTTTTTG

TAGCTCTTTTCCATGGATGGACGATGATGGCAAGACGCGATCGTGGCGGAGCCTCACTAAGAAAAACA

ATTGTGGAGAATCTATACACACAGAAATCGTACTTCAAGAAATATTGATTAGCGAGCCTTTAAGCACA

GAACAATCTCTATAGCCAACATCTTGTGGAAGCTACAACTGTTTTTCTTGTTCCCGCTTGAGTAGGGCC

TTACAAGGCAAGACCGTATAAAATAAAGATAACTCCTCCGCCGTATCCTGAATTTCGTGTGCCCTTTCT

CTCTCTCTCTCTTCCTCTTTCTTCCTTTCCCTTTCCCTCTTCTTCTTATCTCAACAACCGCCCAGCGCATT

AGCAAACCACAGTACGAGCTGTACGGCTGAGCCACTGCACCTGTCTGGCTTGCCCCTTTTTGTTGAGTA

ACCGGGTAATAATTCGGCTGTCTAAACGATACAATCCTCGTTCCACCCACACCCATTCACCCGTCGGGC

GAAATCCACCCTCGCGGCCTCGTTTAGAATACCAGGCAACGGCACCAGCAACGGCCCCGGTAACTCGA

TCGCGTTCATATATATCGGATATACTCTTGAGGCACAATTTTTTTCGGTTTTCGGTTTTTTCTATTATTCT

TCGAGATGCAAAGCACACATTTGAGACTCACAACTCAAGATACCGCAAGCACACAGACGCTATTGTTC

TCCCAAAGAATAGGTTCCTGCAGTGCTCTTTTAAGGTTTGAAGATATTGCACAAAATTGTATCTGATTT

CATCTCATCGAACCTCATTCCATCAACTTCCTTTTATCAAAGCATCTTGTTTTGTTTTCGCAGAAAATTT

TTCTTCCCTTTCAATTTGGCCTTTTAGTTTTTCTCCAGTCGCAGGCAAGAAGGTAAGGAAATAGAAGAA

AAAGAAAAAAAAAAAAAGGGAACAATAGGTTAGATGTCGAATACCCCTTATAATTCATCTGTGCCTT

CCATTGCATCCATGACCCAGTCTTCGGTCTCAAGAAGTCCTAACATGCATACAGCAACTACGCCCGGT

GCCAACACCAGCTCTAACTCTCCACCCTTGCACATGTCTTCAGATTCGTCCAAGATCAAGAGGAAGCG

TAACAGAATTCCGCTCAGTTGCACCATTTGTCGGAAAAGGAAAGTCAAATGTGACAAACTCAGACCAC

ACTGCCAGCAGTGCACTAAAACTGGGGTAGCCCATCTCTGCCACTACATGGAACAGACCTGGGCAGAA



GAGGCAGAGAAAGAATTGCTGAAGGACAACGAATTAAAGAAGCTTAGGGAGCGCGTAAAATCTTTAG

AAAAGACTCTTTCTAAGGTGCACTCTTCTCCTTCGTCTAACTCCTTGAAAAGTTACAACACTCCCGAGA

GCAGCAACCTGTTTATGGGTAGCGATGAACACACCACCCTTGTTAATGCAAATACAGGCTCTGCTTCCT

CTGCCTCGCATATGCATCAGCAACAACAGCAACAGCAGCAACAGGAACAACAACAAGACTTTTCCAG

AAGTGCGAACGCCAACGCGAATTCCTCGTCCCTTTCTATCTCAAATAAATATGACAACGATGAGCTGG

ACTTAACTAAGGACTTTGATCTTTTGCATATCAAAAGTAACGGAACCATCCACTTAGGTGCCACCCACT

GGTTGTCTATCATGAAAGGTGACCCGTACCTAAAACTTTTGTGGGGTCATATCTTCGCTATGAGGGAA

AAGTTAAATGAATGGTACTACCAAAAAAATTCGTACTCTAAGCTGAAGTCAAGCAAATGTCCCATCAA

TCACGCGCAAGCGCCGCCTTCTGCCGCTGCCGCCGCTACCAGAAAATGTCCTGTTGATCACTCCGCGTT

TTCGTCTGGCATGGTGGCCCCAAAGGAGGAGACTCCTCTTCCTAGGAAATGTCCAGTTGACCACACCA

TGTTCTCTTCGGGAATGATTCCTCCCAGAGAGGACACTTCGTCCCAGAAGAGGTGTCCCGTTGACCAC

ACCATGTATTCCGCAGGAATGATGCCGCCCAAGGACGAGACACCTTCCCCATTTTCCACTAAAGCTAT

GATAGACCATAACAAGCATACAATGAATCCGCCTCAGTCAAAATGTCCTGTGGACCATAGAAACTATA

TGAAGGATTATCCCTCTGACATGGCAAATTCTTCTTCGAACCCGGCAAGTCGTTGCCCCATTGACCATT

CAAGCATGAAAAATACAGCGGCCTTACCAGCTTCAACGCACAATACCATCCCACACCACCAACCACAG

TCCGGATCTCATGCTCGTTCGCATCCCGCACAAAGCAGGAAACATGATTCCTACATGACAGAATCTGA

AGTCCTCGCAACACTTTGTGAGATGTTGCCACCAAAGCGCGTCATCGCATTATTCATCGAGAAATTCTT

CAAACATTTATACCCTGCCATTCCAATCTTAGATGAACAGAATTTCAAAAATCACGTGAATCAAATGC

TTTCGTTGTCTTCGATGAATCCCACAGTTAACAACTTTGGTATGAGCATGCCATCTTCATCTACACTAG

AGAACCAACCCATAACACAAATCAATCTTCCAAAACTTTCCGATTCTTGTAACTTAGGTATTCTGATAA

TAATCTTGAGATTGACATGGCTATCCATACCTTCTAATTCCTGCGAAGTCGACCTGGGAGAAGAAAGT

GGCTCATTTTTAGTGCCCAACGAATCTAGCAATATGTCTGCATCTGCATTGACCTCGATGGCTAAAGAA

GAATCACTTCTGCTAAAGCATGAGACACCGGTCGAGGCACTGGAGCTATGTCAAAAATACTTGATTAA

ATTCGATGAACTTTCTAGTATTTCCAATAACAACGTTAATTTAACCACGGTGCAGTTTGCCATTTTTTAC

AACTTCTATATGAAAAGTGCCTCTAATGATTTGACTACCTTGACAAATACCAACAACACTGGCATGGC

CAATCCTGGTCACGATTCCGAGTCTCACCAGATCCTATTGTCCAATATTACTCAAATGGCCTTTAGTTG

TGGGTTACACAGAGACCCTGATAATTTTCCTCAATTAAACGCTACCATTCCAGCAACCAGCCAGGACG

TGTCTAACAACGGGAGCAAAAAGGCAAACCCTAGCACCAATCCAACTTTGAATAACAACATGTCTGCT

GCCACTACCAACAGCAGTAGCAGATCTGGCAGTGCTGATTCAAGAAGTGGTTCTAACCCTGTGAACAA

GAAGGAAAATCAGGTTAGTATCGAAAGATTTAAACACACTTGGAGGAAAATTTGGTATTACATTGTTA

GCATGGATGTTAACCAATCTCTTTCCCTGGGGAGCCCTCGACTACTAAGAAATCTGAGGGATTTCAGC

GATACAAAGCTACCAAGTGCGTCAAGGATTGATTATGTTCGCGATATCAAAGAGTTAATCATTGTGAA

GAATTTTACTCTTTTTTTCCAAATTGATTTGTGTATTATTGCTGTATTAAATCACATTTTGAATGTTTCTT

TAGCAAGAAGCGTGAGAAAATTTGAACTGGATTCATTGATTAATTTATTGAAAAATCTGACCTATGGT

ACTGAGAATGTCAATGATGTAGTGAGCTCCTTGATCAACAAAGGGTTATTACCAACTTCGGAAGGTGG

TTCTGTAGATTCAAATAATGATGAAATTTACGGTCTACCGAAACTACCCGATATTCTAAACCATGGTCA

ACATAACCAAAACTTGTATGCTGATGGAAGAAATACTTCTAGTAGTGATATAGATAAGAAATTGGACC

TTCCTCACGAATCTACAACGAGAGCTCTATTCTTTTCCAAGCATATGACAATTAGAATGTTGCTGTACT

TATTGAACTACATTTTGTTTACTCATTATGAACCAATGGGCAGTGAAGATCCTGGTACTAATATCCTAG

CTAAGGAGTACGCTCAAGAGGCATTAAATTTTGCCATGGATGGCTACAGAAACTGCATGATTTTCTTC

AACAATATCAGAAACACCAATTCACTATTCGATTACATGAATGTTATCTTGTCTTACCCTTGTTTGGAC

ATTGGACATCGTTCTTTACAATTTATCGTTTGTTTGATCCTGAGAGCTAAATGTGGCCCATTGACTGGT

ATGCGTGAATCATCGATCATTACTAATGGTACATCAAGTGGATTTAATAGTTCGGTAGAAGATGAGGA

CGTCAAAGTTAAACAAGAATCTTCTGATGAATTGAAAAAAGACGATTTCATGAAAGATGTAAATTTGG

ATTCAGGCGATTCATTAGCAGAGATTCTAATGTCAAGAATGCTGCTATTTCAAAAACTAACAAAACAA

CTATCAAAGAAGTACAACTACGCTATTCGTATGAACAAATCCACTGGATTCTTTGTCTCTTTACTAGAT

ACACCTTCAAAGAAATCAGACTCGAAATCGGGTGGTAGTTCATTCATGTTGGGTAATTGGAAACATCC

AAAGGTTTCAAACATGAGCGGATTTCTTGCTGGTGACAAAGACCAATTACAGAAATGCCCCGTGTACC

AAGATGCGCTGGGGTTTGTTAGTCCAACCGGTGCTAATGAAGGTTCTGCTCCGATGCAAGGCATGTCC

TTACAGGGCTCTACTGCTAGGATGGGAGGGACCCAGTTGCCACCAATTAGATCATACAAACCTATCAC

GTACACAAGTAGTAATCTACGTCGTATGAATGAAACGGGTGAGGCAGAAGCTAAGAGAAGAAGATTT

AATGATGGCTATATTGATAATAATAGTAACAACGATATACCTAGAGGAATCAGCCCAAAACCTTCAAA

TGGGCTATCATCGGTGCAGCCACTATTATCGTCATTTTCCATGAACCAGCTAAACGGGGGTACCATTCC

AACGGTTCCATCGTTAACCAACATTACTTCACAAATGGGAGCTTTACCATCTTTAGATAGGATCACCAC

TAATCAAATAAATTTGCCAGACCCATCTAGAGATGAAGCATTTGACAACTCCATCAAGCAAATGACGC

CTATGACAAGTGCATTCATGAATGCTAATACTACAATTCCAAGTTCAACTTTAAACGGGAATATGAAC



ATGAATGGAGCTGGAACTGCGAATACAGATACAAGTGCCAACGGCAGTGCTTTATCGACACTGACAA

GCCCACAAGGCTCAGACTTAGCATCCAATTCTGCTACACAGTATAAACCTGACTTAGAAGACTTTTTG

ATGCAAAATTCTAACTTTAATGGGCTAATGATAAATCCTTCCAGTCTGGTAGAAGTTGTTGGTGGATAC

AACGATCCTAATAACCTTGGAAGAAATGACGCGGTTGATTTTCTACCCGTTGATAATGTTGAAATTGAT

GGTGTTGGAATAAAAATCAACTATCATCTACTAACTAGTATTTACGTTACTAGTATATTATCATATACG

GTGTTAGAAGATGACGCAAATGATGAGAAATAGTCATCTAAATTAGTGGAAGCTGAAACGCAAGGAT

TGATAATGTAATAGGATCAATGAATATTAACATATAAAACGATGATAATAATATTTATAGAATTGTGT

AGAATTGCAGATTCCCTTTTATGGATTCCTAAATCCTCGAGGAGAACTTCTAGTATATTCTGTATACCT

AATATTATAGCCTTTATCAACAATGGAATCCCAACAATTATCTCAACACCCACACATTTCTCATGGTAG

CGCCTGTGCTTCGGTTACTTCTAAGGAAGTCCACACAAATCAAGATCCGTTAGACGTTTCAGCTTCCAA

AACAGAAGAATGTGAGAAGGCTTCCACTAAGGCTAACTCTCAACAGACAACAACACCTGCTTCATCAG

CTGTTCCAGAGAACCCCCATCATGCCTCTCCTCAACCTGCTTCAGTACCACCTCCACAGAATGGGCCGT

ACCCACAGCAGTGCATGATGACCCAAAACCAAGCCAATCCATCTGGTTGGTCATTTTACGGACACCCA

TCTATGATTCCGTATACACCTTATCAAATGTCGCCTATGTACTTTCCACCTGGGCCACAATCACAGTTT

CCGCAGTATCCATCATCAGTTGGAACGCCTCTGAGCACTCCATCACCTGAGTCAGGTAATACATTTACT

GATTCATCCTCAGCGGACTCTGATATGACATCCACTAAAAAATATGTCAGACCACCACCAATGTTAAC

CTCACCTAATGACTTTCCAAATTGGGTTAAAACATACATCAAATTTTTACAAAACTCGAATCTCGGTGG

TATTATTCCGACAGTAAACGGAAAACCCGTACGTCAGATCACTGATGATGAACTCACCTTCTTGTATA

ACACTTTTCAAATATTTGCTCCCTCTCAATTCCTACCTACCTGGGTCAAAGACATCCTATCCGTTGATTA

TACGGATATCATGAAAATTCTTTCCAAAAGTATTGAAAAAATGCAATCTGATACCCAAGAGGCAAACG

ACATTGTGACCCTGGCAAATTTGCAATATAATGGCAGTACACCTGCAGATGCATTTGAAACAAAAGTC

ACAAACATTATCGACAGACTGAACAATAATGGCATTCATATCAATAACAAGGTCGCATGCCAATTAAT

TATGAGAGGTCTATCTGGCGAATATAAATTTTTACGCTACACACGTCATCGACATCTAAATATGACAGT

CGCTGAACTGTTCTTAGATATCCATGCTATTTATGAAGAACAACAGGGATCGAGAAACAGCAAACCTA

ATTACAGGAGAAATCTGAGTGATGAGAAGAATGATTCTCGCAGCTATACGAATACAACCAAACCCAA

AGTTATAGCTCGGAATCCTCAAAAAACAAATAATTCGAAATCGAAAACAGCCAGGGCTCACAATGTAT

CCACATCTAATAACTCTCCCAGCACGGACAACGATTCCATCAGTAAATCAACTACTGAACCGATTCAA

TTGAACAATAAGCACGACCTTCACCTTAGGCCAGGAACTTACTGAATCTACGGTAAATCACACTAATC

ATTCTGATGATGAACTCCCTGGACACCTCCTTCTCGATTCAGGAGCATCACGAACCCTTATAAGATCTG

CTCACCACATACACTCAGCATCATCTAATCCTGACATAAACGTAGTTGATGCTCAAAAAAGAAATATA

CCAATTAACGCTATTGGTGACCTACAATTTCACTTCCAGGACAACACCAAAACATCAATAAAGGTATT

GCACACTCCTAACATAGCCTATGACTTACTCAGTTTGAATGAATTGGCTGCAGTAGATATCACAGCAT

GCTTTACCAAAAACGTCTTAGAACGGTCTGACGGCACTGTACTTGCACCTATCGTAAAATATGGAGAC

TTTTACTGGGTATCTAAAAAGTACTTGCTTCCATCAAATATCTCCGTACCCACCATCAATAATGTCCAT

ACAAGTGAAAGTACACGCAAATATCCTTATCCTTTCATTCATCGAATGCTTGCGCATGCCAATGCACA

GACAATTCGATACTCACTTAAAAATAACACCATCACGTATTTTAACGAATCAGATGTCGACTGGTCTA

GTGCTATTGACTATCAATGTCCTGATTGTTTAATCGGCAAAAGCACCAAACACAGACATATCAAAGGT

TCACGACTAAAATACCAAAATTCATACGAACCCTTTCAATACCTACATACTGACATATTTGGTCCAGTT

CACAACCTACCAAATAGTGCACCATCCTATTTCATCTCATTTACTGATGAGACAACAAAATTCCGTTGG

GTTTATCCATTACACGACCGTCGCGAGGACTCTATCCTCGATGTTTTTACTACGATACTAGCTTTTATTA

AAAACCAGTTTCAGGCCAGTGTCTTAGTTATACAAATGGACCGTGGTTCTGAGTATACTAACAGAACT

CTCCATAAATTCCTTGAAAAAAAAATGGTATAACTCCATGCTATACAACCACAGCGGATTCCCGAGCA

CATGGAGTCGCTGAACGGCTAAACCGTACCTTATTAGATGACTGCCGTACTCAACTGCAATGTAGTGG

TTTACCGAACCATTTATGGTTCTCTGCAATCGAATTTTCTACTATTGTGAGAAATTCACTAGCTTCACCT

AAAAGCAAAAAATCTGCAAGACAACATGCTGGCTTGGCAGGACTTGATATCAGTACTTTGTTACCTTT

CGGTCAACCTGTTATCGTCAATGATCACAACCCTAACTCCAAAATACATCCTCGTGGCATCCCAGGCTA

CGCTCTACATCCGTCTCGAAACTCTTATGGATATATCATCTATCTTCCGTCCTTAAAGAAGACAGTAGA

TACAACTAACTATGTTATTCTTCAGGGCAAGGAATCCAGATTAGATCAATTCAATTACGACGCACTCA

CTTTCGATGAAGACTTAAACCGTTTAACTGCTTCATATCATTCGTTCATTGCGTCAAATGAGATCCAAG

AATCCAATGATCTTAACATAGAATCTGACCATGACTTCCAATCCGACATTGAACTACATCCTGAGCAA

CCGAGAAATGTCCTTTCAAAAGCTGTGAGTCCAACCGATTCCACACCTCCGTCAACTCATACTGAAGA

TTCGAAACGTGTTTCTAAAACCAATATTCGCGCACCCAGAGAAGTTGACCCCAACATATCTGAATCTA

ATATTCTTCCATCAAAGAAGAGATCTAGCACCCCCCAAATTTCCAATATCGAGAGTACCGGTTCGGGT

GGTATGCATAAATTAAATGTTCCTTTACTTGCTCCCATGTCCCAATCTAACACACATGAGTCGTCGCAC

GCCAGTAAATCTAAAGATTTCAGACACTCAGACTCGTACAGTGAAAATGAGACTAATCATACAAACGT

ACCAATATCCAGTACGGGTGGTACCAACAACAAAACTGTTCCGCAGATAAGTGACCAAGAGACTGAG



AAAAGGATTATACACCGTTCACCTTCAATCGATGCTTCTCCACCGGAAAATAATTCATCGCACAATATT

GTTCCTATCAAAACGCCAACTACTGTTTCTGAACAGAATACCGAGGAATCTATCATCGCTGATCTCCCA

CTCCCTGATCTACCTCCAGAATCTCCTACCGAATTCCCTGACCCATTTAAAGAACTCCCACCGATAAAT

TCTCGTCAAACTAATTCCAGTTTGGGTGGTATTGGTGACTCTAATGCCTATACTACTATCAACAGTAAG

AAAAGATCATTAGAAGATAATGAAACTGAAATTAAGGTATCACGAGACACATGGAATACTAAGAATA

TGCGTAGTTTAGAACCTCCGAGATCGAAGAAACGAATTCACCTGATTGCAGCTGTAAAAGCAGTAAAA

TCAATCAAACCAATACGGACAACCTTACGATACGATGAGGCAATCACCTATAATAAAGATATTAAAGA

AAAAGAAAAATATATCGAGGCATACCACAAAGAAGTCAATCAACTGTTGAAGATGAAAACTTGGGAC

ACTGACGAATATTATGACAGAAAAGAAATAGACCCTAAAAGAGTAATAAACTCAATGTTTATCTTCAA

CAAGAAACGTGACGGTACTCATAAAGCTAGATTTGTTGCAAGAGGTGATATTCAGCATCCTGACACTT

ACGACTCAGGCATGCAATCCAATACCGTACATCACTATGCATTAATGACATCCCTGTCACTTGCATTAG

ACAATAACTACTATATTACACAATTAGACATATCTTCGGCATATTTGTATGCAGACATCAAAGAAGAA

TTATACATAAGACCTCCACCACATTTAGGAATGAATGATAAGTTGATACGTTTGAAGAAATCACTTTAT

GGATTGAAACAAAGTGGAGCGAACTGGTACGAAACTATCAAATCATACCTGATACAACAATGTGGTA

TGGAAGAAGTTCGTGGATGGTCATGCGTATTTAAAAACAGTCAAGTGACAATTTGTTTATTCGTAGAT

GATATGGTATTGTTTAGCAAAAATCTAAATTCAAACAAAAGAATTATAGAGAAGCTTAAGATGCAATA

CGACACCAAGATTATAAATCTAGGCGAAAGTGATGAGGAAATTCAATATGACATACTTGGCTTAGAAA

TCAAATATCAAAGAGGTAAATACATGAAATTAGGTATGGAAAACTCATTAACTGAGAAAATACCCAA

ATTAAACGTACCTTTGAATCCAAAAGGAAGAAAACTTAGCGCTCCAGGTCAACCAGGTCTTTATATAG

ACCAGGATGAACTAGAAATAGATGAAGATGAATACAAAGAGAAGGTACATGAAATGCAAAAGTTGAT

TGGTCTAGCTTCATATGTTGGATATAAATTTAGATTTGACTTACTATACTACATCAACACACTTGCTCA

ACATATACTATTCCCCTCTAGGCAAGTTTTAGACATGACATATGAGTTAATACAATTCATGTGGGACAC

TAGAGATAAACAATTAATATGGCACAAAAACAAACCTACCAAGCCAGATAATAAACTAGTCGCAATA

AGCGATGCTTCATATGGTAACCAACCATATTACAAGTCACAAATTGGTAACATTTTCCTACTCAACGG

AAAAGTGATTGGAGGAAAGTCGACAAAGGCTTCGTTAACATGCACTTCAACTACAGAAGCAGAAATA

CACGCAGTCAGTGAAGCTATACCGCTATTGAATAACCTCAGTCACCTTGTGCAAGAACTTAACAAGAA

ACCAATTATTAAAGGCTTACTTACTGATAGTAGATCAACGATCAGTATAATTAAGTCTACAAATGAAG

AGAAATTTAGAAACAGATTTTTTGGCACAAAGGCAATGAGACTTAGAGATGAAGTATCAGGTAATAAT

TTATACGTATACTACATCGAGACCAAGAAGAACATTGCTGATGTGATGACAAAACCTCTTCCGATAAA

AACATTTAAACTATTAACAAACAAATGGATTCATTAGATCTATTACATTATGGGTGGTATGTTGGAATA

AAAATCAACTATCATCTACTAACTAGTATTTACGTTACTAGTATATTATCATATACGGTGTTAGAAGAT

GACGCAAATGATGAGAAATAGTCATCTAAATTAGTGGAAGCTGAAACGCAAGGATTGATAATGTAAT

AGGATCAATGAATATTAACATATAAAACGATGATAATAATATTTATAGAATTGTGTAGAATTGCAGAT

TCCCTTTTATGGATTCCTAAATCCTCGAGGAGAACTTCTAGTATATTCTGTATACCTAATATTATAGCCT

TTATCAACAATGGAATCCCAACAATTATCTAATTACCCACAAATTTCTCAGATGGACTAGTAGATTTT

TATAGAGCAGATTTTCCAATATGGGAGTGATGCGGTTTGTTTATGTATAAATAGAAAGGGACATATT

TTTATTATTATTATTTTAGTTATTTAGCATGTATGTTATTTTATCGGTGAATTGTAATGATCGAATAATA

ATTGGAGGTTGAAGAAGTTGCAAAAAATATTTACTTGGACGAGTCCGGAATCGAACCGGAGACCTCTC

CCATGCTAAGGGAGCGCGCTACCGACTACGCCACACGCCCAATTTTCTTGTTGTCTGTTGTGTTTCAGA

ATGGGGTACGTCAGTATGATAATAATCATCCTAAACGTTCTTAAATTACATATGAAACAACCTTATAG

CAAAACGAACAGAATGAGCAACATGAGATGAAACTCCGCCTCCTTAACTGAACTTTCCAAACGTATAA

ACGCCTGAAAAATTAGTTTAGATCCGAGATTCCGCGCTTCCACCATCAAGTATGATCCATATTTTATAT

AATATATAAGATAAGTAACATTCCGTAAGCTGATAATCCCTTTTGGCAACTCGTTACTTCCCAAAGACT

GTTTATATTAGGATTGTCAAGGGACCCCGGTATTGCTCGAGCCCGTAATACAACAGTTGTCTTTCACTG

CTCTCTATGTTTTGAGACCTCCAGTTCACCACATATATTCGATCTTTTTCTTACTGTTGAAGCAAGAATC

TGTTGGAATGAAGGCCTAGTATTGTCTATTGACTAATATTCATCTTACTAGTATATTATCATATACAGT

GTAAGAAGATGGCATAAAGATTGAGAACCAGTCATCAGACTAATGAAAGCTGAAATGCAAGGACTGA

TAATGTAATGGGATAATGAAATATATAAAACGGAAGGAGAAATAACCGTGATATTATTATGTAGATTT

ACCGACTCCACTTGGAGGATTTCTCTATTCTCGAGGGAAACTTGGTATATTCGTACACCTAATATTATA

GCTCTTGATAACAATGAAATTT 

  
HAP1 genomic sequence (in repaired S288C HAP1 strain) 
GCTTCTGTCACTTAGTAAGCAAATGTACGAAACCCAGAGCATTGTATGTACACCAGCAGTCGTTTTTTG

TAGCTCTTTTCCATGGATGGACGATGATGGCAAGACGCGATCGTGGCGGAGCCTCACTAAGAAAAACA

ATTGTGGAGAATCTATACACACAGAAATCGTACTTCAAGAAATATTGATTAGCGAGCCTTTAAGCACA

GAACAATCTCTATAGCCAACATCTTGTGGAAGCTACAACTGTTTTTCTTGTTCCCGCTTGAGTAGGGCC



TTACAAGGCAAGACCGTATAAAATAAAGATAACTCCTCCGCCGTATCCTGAATTTCGTGTGCCCTTTCT

CTCTCTCTCTCTTCCTCTTTCTTCCTTTCCCTTTCCCTCTTCTTCTTATCTCAACAACCGCCCAGCGCATT

AGCAAACCACAGTACGAGCTGTACGGCTGAGCCACTGCACCTGTCTGGCTTGCCCCTTTTTGTTGAGTA

ACCGGGTAATAATTCGGCTGTCTAAACGATACAATCCTCGTTCCACCCACACCCATTCACCCGTCGGGC

GAAATCCACCCTCGCGGCCTCGTTTAGAATACCAGGCAACGGCACCAGCAACGGCCCCGGTAACTCGA

TCGCGTTCATATATATCGGATATACTCTTGAGGCACAATTTTTTTCGGTTTTCGGTTTTTTCTATTATTCT

TCGAGATGCAAAGCACACATTTGAGACTCACAACTCAAGATACCGCAAGCACACAGACGCTATTGTTC

TCCCAAAGAATAGGTTCCTGCAGTGCTCTTTTAAGGTTTGAAGATATTGCACAAAATTGTATCTGATTT

CATCTCATCGAACCTCATTCCATCAACTTCCTTTTATCAAAGCATCTTGTTTTGTTTTCGCAGAAAATTT

TTCTTCCCTTTCAATTTGGCCTTTTAGTTTTTCTCCAGTCGCAGGCAAGAAGGTAAGGAAATAGAAGAA

AAAGAAAAAAAAAAAAAGGGAACAATAGGTTAGATGTCGAATACCCCTTATAATTCATCTGTGCCTT

CCATTGCATCCATGACCCAGTCTTCGGTCTCAAGAAGTCCTAACATGCATACAGCAACTACGCCCGGT

GCCAACACCAGCTCTAACTCTCCACCCTTGCACATGTCTTCAGATTCGTCCAAGATCAAGAGGAAGCG

TAACAGAATTCCGCTCAGTTGCACCATTTGTCGGAAAAGGAAAGTCAAATGTGACAAACTCAGACCAC

ACTGCCAGCAGTGCACTAAAACTGGGGTAGCCCATCTCTGCCACTACATGGAACAGACCTGGGCAGAA

GAGGCAGAGAAAGAATTGCTGAAGGACAACGAATTAAAGAAGCTTAGGGAGCGCGTAAAATCTTTAG

AAAAGACTCTTTCTAAGGTGCACTCTTCTCCTTCGTCTAACTCCTTGAAAAGTTACAACACTCCCGAGA

GCAGCAACCTGTTTATGGGTAGCGATGAACACACCACCCTTGTTAATGCAAATACAGGCTCTGCTTCCT

CTGCCTCGCATATGCATCAGCAACAACAGCAACAGCAGCAACAGGAACAACAACAAGACTTTTCCAG

AAGTGCGAACGCCAACGCGAATTCCTCGTCCCTTTCTATCTCAAATAAATATGACAACGATGAGCTGG

ACTTAACTAAGGACTTTGATCTTTTGCATATCAAAAGTAACGGAACCATCCACTTAGGTGCCACCCACT

GGTTGTCTATCATGAAAGGTGACCCGTACCTAAAACTTTTGTGGGGTCATATCTTCGCTATGAGGGAA

AAGTTAAATGAATGGTACTACCAAAAAAATTCGTACTCTAAGCTGAAGTCAAGCAAATGTCCCATCAA

TCACGCGCAAGCGCCGCCTTCTGCCGCTGCCGCCGCTACCAGAAAATGTCCTGTTGATCACTCCGCGTT

TTCGTCTGGCATGGTGGCCCCAAAGGAGGAGACTCCTCTTCCTAGGAAATGTCCAGTTGACCACACCA

TGTTCTCTTCGGGAATGATTCCTCCCAGAGAGGACACTTCGTCCCAGAAGAGGTGTCCCGTTGACCAC

ACCATGTATTCCGCAGGAATGATGCCGCCCAAGGACGAGACACCTTCCCCATTTTCCACTAAAGCTAT

GATAGACCATAACAAGCATACAATGAATCCGCCTCAGTCAAAATGTCCTGTGGACCATAGAAACTATA

TGAAGGATTATCCCTCTGACATGGCAAATTCTTCTTCGAACCCGGCAAGTCGTTGCCCCATTGACCATT

CAAGCATGAAAAATACAGCGGCCTTACCAGCTTCAACGCACAATACCATCCCACACCACCAACCACAG

TCCGGATCTCATGCTCGTTCGCATCCCGCACAAAGCAGGAAACATGATTCCTACATGACAGAATCTGA

AGTCCTCGCAACACTTTGTGAGATGTTGCCACCAAAGCGCGTCATCGCATTATTCATCGAGAAATTCTT

CAAACATTTATACCCTGCCATTCCAATCTTAGATGAACAGAATTTCAAAAATCACGTGAATCAAATGC

TTTCGTTGTCTTCGATGAATCCCACAGTTAACAACTTTGGTATGAGCATGCCATCTTCATCTACACTAG

AGAACCAACCCATAACACAAATCAATCTTCCAAAACTTTCCGATTCTTGTAACTTAGGTATTCTGATAA

TAATCTTGAGATTGACATGGCTATCCATACCTTCTAATTCCTGCGAAGTCGACCTGGGAGAAGAAAGT

GGCTCATTTTTAGTGCCCAACGAATCTAGCAATATGTCTGCATCTGCATTGACCTCGATGGCTAAAGAA

GAATCACTTCTGCTAAAGCATGAGACACCGGTCGAGGCACTGGAGCTATGTCAAAAATACTTGATTAA

ATTCGATGAACTTTCTAGTATTTCCAATAACAACGTTAATTTAACCACGGTGCAGTTTGCCATTTTTTAC

AACTTCTATATGAAAAGTGCCTCTAATGATTTGACTACCTTGACAAATACCAACAACACTGGCATGGC

CAATCCTGGTCACGATTCCGAGTCTCACCAGATCCTATTGTCCAATATTACTCAAATGGCCTTTAGTTG

TGGGTTACACAGAGACCCTGATAATTTTCCTCAATTAAACGCTACCATTCCAGCAACCAGCCAGGACG

TGTCTAACAACGGGAGCAAAAAGGCAAACCCTAGCACCAATCCAACTTTGAATAACAACATGTCTGCT

GCCACTACCAACAGCAGTAGCAGATCTGGCAGTGCTGATTCAAGAAGTGGTTCTAACCCTGTGAACAA

GAAGGAAAATCAGGTTAGTATCGAAAGATTTAAACACACTTGGAGGAAAATTTGGTATTACATTGTTA

GCATGGATGTTAACCAATCTCTTTCCCTGGGGAGCCCTCGACTACTAAGAAATCTGAGGGATTTCAGC

GATACAAAGCTACCAAGTGCGTCAAGGATTGATTATGTTCGCGATATCAAAGAGTTAATCATTGTGAA

GAATTTTACTCTTTTTTTCCAAATTGATTTGTGTATTATTGCTGTATTAAATCACATTTTGAATGTTTCTT

TAGCAAGAAGCGTGAGAAAATTTGAACTGGATTCATTGATTAATTTATTGAAAAATCTGACCTATGGT

ACTGAGAATGTCAATGATGTAGTGAGCTCCTTGATCAACAAAGGGTTATTACCAACTTCGGAAGGTGG

TTCTGTAGATTCAAATAATGATGAAATTTACGGTCTACCGAAACTACCCGATATTCTAAACCATGGTCA

ACATAACCAAAACTTGTATGCTGATGGAAGAAATACTTCTAGTAGTGATATAGATAAGAAATTGGACC

TTCCTCACGAATCTACAACGAGAGCTCTATTCTTTTCCAAGCATATGACAATTAGAATGTTGCTGTACT

TATTGAACTACATTTTGTTTACTCATTATGAACCAATGGGCAGTGAAGATCCTGGTACTAATATCCTAG

CTAAGGAGTACGCTCAAGAGGCATTAAATTTTGCCATGGATGGCTACAGAAACTGCATGATTTTCTTC

AACAATATCAGAAACACCAATTCACTATTCGATTACATGAATGTTATCTTGTCTTACCCTTGTTTGGAC



ATTGGACATCGTTCTTTACAATTTATCGTTTGTTTGATCCTGAGAGCTAAATGTGGCCCATTGACTGGT

ATGCGTGAATCATCGATCATTACTAATGGTACATCAAGTGGATTTAATAGTTCGGTAGAAGATGAGGA

CGTCAAAGTTAAACAAGAATCTTCTGATGAATTGAAAAAAGACGATTTCATGAAAGATGTAAATTTGG

ATTCAGGCGATTCATTAGCAGAGATTCTAATGTCAAGAATGCTGCTATTTCAAAAACTAACAAAACAA

CTATCAAAGAAGTACAACTACGCTATTCGTATGAACAAATCCACTGGATTCTTTGTCTCTTTACTAGAT

ACACCTTCAAAGAAATCAGACTCGAAATCGGGTGGTAGTTCATTCATGTTGGGTAATTGGAAACATCC

AAAGGTTTCAAACATGAGCGGATTTCTTGCTGGTGACAAAGACCAATTACAGAAATGCCCCGTGTACC

AAGATGCGCTGGGGTTTGTTAGTCCAACCGGTGCTAATGAAGGTTCTGCTCCGATGCAAGGCATGTCC

TTACAGGGCTCTACTGCTAGGATGGGAGGGACCCAGTTGCCACCAATTAGATCATACAAACCTATCAC

GTACACAAGTAGTAATCTACGTCGTATGAATGAAACGGGTGAGGCAGAAGCTAAGAGAAGAAGATTT

AATGATGGCTATATTGATAATAATAGTAACAACGATATACCTAGAGGAATCAGCCCAAAACCTTCAAA

TGGGCTATCATCGGTGCAGCCACTATTATCGTCATTTTCCATGAACCAGCTAAACGGGGGTACCATTCC

AACGGTTCCATCGTTAACCAACATTACTTCACAAATGGGAGCTTTACCATCTTTAGATAGGATCACCAC

TAATCAAATAAATTTGCCAGACCCATCTAGAGATGAAGCATTTGACAACTCCATCAAGCAAATGACGC

CTATGACAAGTGCATTCATGAATGCTAATACTACAATTCCAAGTTCAACTTTAAACGGGAATATGAAC

ATGAATGGAGCTGGAACTGCGAATACAGATACAAGTGCCAACGGCAGTGCTTTATCGACACTGACAA

GCCCACAAGGCTCAGACTTAGCATCCAATTCTGCTACACAGTATAAACCTGACTTAGAAGACTTTTTG

ATGCAAAATTCTAACTTTAATGGGCTAATGATAAATCCTTCCAGTCTGGTAGAAGTTGTTGGTGGATAC

AACGATCCTAATAACCTTGGAAGAAATGACGCGGTTGATTTTCTACCCGTTGATAATGTTGAAATTGAT

GGACTAGTAGATTTTTATAGAGCAGATTTTCCAATATGGGAGTGATGCGGTTTGTTTATGTATAAATAG

AAAGGGACATATTTTTATTATTATTATTTTAGTTATTTAGCATGTATGTTATTTTATCGGTGAATTGTAA

TGATCGAATAATAATTGGAGGTTGAAGAAGTTGCAAAAAATATTTACTTGGACGAGTCCGGAATCGAA

CCGGAGACCTCTCCCATGCTAAGGGAGCGCGCTACCGACTACGCCACACGCCCAATTTTCTTGTTGTCT

GTTGTGTTTCAGAATGGGGTACGTCAGTATGATAATAATCATCCTAAACGTTCTTAAATTACATATGAA

ACAACCTTATAGCAAAACGAACAGAATGAGCAACATGAGATGAAACTCCGCCTCCTTAACTGAACTTT

CCAAACGTATAAACGCCTGAAAAATTAGTTTAGATCCGAGATTCCGCGCTTCCACCATCAAGTATGAT

CCATATTTTATATAATATATAAGATAAGTAACATTCCGTAAGCTGATAATCCCTTTTGGCAACTCGTTA

CTTCCCAAAGACTGTTTATATTAGGATTGTCAAGGGACCCCGGTATTGCTCGAGCCCGTAATACAACA

GTTGTCTTTCACTGCTCTCTATGTTTTGAGACCTCCAGTTCACCACATATATTCGATCTTTTTCTTACTGT

TGAAGCAAGAATCTGTTGGAATGAAGGCCTAGTATTGTCTATTGACTAATATTCATCTTACTAGTATAT

TATCATATACAGTGTAAGAAGATGGCATAAAGATTGAGAACCAGTCATCAGACTAATGAAAGCTGAA

ATGCAAGGACTGATAATGTAATGGGATAATGAAATATATAAAACGGAAGGAGAAATAACCGTGATAT

TATTATGTAGATTTACCGACTCCACTTGGAGGATTTCTCTATTCTCGAGGGAAACTTGGTATATTCGTA

CACCTAATATTATAGCTCTTGATAACAATGAAATTT 

  

  

 


