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SUPPLEMENTARY INFORMATION  
 

 

Table S1. Yeast strain genotypes, plasmids and qPCR primers.  
In addition to the indicated genotype all strains are homozygous for ura3 trp1 lys2 

and ho::LYS2 mutations. All strains are from the SK1 genetic background (35). All 

yeast strains and plasmids were constructed for this work, except ORD7304 (gift 

from V. Borde), ORD8175, pAP1, pAP11 and p_gRNA_handle plasmids (21,25,34). 

 

Table S2. Genomic sites targeted by CRISPR-dCas9-Spo11.  
To clone the guide sequence into the p_gRNA_handle vector, the following pair of 

oligonucleotides were PCR amplified:  

5’-gactagccttattttaacttgctatttctagctctaaaac(N)20-3’ and 

5’-ctgggaacgaaactctgggagctgcgattggcagaagctt(N)20-3’, where N20 is the target site 

sequence indicated in the table. N20 and N20 are complementary. Lowercase texts 

correspond to sequences identical to the regions flanking the HindIII site of the 

p_gRNA_handle vector. 

 

Table S3. Features of the DNA binding modules used in this study to build the 
Spo11 fusion constructs. 
 a corresponds to the number of binding sites identified in the yeast genome for each 

DNA binding module. 
b Y represent any pyrimidine.  
 
Table S4. Genetic assays of recombination at TSF-targeted GAL2, PUT4, MSG5, 
HHF2 and MSC1 regions. After sporulation, four spore tetrads were dissected and 

genotyped for the segregation of the antibiotic resistance cassettes (see details in 

Methods). The number of parental ditype (PD) tetrads was compared to that of 

tetratypes (T) and non-parental ditypes (NPD). The genetic distance was determined 

according to the formula cM = 100(T+6NPD)/2(PD+T+NPD). Recombination rates 

were compared using a two-tailed Fischer’s exact test. 
a Data from (25). 

 

Table S5. Targeting of DSB formation by the various TSFs.  
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Figure S1. Nucleotide sequence of the TSF gene constructs used in this study. 
 
Sequence of the GAL4-SPO11 construct (pRSM046 plasmid).  
ATGGGAAAACCTATTCCTAATCCTCTGCTGGGCCTGGATTCTACCGGAGGCATGGCCCCTAAGAAAAAGCGGAAG
GTGGACGGCGGAATGAAGCTACTGTCTTCTATCGAACAAGCATGCGATATTTGCCGACTTAAAAAGCTCAAGTGC
TCCAAAGAAAAACCGAAGTGCGCCAAGTGTCTGAAGAACAACTGGGAGTGTCGCTACTCTCCCAAAACCAAAAGG
TCTCCGCTGACTAGGGCACATCTGACAGAAGTGGAATCAAGGCTAGAAAGACTGGAACAGCTATTTCTACTGATT
TTTCCTCGAGAAGACCTTGACATGATTTTGAAAATGGATTCTTTACAGGATATAAAAGCATTGTTAACAGGATTA
TTTGTACAAGATAATGTGAATAAAGATGCCGTCACAGATAGATTGGCTTCAGTGGAGACTGATATGCCTCTAACA
TTGAGACAGCATAGAATAAGTGCGACATCATCATCGGAAGAGAGTAGTAACAAAGGTCAAAGACAGTTGACTGTA
TCGATTGACTCGGCAGCTCATCATGATAACTCCACAATTCCGTTGGATTTTATGCCCAGGGATGCTCTTCATGGA
TTTGATTGGTCTGAAGAGGATGACATGTCGGATGGCTTGCCCTTCCTGAAAACGGACCCCAACAATAATGGGTTC
TTTGGCGACGGTTCTCTCTTATGTATTCTTCGATCTATTGGCTTTAAACCGGAAAATTACACGAACTCTAACGTT
AACAGGCTCCCGACCATGATTACGGATAGATACACGTTGGCTTCTAGATCCACAACATCCCGTTTACTTCAAAGT
TATCTCAATAATTTTCACCCCTACTGCCCTATCGTGCACTCACCGACGCTAATGATGTTGTATAATAACCAGATT
GAAATCGCGTCGAAGGATCAATGGCAAATCCTTTTTAACTGCATATTAGCCATTGGAGCCTGGTGTATAGAGGGG
GAATCTACTGATATAGATGTTTTTTACTATCAAAATGCTAAATCTCATTTGACGAGCAAGGTCTTCGAGTCAGGT
TCCATAATTTTGGTGACAGCCCTACATCTTCTGTCGCGATATACACAGTGGAGGCAGAAAACAAATACTAGCTAT
AATTTTCACAGCTTTTCCATAAGAATGGCCATATCATTGGGCTTGAATAGGGACCTCCCCTCGTCCTTCAGTGAT
AGCAGCATTCTGGAACAAAGACGCCGAATTTGGTGGTCTGTCTACTCTTGGGAGATCCAATTGTCCCTGCTTTAT
GGTCGATCCATCCAGCTTTCTCAGAATACAATCTCCTTCCCTTCTTCTGTCGACGATGTGCAGCGTACCACAACA
GGTCCCACCATATATCATGGCATCATTGAAACAGCAAGGCTCTTACAAGTTTTCACAAAAATCTATGAACTAGAC
AAAACAGTAACTGCAGAAAAAAGTCCTATATGTGCAAAAAAATGCTTGATGATTTGTAATGAGATTGAGGAGGTT
TCGAGACAGGCACCAAAGTTTTTACAAATGGATATTTCCACCACCGCTCTAACCAATTTGTTGAAGGAACACCCT
TGGCTATCCTTTACAAGATTCGAACTGAAGTGGAAACAGTTGTCTCTTATCATTTATGTATTAAGAGATTTTTTC
ACTAATTTTACCCAGAAAAAGTCACAACTAGAACAGGATCAAAATGATCATCAAAGTTATGAAGTTAAACGATGC
TCCATCATGTTAAGCGATGCAGCACAAAGAACTGTTATGTCTGTAAGTAGCTATATGGACAATCATAATGTCACC
CCATATTTTGCCTGGAATTGTTCTTATTACTTGTTCAATGCAGTCCTAGTACCCATAAAGACTCTACTCTCAAAC
TCAAAATCGAATGCTGAGAATAACGAGACCGCACAATTATTACAACAAATTAACACTGTTCTGATGCTATTAAAA
AAACTGGCCACTTTTAAAATCCAGACTTGTGAAAAATACATTCAAGTACTGGAAGAGGTATGTGCGCCGTTTCTG
TTATCACAGTGTGCAATCCCATTACCGCATATCAGTTATAACAATAGTAATGGTAGCGCCATTAAAAATATTGTC
GGTTCTGCAACTATCGCCCAATACCCTACTCTTCCGGAGGAAAATGTCAACAATATCAGTGTTAAATATGTTTCT
CCTGGCTCAGTAGGGCCTTCACCTGTGCCATTGAAATCAGGAGCAAGTTTCAGTGATCTAGTCAAGCTGTTATCT
AACCGTCCACCCTCTCGTAACTCTCCAGTGACAATACCAAGAAGCACACCTTCGCATCGCTCAGTCACGCCTTTT
CTAGGGCAACAGCAACAGCTGCAATCATTAGTGCCACTGACCCCGTCTGCTTTGTTTGGTGGCGCCAATTTTAAT
CAAAGTGGGAATATTGCTGATAGCTCATTGTCCTTCACTTTCACTAACAGTAGCAACGGTCCGAACCTCATAACA
ACTCAAACAAATTCTCAAGCGCTTTCACAACCAATTGCCTCCTCTAACGTTCATGATAACTTCATGAATAATGAA
ATCACGGCTAGTAAAATTGATGATGGTAATAATTCAAAACCACTGTCACCTGGTTGGACGGACCAAACTGCGTAT
AACGCGTTTGGAATCACTACAGGGATGTTTAATACCACTACAATGGATGATGTATATAACTATCTATTCGATGAT
GAAGATACCCCACCAAACCCAAAAAAAGAGCCGGAATTTATGGCCATGGAGGCCCCGGGGATCCGTATGGCTTTG
GAGGGATTGCGGAAAAAATATAAAACAAGGCAGGAATTGGTCAAAGCACTCACTCCTAAAAGACGGTCCATTCAC
TTGAACTCCAATGGTCACTCCAACGGAACTCCCTGTTCAAACGCAGATGTTTTGGCTCATATTAAGCATTTCCTG
TCATTGGCGGCTAATTCATTAGAGCAACATCAACAGCCTATTTCAATCGTCTTTCAAAACAAAAAAAAAAAAGGC
GATACAAGCAGTCCTGACATTCACACAACATTGGACTTCCCTTTGAATGGCCCGCATCTATGCACTCATCAGTTC
AAGTTGAAAAGATGCGCAATCCTTTTAAACTTATTGAAAGTCGTTATGGAAAAATTACCGCTAGGTAAAAACACT
ACAGTGAGAGATATCTTCTACTCCAACGTGGAATTGTTTCAAAGACAAGCAAACGTAGTCCAGTGGCTGGACGTT
ATACGCTTTAATTTCAAGCTCTCTCCAAGAAAATCCTTAAACATTATACCAGCTCAAAAGGGTTTAGTTTATTCG
CCTTTCCCCATTGATATTTATGACAATATTCTGACATGTGAAAATGAACCAAAGATGCAAAAGCAAACAATTTTC
CCTGGTAAGCCCTGTCTAATTCCATTTTTCCAAGATGATGCGGTCATCAAGTTAGGGACAACAAGTATGTGTAAT
ATTGTAATAGTGGAAAAAGAAGCTGTCTTCACCAAATTAGTAAATAATTATCACAAGTTGAGTACAAATACCATG
CTCATTACAGGTAAGGGATTTCCAGATTTCTTGACAAGGTTATTCCTAAAAAAACTAGAACAATATTGCTCCAAA
TTGATATCGGACTGTTCTATATTTACCGATGCGGACCCCTATGGGATTAGCATAGCCCTAAATTATACTCACTCG
AATGAACGCAACGCTTATATTTGCACGATGGCAAACTATAAAGGAATTCGTATTACGCAAGTTTTGGCACAAAAT
AATGAAGTGCATAACAAATCCATTCAATTATTGAGTTTGAATCAGCGCGACTACTCCTTAGCCAAGAATTTGATA
GCATCTCTGACTGCCAACAGCTGGGATATTGCAACTTCACCATTAAAGAACGTCATCATAGAATGTCAGCGGGAA
ATTTTTTTCCAAAAGAAAGCTGAAATGAACGAGATTGATGCCAGAATTTTTGAATACAAATGA 
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Sequence of the TEC1-SPO11 construct (pRSM026 plasmid).  
ATGAGTCTTAAAGAAGACGACTTTGGCAAGGATAATTCTAGAAATATAGAATCATATACTGGTAGAATTTTTGAC
GTATATATACAAAAAGATTCGTATTCACAGTCGGCCTTGGATGATATGTTTCCAGAAGCCGTAGTTTCAACCGCC
GCTTGTGTGAAAAATGAAGCGGAGGATAACATCAATCTCATAGACACGCATCCTCAATTCGAACTGGTAAATACT
GGACTGGGTGCTAAATCGGACGATTTGAAATCTCCATCAGCAAAGGCTACGTTCACTGACAAGCAGAGGAAGAAT
GAAGTACCAAATATATCTGTGAGCAACTACTTTCCCGGACAAAGTAGCGAAACGTCGTCAACAACGGAATCTTGG
ACTATCGGTTGTGATAAGTGGTCAGAAAAGGTAGAAGAGGCATTCCTTGAGGCACTTAGACTGATAATGAAAAAT
GGGACCACAAAAATAAAAATAAGAAATGCCAATTTTGGAAGAAACGAGCTGATTTCATTATATATCAAGCACAAA
ACCAACGAGTTCAGAACCAAAAAGCAAATTTCTTCCCATATTCAAGTCTGGAAGAAGACCATACAAAACAAAATC
AAGGACTCGCTGACCCTATCATCAAAGGAGAAGGAGCTTCTACACCTTATCGAACATGGCGCTGAACAAACTACT
GAAAACTCAAACCTGTTTTATGACATATTTGAAGAAATTATCGACTCTCTACCTTCAGTCAGTGATTCTGGAAGT
TTAACCCCTAAAAACCTCTATGTAAGTAATAATAGCAGTGGATTGTCAGTACATTCAAAACTGCTTACGCCAATC
ACTGCTTCCAACGAGAAAAAAATTGAAAATTTCATAAAAACTAATGCTGCATCTCAAGCCAAAACCCCCCTCATT
TACGCTAAGCACATTTATGAAAACATAGACGGCTACAAGTGCGTTCCGTCAAAGAGGCCTCTTGAACAACTTTCC
CCCACGGAACTCCACCAGGGAGATCGCCCCAATAAGGCTAGCTTTTCCAACAAGAAGGCAATCCTGGAGAGTGCA
AAAAAAATCGAAATAGAGCAGAGAAAGATAATCAACAAATACCAAAGAATTTCCCGCATACAAGAACATGAAAGT
AATCCTGAGTTCAGTTCCAATTCCAATTCCGGTTCAGAGTACGAATCGGAGGAAGAAGTAGTCCCAAGATCAGCC
ACAGTCACACAACTCCAAAGCAGACCAGTGCCATACTACAAGAATAATGGAATGCCCTACTCACTCTCCAAAGTA
CGAGGAAGGCCCATGTATCCAAGACCTGCTGAAGATGCTTACAATGCCAATTATATTCAAGGTCTGCCCCAGTAC
CAAACATCTTATTTTTCGCAGCTGTTATTATCATCACCCCAGCATTACGAACATTCTCCACATCAAAGGAACTTT
ACGCCATCCAACCAATCGCATGGGAACTTTTATCCGGAATTTATGGCCATGGAGGCCCCGGGGATCCGTATGGCT
TTGGAGGGATTGCGGAAAAAATATAAAACAAGGCAGGAATTGGTCAAAGCACTCACTCCTAAAAGACGGTCCATT
CACTTGAACTCCAATGGTCACTCCAACGGAACTCCCTGTTCAAACGCAGATGTTTTGGCTCATATTAAGCATTTC
CTGTCATTGGCGGCTAATTCATTAGAGCAACATCAACAGCCTATTTCAATCGTCTTTCAAAACAAAAAAAAAAAA
GGCGATACAAGCAGTCCTGACATTCACACAACATTGGACTTCCCTTTGAATGGCCCGCATCTATGCACTCATCAG
TTCAAGTTGAAAAGATGCGCAATCCTTTTAAACTTATTGAAAGTCGTTATGGAAAAATTACCGCTAGGTAAAAAC
ACTACAGTGAGAGATATCTTCTACTCCAACGTGGAATTGTTTCAAAGACAAGCAAACGTAGTCCAGTGGCTGGAC
GTTATACGCTTTAATTTCAAGCTCTCTCCAAGAAAATCCTTAAACATTATACCAGCTCAAAAGGGTTTAGTTTAT
TCGCCTTTCCCCATTGATATTTATGACAATATTCTGACATGTGAAAATGAACCAAAGATGCAAAAGCAAACAATT
TTCCCTGGTAAGCCCTGTCTAATTCCATTTTTCCAAGATGATGCGGTCATCAAGTTAGGGACAACAAGTATGTGT
AATATTGTAATAGTGGAAAAAGAAGCTGTCTTCACCAAATTAGTAAATAATTATCACAAGTTGAGTACAAATACC
ATGCTCATTACAGGTAAGGGATTTCCAGATTTCTTGACAAGGTTATTCCTAAAAAAACTAGAACAATATTGCTCC
AAATTGATATCGGACTGTTCTATATTTACCGATGCGGACCCCTATGGGATTAGCATAGCCCTAAATTATACTCAC
TCGAATGAACGCAACGCTTATATTTGCACGATGGCAAACTATAAAGGAATTCGTATTACGCAAGTTTTGGCACAA
AATAATGAAGTGCATAACAAATCCATTCAATTATTGAGTTTGAATCAGCGCGACTACTCCTTAGCCAAGAATTTG
ATAGCATCTCTGACTGCCAACAGCTGGGATATTGCAACTTCACCATTAAAGAACGTCATCATAGAATGTCAGCGG
GAAATTTTTTTCCAAAAGAAAGCTGAAATGAACGAGATTGATGCCAGAATTTTTGAATACAAATGA 
 
 
 
Sequence of the RSC3-SPO11 construct (pRSM070 plasmid).  
ATGGATATTCGTGGTAGAAAAATGAAAAAACCGCCTGCATGCGTGCAGTGCCGTAAGAGGAAGATAGGCTGCGAT
CGTGTTAAGCCGATTTGTGGGAACTGTATGAAGCATAATAAAATGGACTGCTTTTATCCGGACGTTCCCGGACAA
TACGTTCCCTCTAGTTCTTCCTCTTCCAATACACGCCAAGTAGCCAACGGTCCGTACTTAAACTCTTATTACGCT
TCTCGTCGTGTCTCCAAGGAAACTGCTGCACTTTTGCAGAAAAATCCAGAACTGGCTTCTTTGGAGCAAATAAGA
GAATACAACACGCGTCTGCAACTGCTCAATGCTCAAAATCAACTTAATAATAGATCATCTGCGGCAAATGCAACC
TTGAATCAACAACACACTCAATATATTCCAAAATCAGTGCCTTCCTTGGAAAGTAAGCCAGTCACTTCTGCAAAC
GAATCTTCTACTCCACTCAATTGGGTTCAAGGCCCTGCAATTTTTCATATGCTAACCTCTCCTTACACACAAGAT
GAAATCATCAATCATGAAATGAATTTCTTGAAAGGCAGACTACTGGAATTGCAAGAAATTACAGGTAAGAAAATT
ACGGGAGTAAATCTTGATCTCAAGCAGGATTCCTCAGCGCAAATGCAGTCTTCACACTCCAATAGAAACCAAGAG
GAGTTTTTGACAATTAAGAAAAGAAAACTGAGTGAAGACGGCGTTACGGACGGGGACGGTAAGCCAATTCCAGAG
AGTGAAAGAAGACCTCATCTTAATGAATTTAAGGATTTAGATCCTCAATTTTTGGATACTAATAAAGTTTTTAAT
GTGTTTAATTCTGCTATTTCAGAAGAAGGTAGAAACAGATTATGGCTGTTACCAAAAAATATAAATAAAAGTTCT
ATCTTCCAGATTCAGTATTTGATTGAACGTGATCCTTTCCTATTCAAATTCTTCAATGACTTGAATATATTAATT
GAAACGCAATTTAATGGACCTTTGCACGATTTGGTAGCAAGCCGTAACAGTATTGAGCGCAACAGTGGCATATCT
CAAATATTAAAGTTTCCTTCACAATCGATAACACAGACCCTTATCAACAAATACTTATCCACGATAACGGAAACG
AATTCAATACTTCCAATATTAAAACCAAAGAGACTATTACCCATAGTTGAGCAGCTTTTTCCTTCTAACACCATT
AATAAGCCAAATTCTAAAGATTTTGAAACTATTTTTCAAGTTTTTAGTGTGACCAATGATCAGCTACTAAATCTA
GGATTTATTACTCTCTGTCTCCTGATTCTTTTTGAATCGTTGAATTCTACGGTTTTGATTCCTCTTAGAGATGAT
GAACACTTGCAATTATTCAATGTGTTATTCAACTACTTGCCTTTGTTGAAGTCTAATTTAACAACGCTTAGATTT
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GAAATTGAAAAAAGGTCAATGTGTAATATAGAGACCCTGCGGTTTATTTCTTTGTGGAAATATTACCAATTTGTG
ATGGACACGTCGTCATCGTCCTCTTTCGTAATTGATTACGACGAAGATATGCATATGGCATGTTTACTATCGTTA
AATCATGAAACTCAAAATCAATCTCATATTTTGACCTGGAATTTCATATTTAAGAACTACTGCTGGAGACACCTT
TTCTTAGGTCAATTGCCGTTGCTAATGTCTGAACCTTTCACAAATTCTACCCCAATTATTGATCCTTTGTTGAAC
AACGATTTTGAATTGATTGATTTTGAAGTAAACTTGATGAAATATTTGCAAAGTAAAGATCAACAACTATCCATT
GATAAAATTATACAGTTAATCAAGCTTTTGAAAAATAAGAATATCGAGGTCAGCCAAGGATGTTTAACGACTCCT
TCAATAATTAATAATATCATGGATTCTCTAATCTACAGGAATTCAATGTTATATTTGAACTTTTACCTCTTATTG
CAATTTGAAACATTGAAAAATTATGCTAAATTTAACGAAATTTTGGAAGACTTTTTGGAATTGTCGAGGGAGACC
TTGTTCTTTGTTTTCTCGAACTTAGCCAATATTAAATTTGCTGGTCATGAATTCACATTCATCAATAAATCTATT
GTGGTTCTGCAAACTTTAGTTTTAATGCTTTTGGCGCTCTATCAAAGGTCTTTTGATTCTTCAAAGAGGACGAAT
GATGCTAATGAAATCAGTGAGCAAACAGATATTCATAGTAATAACGACAATAGTAAGAGAATAAAGAATAAAAAT
GTTATTCATTTAATTATCAACAAAATTGCAATGTTGTTAAGTGATTATACCAAGAATTGTAAAAAGCAAAATAAA
CTCATCGAAAATCTGATTATTAAAATTAAGACAATCTCCAAGTATATCAAAAATCTTGAGGAGAATAAGGTAACG
ACTAGCGCCGATTCAAATTATTCCATTAATAACGGATTTTCTGGCATATCTGCAGAGCAGTTGATTAAATTAAAT
CACGAGTTGAGTAAAATTTCAGAATCTCTGATAAAAACGGATTTTTATGAACAGAGGAAAAATAGCACAGTTTCT
AATGGAGTTTTAGGCGCAGCAGCTCCTGTTGATAGCGACGCAAATTCGGATACTTTCGGTTTAACAAAGGAGAAT
TTCAACGAAGTTTTTGAGGCTATTCGTAGCCCGGAATTTATGGCCATGGAGGCCCCGGGGATCCGTATGGCTTTG
GAGGGATTGCGGAAAAAATATAAAACAAGGCAGGAATTGGTCAAAGCACTCACTCCTAAAAGACGGTCCATTCAC
TTGAACTCCAATGGTCACTCCAACGGAACTCCCTGTTCAAACGCAGATGTTTTGGCTCATATTAAGCATTTCCTG
TCATTGGCGGCTAATTCATTAGAGCAACATCAACAGCCTATTTCAATCGTCTTTCAAAACAAAAAAAAAAAAGGC
GATACAAGCAGTCCTGACATTCACACAACATTGGACTTCCCTTTGAATGGCCCGCATCTATGCACTCATCAGTTC
AAGTTGAAAAGATGCGCAATCCTTTTAAACTTATTGAAAGTCGTTATGGAAAAATTACCGCTAGGTAAAAACACT
ACAGTGAGAGATATCTTCTACTCCAACGTGGAATTGTTTCAAAGACAAGCAAACGTAGTCCAGTGGCTGGACGTT
ATACGCTTTAATTTCAAGCTCTCTCCAAGAAAATCCTTAAACATTATACCAGCTCAAAAGGGTTTAGTTTATTCG
CCTTTCCCCATTGATATTTATGACAATATTCTGACATGTGAAAATGAACCAAAGATGCAAAAGCAAACAATTTTC
CCTGGTAAGCCCTGTCTAATTCCATTTTTCCAAGATGATGCGGTCATCAAGTTAGGGACAACAAGTATGTGTAAT
ATTGTAATAGTGGAAAAAGAAGCTGTCTTCACCAAATTAGTAAATAATTATCACAAGTTGAGTACAAATACCATG
CTCATTACAGGTAAGGGATTTCCAGATTTCTTGACAAGGTTATTCCTAAAAAAACTAGAACAATATTGCTCCAAA
TTGATATCGGACTGTTCTATATTTACCGATGCGGACCCCTATGGGATTAGCATAGCCCTAAATTATACTCACTCG
AATGAACGCAACGCTTATATTTGCACGATGGCAAACTATAAAGGAATTCGTATTACGCAAGTTTTGGCACAAAAT
AATGAAGTGCATAACAAATCCATTCAATTATTGAGTTTGAATCAGCGCGACTACTCCTTAGCCAAGAATTTGATA
GCATCTCTGACTGCCAACAGCTGGGATATTGCAACTTCACCATTAAAGAACGTCATCATAGAATGTCAGCGGGAA
ATTTTTTTCCAAAAGAAAGCTGAAATGAACGAGATTGATGCCAGAATTTTTGAATACAAATGA 
 
 
Sequence of the MTW1-SPO11 construct (pMLM023 plasmid).  
ATGGATATTCGTGGTAGAAAAATGAAAAAACCGCCTGCATGCGTGCAGTGCCGTAAGAGGAAGATAGGCTGCGAT
CGTGTTAAGCCGATTTGTGGGAACTGTATGAAGCATAATAAAATGGACTGCTTTTATCCGGACGTTCCCGGACAA
TACGTTCCCTCTAGTTCTTCCTCTTCCAATACACGCCAAGTAGCCAACGGTCCGTACTTAAACTCTTATTACGCT
TCTCGTCGTGTCTCCAAGGAAACTGCTGCACTTTTGCAGAAAAATCCAGAACTGGCTTCTTTGGAGCAAATAAGA
GAATACAACACGCGTCTGCAACTGCTCAATGCTCAAAATCAACTTAATAATAGATCATCTGCGGCAAATGCAACC
TTGAATCAACAACACACTCAATATATTCCAAAATCAGTGCCTTCCTTGGAAAGTAAGCCAGTCACTTCTGCAAAC
GAATCTTCTACTCCACTCAATTGGGTTCAAGGCCCTGCAATTTTTCATATGCTAACCTCTCCTTACACACAAGAT
GAAATCATCAATCATGAAATGAATTTCTTGAAAGGCAGACTACTGGAATTGCAAGAAATTACAGGTAAGAAAATT
ACGGGAGTAAATCTTGATCTCAAGCAGGATTCCTCAGCGCAAATGCAGTCTTCACACTCCAATAGAAACCAAGAG
GAGTTTTTGACAATTAAGAAAAGAAAACTGAGTGAAGACGGCGTTACGGACGGGGACGGTAAGCCAATTCCAGAG
AGTGAAAGAAGACCTCATCTTAATGAATTTAAGGATTTAGATCCTCAATTTTTGGATACTAATAAAGTTTTTAAT
GTGTTTAATTCTGCTATTTCAGAAGAAGGTAGAAACAGATTATGGCTGTTACCAAAAAATATAAATAAAAGTTCT
ATCTTCCAGATTCAGTATTTGATTGAACGTGATCCTTTCCTATTCAAATTCTTCAATGACTTGAATATATTAATT
GAAACGCAATTTAATGGACCTTTGCACGATTTGGTAGCAAGCCGTAACAGTATTGAGCGCAACAGTGGCATATCT
CAAATATTAAAGTTTCCTTCACAATCGATAACACAGACCCTTATCAACAAATACTTATCCACGATAACGGAAACG
AATTCAATACTTCCAATATTAAAACCAAAGAGACTATTACCCATAGTTGAGCAGCTTTTTCCTTCTAACACCATT
AATAAGCCAAATTCTAAAGATTTTGAAACTATTTTTCAAGTTTTTAGTGTGACCAATGATCAGCTACTAAATCTA
GGATTTATTACTCTCTGTCTCCTGATTCTTTTTGAATCGTTGAATTCTACGGTTTTGATTCCTCTTAGAGATGAT
GAACACTTGCAATTATTCAATGTGTTATTCAACTACTTGCCTTTGTTGAAGTCTAATTTAACAACGCTTAGATTT
GAAATTGAAAAAAGGTCAATGTGTAATATAGAGACCCTGCGGTTTATTTCTTTGTGGAAATATTACCAATTTGTG
ATGGACACGTCGTCATCGTCCTCTTTCGTAATTGATTACGACGAAGATATGCATATGGCATGTTTACTATCGTTA
AATCATGAAACTCAAAATCAATCTCATATTTTGACCTGGAATTTCATATTTAAGAACTACTGCTGGAGACACCTT
TTCTTAGGTCAATTGCCGTTGCTAATGTCTGAACCTTTCACAAATTCTACCCCAATTATTGATCCTTTGTTGAAC
AACGATTTTGAATTGATTGATTTTGAAGTAAACTTGATGAAATATTTGCAAAGTAAAGATCAACAACTATCCATT
GATAAAATTATACAGTTAATCAAGCTTTTGAAAAATAAGAATATCGAGGTCAGCCAAGGATGTTTAACGACTCCT
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TCAATAATTAATAATATCATGGATTCTCTAATCTACAGGAATTCAATGTTATATTTGAACTTTTACCTCTTATTG
CAATTTGAAACATTGAAAAATTATGCTAAATTTAACGAAATTTTGGAAGACTTTTTGGAATTGTCGAGGGAGACC
TTGTTCTTTGTTTTCTCGAACTTAGCCAATATTAAATTTGCTGGTCATGAATTCACATTCATCAATAAATCTATT
GTGGTTCTGCAAACTTTAGTTTTAATGCTTTTGGCGCTCTATCAAAGGTCTTTTGATTCTTCAAAGAGGACGAAT
GATGCTAATGAAATCAGTGAGCAAACAGATATTCATAGTAATAACGACAATAGTAAGAGAATAAAGAATAAAAAT
GTTATTCATTTAATTATCAACAAAATTGCAATGTTGTTAAGTGATTATACCAAGAATTGTAAAAAGCAAAATAAA
CTCATCGAAAATCTGATTATTAAAATTAAGACAATCTCCAAGTATATCAAAAATCTTGAGGAGAATAAGGTAACG
ACTAGCGCCGATTCAAATTATTCCATTAATAACGGATTTTCTGGCATATCTGCAGAGCAGTTGATTAAATTAAAT
CACGAGTTGAGTAAAATTTCAGAATCTCTGATAAAAACGGATTTTTATGAACAGAGGAAAAATAGCACAGTTTCT
AATGGAGTTTTAGGCGCAGCAGCTCCTGTTGATAGCGACGCAAATTCGGATACTTTCGGTTTAACAAAGGAGAAT
TTCAACGAAGTTTTTGAGGCTATTCGTAGCCCGGAATTTATGGCCATGGAGGCCCCGGGGATCCGTATGGCTTTG
GAGGGATTGCGGAAAAAATATAAAACAAGGCAGGAATTGGTCAAAGCACTCACTCCTAAAAGACGGTCCATTCAC
TTGAACTCCAATGGTCACTCCAACGGAACTCCCTGTTCAAACGCAGATGTTTTGGCTCATATTAAGCATTTCCTG
TCATTGGCGGCTAATTCATTAGAGCAACATCAACAGCCTATTTCAATCGTCTTTCAAAACAAAAAAAAAAAAGGC
GATACAAGCAGTCCTGACATTCACACAACATTGGACTTCCCTTTGAATGGCCCGCATCTATGCACTCATCAGTTC
AAGTTGAAAAGATGCGCAATCCTTTTAAACTTATTGAAAGTCGTTATGGAAAAATTACCGCTAGGTAAAAACACT
ACAGTGAGAGATATCTTCTACTCCAACGTGGAATTGTTTCAAAGACAAGCAAACGTAGTCCAGTGGCTGGACGTT
ATACGCTTTAATTTCAAGCTCTCTCCAAGAAAATCCTTAAACATTATACCAGCTCAAAAGGGTTTAGTTTATTCG
CCTTTCCCCATTGATATTTATGACAATATTCTGACATGTGAAAATGAACCAAAGATGCAAAAGCAAACAATTTTC
CCTGGTAAGCCCTGTCTAATTCCATTTTTCCAAGATGATGCGGTCATCAAGTTAGGGACAACAAGTATGTGTAAT
ATTGTAATAGTGGAAAAAGAAGCTGTCTTCACCAAATTAGTAAATAATTATCACAAGTTGAGTACAAATACCATG
CTCATTACAGGTAAGGGATTTCCAGATTTCTTGACAAGGTTATTCCTAAAAAAACTAGAACAATATTGCTCCAAA
TTGATATCGGACTGTTCTATATTTACCGATGCGGACCCCTATGGGATTAGCATAGCCCTAAATTATACTCACTCG
AATGAACGCAACGCTTATATTTGCACGATGGCAAACTATAAAGGAATTCGTATTACGCAAGTTTTGGCACAAAAT
AATGAAGTGCATAACAAATCCATTCAATTATTGAGTTTGAATCAGCGCGACTACTCCTTAGCCAAGAATTTGATA
GCATCTCTGACTGCCAACAGCTGGGATATTGCAACTTCACCATTAAAGAACGTCATCATAGAATGTCAGCGGGAA
ATTTTTTTCCAAAAGAAAGCTGAAATGAACGAGATTGATGCCAGAATTTTTGAATACAAATGA 
 
 
Sequence of the NLS-TALE-SPO11 construct (pML060 plasmid). 
ATGGGAAAACCTATTCCTAATCCTCTGCTGGGCCTGGATTCTACCGGAGGCATGGCCCCTAAGAAAAAGCGGAAG
GTGGACGGCGGAGTGGACCTGAGAACACTGGGATATTCTCAGCAGCAGCAGGAGAAGATCAAGCCCAAGGTGAGA
TCCACAGTGGCCCAGCACCACGAAGCCCTGGTGGGACACGGATTTACACACGCCCACATTGTGGCCCTGTCTCAG
CACCCTGCCGCCCTGGGAACAGTGGCCGTGAAATATCAGGATATGATTGCCGCCCTGCCTGAGGCCACACACGAA
GCCATTGTGGGAGTGGGAAAACAGTGGTCTGGAGCCAGAGCCCTGGAAGCCCTGCTGACAGTGGCCGGAGAACTG
AGAGGACCTCCTCTGCAGCTGGATACAGGACAGCTGCTGAAGATTGCCAAAAGGGGCGGAGTGACCGCGGTGGAA
GCCGTGCACGCCTGGAGAAATGCCCTGACAGGAGCCCCTCTGAACCTGACCCCCGAACAGGTGGTGGCCATTGCC
AGCAACATCGGCGGCAAGCAGGCCCTGGAAACCGTGCAGAGACTGCTGCCCGTGCTGTGCCAGGCCCATGGCCTG
ACACCTGAACAGGTGGTGGCTATCGCCTCTAACGGCGGAGGAAAACAGGCTCTGGAAACAGTGCAGCGGCTGCTG
CCTGTGCTGTGTCAGGCTCACGGCTTGACTCCAGAACAGGTGGTGGCTATTGCTTCCCACGACGGGGGGAAACAG
GCCCTGGAAACTGTGCAGCGCCTGCTGCCAGTGCTGTGCCAGGCTCACGGACTGACCCCCGAACAGGTGGTGGCC
ATTGCCAGCAACAACGGCGGCAAGCAGGCCCTGGAAACCGTGCAGAGACTGCTGCCCGTGCTGTGCCAGGCCCAT
GGCCTGACACCTGAACAGGTGGTGGCTATCGCCTCTAACAACGGAGGAAAACAGGCTCTGGAAACAGTGCAGCGG
CTGCTGCCTGTGCTGTGTCAGGCTCACGGCTTGACTCCAGAACAGGTGGTGGCTATTGCTTCCAACAACGGGGGG
AAACAGGCCCTGGAAACTGTGCAGCGCCTGCTGCCAGTGCTGTGCCAGGCTCACGGGCTGACCCCCGAACAGGTG
GTGGCCATTGCCAGCAACAACGGCGGCAAGCAGGCCCTGGAAACCGTGCAGAGACTGCTGCCCGTGCTGTGCCAG
GCCCATGGCCTGACACCTGAACAGGTGGTGGCTATCGCCTCTCACGACGGAGGAAAACAGGCTCTGGAAACAGTG
CAGCGGCTGCTGCCTGTGCTGTGTCAGGCTCACGGCTTGACTCCAGAACAGGTGGTGGCTATTGCTTCCAACAAC
GGGGGGAAACAGGCCCTGGAAACTGTGCAGCGCCTGCTGCCAGTGCTGTGCCAGGCTCACGGTTTGACCCCCGAA
CAGGTGGTGGCCATTGCCAGCAACAACGGCGGCAAGCAGGCCCTGGAAACCGTGCAGAGACTGCTGCCCGTGCTG
TGCCAGGCCCATGGCCTGACACCTGAACAGGTGGTGGCTATCGCCTCTAATATCGGAGGAAAACAGGCTCTGGAA
ACAGTGCAGCGGCTGCTGCCTGTGCTGTGTCAGGCTCACGGCTTGACTCCAGAACAGGTGGTGGCTATTGCTTCC
AACGGCGGGGGGAAACAGGCCCTGGAAACTGTGCAGCGCCTGCTGCCAGTGCTGTGCCAGGCTCACGGCCTCACT
CCCGAACAGGTGGTGGCCATTGCCAGCCACGACGGCGGCAAGCAGGCCCTGGAAACCGTGCAGAGACTGCTGCCC
GTGCTGTGCCAGGCCCATGGCCTGACACCTGAACAGGTGGTGGCTATCGCCTCTAATATCGGAGGAAAACAGGCT
CTGGAAACAGTGCAGCGGCTGCTGCCTGTGCTGTGTCAGGCTCACGGCTTGACTCCAGAACAGGTGGTGGCTATT
GCTTCCCACGACGGGGGGAAACAGGCCCTGGAAACTGTGCAGCGCCTGCTGCCAGTGCTGTGCCAGGCTCACGGA
CTGACCCCCGAACAGGTGGTGGCCATTGCCAGCAACGGCGGCGGCAAGCAGGCCCTGGAAACCGTGCAGAGACTG
CTGCCCGTGCTGTGCCAGGCCCATGGCCTGACACCTGAACAGGTGGTGGCTATCGCCTCTCACGACGGAGGAAAA
CAAGCACTCGAGACAGTGCAGCGGCTGCTGCCTGTGCTGTGTCAGGCTCACGGCTTGACTCCAGAACAGGTGGTG
GCTATTGCTTCCCACGACGGGGGGAAACAGGCCCTGGAAACTGTGCAGCGCCTGCTGCCAGTGCTGTGCCAGGCT
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CACGGGCTGACCCCCGAACAGGTGGTGGCCATTGCCAGCAACAACGGCGGCAAGCAGGCCCTGGAAACCGTGCAG
AGACTGCTGCCCGTGCTGTGCCAGGCCCATGGCCTGACACCTGAACAGGTGGTGGCTATCGCCTCTAATATCGGA
GGAAAACAGGCTCTGGAAACAGTGCAGCGGCTGCTGCCTGTGCTGTGTCAGGCTCACGGCTTGACTCCAGAACAG
GTGGTGGCTATTGCTTCCAATATTGGGGGGAAACAGGCCCTGGAAACTGTGCAGCGCCTGCTGCCAGTGCTGTGC
CAGGCTCACGGTTTGACCCCCGAACAGGTGGTGGCCATTGCCAGCCACGACGGCGGCAAGCAGGCCCTGGAAACC
GTGCAGAGACTGCTGCCCGTGCTGTGCCAGGCCCATGGCCTGACACCTGAACAGGTGGTGGCTATCGCCTCTCAC
GACGGAGGAAAACAGGCTCTGGAAACAGTGCAGCGGCTGCTGCCTGTGCTGTGTCAGGCTCACGGCTTGACTCCA
CAGCAGGTCGTGGCAATTGCTAGCAACAACGGCGGACGGCCCGCCCTGGAGAGCATTGTGGCCCAGCTGTCTAGA
CCTGATCCTGCCCTGGCCGCCCTGACAAATGATCACCTGGTGGCCCTGGCCTGTCTGGGAGGCAGACCTGCCCTG
GATGCCGTGAAAAAAGGACTGCCTCACGCCCCTGCCCTGATCAAGAGAACAAATAGAAGAATCCCCGAGCGGACC
TCTCACAGAGTGGCCGATCACGCCCAGGTGGTGAGAGTGCTGGGATTTTTTCAGTGTCACTCTCACCCTGCCCAG
GCCTTTGATGATGCCATGACACAGTTTGGCATGAGCAGACACGGACTGCTGCAGCTGTTTAGAAGAGTGGGAGTG
ACAGAACTGGAGGCCAGATCCGGAACCCTGCCTCCTGCCTCTCAGAGATGGGATAGGATTCTGCAGCCGGAATTT
ATGGCCATGGAGGCCCCGGGGATCCGTATGGCTTTGGAGGGATTGCGGAAAAAATATAAAACAAGGCAGGAATTG
GTCAAAGCACTCACTCCTAAAAGACGGTCCATTCACTTGAACTCCAATGGTCACTCCAACGGAACTCCCTGTTCA
AACGCAGATGTTTTGGCTCATATTAAGCATTTCCTGTCATTGGCGGCTAATTCATTAGAGCAACATCAACAGCCT
ATTTCAATCGTCTTTCAAAACAAAAAAAAAAAAGGCGATACAAGCAGTCCTGACATTCACACAACATTGGACTTC
CCTTTGAATGGCCCGCATCTATGCACTCATCAGTTCAAGTTGAAAAGATGCGCAATCCTTTTAAACTTATTGAAA
GTCGTTATGGAAAAATTACCGCTAGGTAAAAACACTACAGTGAGAGATATCTTCTACTCCAACGTGGAATTGTTT
CAAAGACAAGCAAACGTAGTCCAGTGGCTGGACGTTATACGCTTTAATTTCAAGCTCTCTCCAAGAAAATCCTTA
AACATTATACCAGCTCAAAAGGGTTTAGTTTATTCGCCTTTCCCCATTGATATTTATGACAATATTCTGACATGT
GAAAATGAACCAAAGATGCAAAAGCAAACAATTTTCCCTGGTAAGCCCTGTCTAATTCCATTTTTCCAAGATGAT
GCGGTCATCAAGTTAGGGACAACAAGTATGTGTAATATTGTAATAGTGGAAAAAGAAGCTGTCTTCACCAAATTA
GTAAATAATTATCACAAGTTGAGTACAAATACCATGCTCATTACAGGTAAGGGATTTCCAGATTTCTTGACAAGG
TTATTCCTAAAAAAACTAGAACAATATTGCTCCAAATTGATATCGGACTGTTCTATATTTACCGATGCGGACCCC
TATGGGATTAGCATAGCCCTAAATTATACTCACTCGAATGAACGCAACGCTTATATTTGCACGATGGCAAACTAT
AAAGGAATTCGTATTACGCAAGTTTTGGCACAAAATAATGAAGTGCATAACAAATCCATTCAATTATTGAGTTTG
AATCAGCGCGACTACTCCTTAGCCAAGAATTTGATAGCATCTCTGACTGCCAACAGCTGGGATATTGCAACTTCA
CCATTAAAGAACGTCATCATAGAATGTCAGCGGGAAATTTTTTTCCAAAAGAAAGCTGAAATGAACGAGATTGAT
GCCAGAATTTTTGAATACAAATGA 

 
 
Sequence of the QQR-SPO11 construct (pAP119 plasmid). 
ATGGAAAAACTGCGGAACGGATCCGGGGACCCTGGCAAAAAGAAACAGCACGCGTGTCCGGAATGCGGCAAGTCC
TTTAGTCAGTCTAGCAACCTGCAGAAGCATCAACGTACGCATACCGGGGAAAAACCTTACAAATGTCCGGAATGC
GGCAAGTCCTTTAGTCAGTCTAGCAACCTGCAGAAGCATCAACGTACGCATACCGGGGAAAAACCTTACAAATGT
CCGGAATGCGGCAAGAGCTTTAGTAGAAGTGATCATCTGTCAAGACATCAACGTACGCATCAGAATAAGAAGCAA
CTACCGGAATTTATGGCCATGGAGGCCCCGGGGATCCGTATGGCTTTGGAGGGATTGCGGAAAAAATATAAAACA
AGGCAGGAATTGGTCAAAGCACTCACTCCTAAAAGACGGTCCATTCACTTGAACTCCAATGGTCACTCCAACGGA
ACTCCCTGTTCAAACGCAGATGTTTTGGCTCATATTAAGCATTTCCTGTCATTGGCGGCTAATTCATTAGAGCAA
CATCAACAGCCTATTTCAATCGTCTTTCAAAACAAAAAAAAAAAAGGCGATACAAGCAGTCCTGACATTCACACA
ACATTGGACTTCCCTTTGAATGGCCCGCATCTATGCACTCATCAGTTCAAGTTGAAAAGATGCGCAATCCTTTTA
AACTTATTGAAAGTCGTTATGGAAAAATTACCGCTAGGTAAAAACACTACAGTGAGAGATATCTTCTACTCCAAC
GTGGAATTGTTTCAAAGACAAGCAAACGTAGTCCAGTGGCTGGACGTTATACGCTTTAATTTCAAGCTCTCTCCA
AGAAAATCCTTAAACATTATACCAGCTCAAAAGGGTTTAGTTTATTCGCCTTTCCCCATTGATATTTATGACAAT
ATTCTGACATGTGAAAATGAACCAAAGATGCAAAAGCAAACAATTTTCCCTGGTAAGCCCTGTCTAATTCCATTT
TTCCAAGATGATGCGGTCATCAAGTTAGGGACAACAAGTATGTGTAATATTGTAATAGTGGAAAAAGAAGCTGTC
TTCACCAAATTAGTAAATAATTATCACAAGTTGAGTACAAATACCATGCTCATTACAGGTAAGGGATTTCCAGAT
TTCTTGACAAGGTTATTCCTAAAAAAACTAGAACAATATTGCTCCAAATTGATATCGGACTGTTCTATATTTACC
GATGCGGACCCCTATGGGATTAGCATAGCCCTAAATTATACTCACTCGAATGAACGCAACGCTTATATTTGCACG
ATGGCAAACTATAAAGGAATTCGTATTACGCAAGTTTTGGCACAAAATAATGAAGTGCATAACAAATCCATTCAA
TTATTGAGTTTGAATCAGCGCGACTACTCCTTAGCCAAGAATTTGATAGCATCTCTGACTGCCAACAGCTGGGAT
ATTGCAACTTCACCATTAAAGAACGTCATCATAGAATGTCAGCGGGAAATTTTTTTCCAAAAGAAAGCTGAAATG
AACGAGATTGATGCCAGAATTTTTGAATACAAATGA 
 
 
Sequence of the NLS-dCAS9-SPO11-6xHis-3xFlag construct (pAS504 plasmid). 
ATGGGAAAACCTATTCCTAATCCTCTGCTGGGCCTGGATTCTACCGGAGGCATGGCCCCTAAGAAAAAGCGGAAG
GTGGACGGCGGAGGTATTCATGGAGTTCCTGCTGCGATGGACAAGAAGTATTCTATCGGACTGGCCATCGGGACT
AATAGCGTCGGGTGGGCCGTGATCACTGACGAGTACAAGGTGCCCTCTAAGAAGTTCAAGGTGCTCGGGAACACC
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GACCGGCATTCCATCAAGAAAAATCTGATCGGAGCTCTCCTCTTTGATTCAGGGGAGACCGCTGAAGCAACCCGC
CTCAAGCGGACTGCTAGACGGCGGTACACCAGGAGGAAGAACCGGATTTGTTACCTTCAAGAGATATTCTCCAAC
GAAATGGCAAAGGTCGACGACAGCTTCTTCCATAGGCTGGAAGAATCATTCCTCGTGGAAGAGGATAAGAAGCAT
GAACGGCATCCCATCTTCGGTAATATCGTCGACGAGGTGGCCTATCACGAGAAATACCCAACCATCTACCATCTT
CGCAAAAAGCTGGTGGACTCAACCGACAAGGCAGACCTCCGGCTTATCTACCTGGCCCTGGCCCACATGATCAAG
TTCAGAGGCCACTTCCTGATCGAGGGCGACCTCAATCCTGACAATAGCGATGTGGATAAACTGTTCATCCAGCTG
GTGCAGACTTACAACCAGCTCTTTGAAGAGAACCCCATCAATGCAAGCGGAGTCGATGCCAAGGCCATTCTGTCA
GCCCGGCTGTCAAAGAGCCGCAGACTTGAGAATCTTATCGCTCAGCTGCCGGGTGAAAAGAAAAATGGACTGTTC
GGGAACCTGATTGCTCTTTCACTTGGGCTGACTCCCAATTTCAAGTCTAATTTCGACCTGGCAGAGGATGCCAAG
CTGCAACTGTCCAAGGACACCTATGATGACGATCTCGACAACCTCCTGGCCCAGATCGGTGACCAATACGCCGAC
CTTTTCCTTGCTGCTAAGAATCTTTCTGACGCCATCCTGCTGTCTGACATTCTCCGCGTGAACACTGAAATCACC
AAGGCCCCTCTTTCAGCTTCAATGATTAAGCGGTATGATGAGCACCACCAGGACCTGACCCTGCTTAAGGCACTC
GTCCGGCAGCAGCTTCCGGAGAAGTACAAGGAAATCTTCTTTGACCAGTCAAAGAATGGATACGCCGGCTACATC
GACGGAGGTGCCTCCCAAGAGGAATTTTATAAGTTTATCAAACCTATCCTTGAGAAGATGGACGGCACCGAAGAG
CTCCTCGTGAAACTGAATCGGGAGGATCTGCTGCGGAAGCAGCGCACTTTCGACAATGGGAGCATTCCCCACCAG
ATCCATCTTGGGGAGCTTCACGCCATCCTTCGGCGCCAAGAGGACTTCTACCCCTTTCTTAAGGACAACAGGGAG
AAGATTGAGAAAATTCTCACTTTCCGCATCCCCTACTACGTGGGACCCCTCGCCAGAGGAAATAGCCGGTTTGCT
TGGATGACCAGAAAGTCAGAAGAAACTATCACTCCCTGGAACTTCGAAGAGGTGGTGGACAAGGGAGCCAGCGCT
CAGTCATTCATCGAACGGATGACTAACTTCGATAAGAACCTCCCCAATGAGAAGGTCCTGCCGAAACATTCCCTG
CTCTACGAGTACTTTACCGTGTACAACGAGCTGACCAAGGTGAAATATGTCACCGAAGGGATGAGGAAGCCCGCA
TTCCTGTCAGGCGAACAAAAGAAGGCAATTGTGGACCTTCTGTTCAAGACCAATAGAAAGGTGACCGTGAAGCAG
CTGAAGGAGGACTATTTCAAGAAAATTGAATGCTTCGACTCTGTGGAGATTAGCGGGGTCGAAGATCGGTTCAAC
GCAAGCCTGGGTACCTACCATGATCTGCTTAAGATCATCAAGGACAAGGATTTTCTGGACAATGAGGAGAACGAG
GACATCCTTGAGGACATTGTCCTGACTCTCACTCTGTTCGAGGACCGGGAAATGATCGAGGAGAGGCTTAAGACC
TACGCCCATCTGTTCGACGATAAAGTGATGAAGCAACTTAAACGGAGAAGATATACCGGATGGGGACGCCTTAGC
CGCAAACTCATCAACGGAATCCGGGACAAACAGAGCGGAAAGACCATTCTTGATTTCCTTAAGAGCGACGGATTC
GCTAATCGCAACTTCATGCAACTTATCCATGATGATTCCCTGACCTTTAAGGAGGACATCCAGAAGGCCCAAGTG
TCTGGACAAGGTGACTCACTGCACGAGCATATCGCAAATCTGGCTGGTTCACCCGCTATTAAGAAGGGTATTCTC
CAGACCGTGAAAGTCGTGGACGAGCTGGTCAAGGTGATGGGTCGCCATAAACCAGAGAACATTGTCATCGAGATG
GCCAGGGAAAACCAGACTACCCAGAAGGGACAGAAGAACAGCAGGGAGCGGATGAAAAGAATTGAGGAAGGGATT
AAGGAGCTCGGGTCACAGATCCTTAAAGAGCACCCGGTGGAAAACACCCAGCTTCAGAATGAGAAGCTCTATCTG
TACTACCTTCAAAATGGACGCGATATGTATGTGGACCAAGAGCTTGATATCAACAGGCTCTCAGACTACGACGTG
GACGCCATCGTCCCTCAGAGCTTCCTCAAAGACGACTCAATTGACAATAAGGTGCTGACTCGCTCAGACAAGAAC
CGGGGAAAGTCAGATAACGTGCCCTCAGAGGAAGTCGTGAAAAAGATGAAGAACTATTGGCGCCAGCTTCTGAAC
GCAAAGCTGATCACTCAGCGGAAGTTCGACAATCTCACTAAGGCTGAGAGGGGCGGACTGAGCGAACTGGACAAA
GCAGGATTCATTAAACGGCAACTTGTGGAGACTCGGCAGATTACTAAACATGTCGCCCAAATCCTTGACTCACGC
ATGAATACCAAGTACGACGAAAACGACAAACTTATCCGCGAGGTGAAGGTGATTACCCTGAAGTCCAAGCTGGTC
AGCGATTTCAGAAAGGACTTTCAATTCTACAAAGTGCGGGAGATCAATAACTATCATCATGCTCATGACGCATAT
CTGAATGCCGTGGTGGGAACCGCCCTGATCAAGAAGTACCCAAAGCTGGAAAGCGAGTTCGTGTACGGAGACTAC
AAGGTCTACGACGTGCGCAAGATGATTGCCAAATCTGAGCAGGAGATCGGAAAGGCCACCGCAAAGTACTTCTTC
TACAGCAACATCATGAATTTCTTCAAGACCGAAATCACCCTTGCAAACGGTGAGATCCGGAAGAGGCCGCTCATC
GAGACTAATGGGGAGACTGGCGAAATCGTGTGGGACAAGGGCAGAGATTTCGCTACCGTGCGCAAAGTGCTTTCT
ATGCCTCAAGTGAACATCGTGAAGAAAACCGAGGTGCAAACCGGAGGCTTTTCTAAGGAATCAATCCTCCCCAAG
CGCAACTCCGACAAGCTCATTGCAAGGAAGAAGGATTGGGACCCTAAGAAGTACGGCGGATTCGATTCACCAACT
GTGGCTTATTCTGTCCTGGTCGTGGCTAAGGTGGAAAAAGGAAAGTCTAAGAAGCTCAAGAGCGTGAAGGAACTG
CTGGGTATCACCATTATGGAGCGCAGCTCCTTCGAGAAGAACCCAATTGACTTTCTCGAAGCCAAAGGTTACAAG
GAAGTCAAGAAGGACCTTATCATCAAGCTCCCAAAGTATAGCCTGTTCGAACTGGAGAATGGGCGGAAGCGGATG
CTCGCCTCCGCTGGCGAACTTCAGAAGGGTAATGAGCTGGCTCTCCCCTCCAAGTACGTGAATTTCCTCTACCTT
GCAAGCCATTACGAGAAGCTGAAGGGGAGCCCCGAGGACAACGAGCAAAAGCAACTGTTTGTGGAGCAGCATAAG
CATTATCTGGACGAGATCATTGAGCAGATTTCCGAGTTTTCTAAACGCGTCATTCTCGCTGATGCCAACCTCGAT
AAAGTCCTTAGCGCATACAATAAGCACAGAGACAAACCAATTCGGGAGCAGGCTGAGAATATCATCCACCTGTTC
ACCCTCACCAATCTTGGTGCCCCTGCCGCATTCAAGTACTTCGACACCACCATCGACCGGAAACGCTATACCTCC
ACCAAAGAAGTGCTGGACGCCACCCTCATCCACCAGAGCATCACCGGACTTTACGAAACTCGGATTGACCTCTCA
CAGCTCGGAGGGGATCCGGAATTTATGGCCATGGAGGCCCCGGGGATCCGTATGGCTTTGGAGGGATTGCGGAAA
AAATATAAAACAAGGCAGGAATTGGTCAAAGCACTCACTCCTAAAAGACGGTCCATTCACTTGAACTCCAATGGT
CACTCCAACGGAACTCCCTGTTCAAACGCAGATGTTTTGGCTCATATTAAGCATTTCCTGTCATTGGCGGCTAAT
TCATTAGAGCAACATCAACAGCCTATTTCAATCGTCTTTCAAAACAAAAAAAAAAAAGGCGATACAAGCAGTCCT
GACATTCACACAACATTGGACTTCCCTTTGAATGGCCCGCATCTATGCACTCATCAGTTCAAGTTGAAAAGATGC
GCAATCCTTTTAAACTTATTGAAAGTCGTTATGGAAAAATTACCGCTAGGTAAAAACACTACAGTGAGAGATATC
TTCTACTCCAACGTGGAATTGTTTCAAAGACAAGCAAACGTAGTCCAGTGGCTGGACGTTATACGCTTTAATTTC
AAGCTCTCTCCAAGAAAATCCTTAAACATTATACCAGCTCAAAAGGGTTTAGTTTATTCGCCTTTCCCCATTGAT
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ATTTATGACAATATTCTGACATGTGAAAATGAACCAAAGATGCAAAAGCAAACAATTTTCCCTGGTAAGCCCTGT
CTAATTCCATTTTTCCAAGATGATGCGGTCATCAAGTTAGGGACAACAAGTATGTGTAATATTGTAATAGTGGAA
AAAGAAGCTGTCTTCACCAAATTAGTAAATAATTATCACAAGTTGAGTACAAATACCATGCTCATTACAGGTAAG
GGATTTCCAGATTTCTTGACAAGGTTATTCCTAAAAAAACTAGAACAATATTGCTCCAAATTGATATCGGACTGT
TCTATATTTACCGATGCGGACCCCTATGGGATTAGCATAGCCCTAAATTATACTCACTCGAATGAACGCAACGCT
TATATTTGCACGATGGCAAACTATAAAGGAATTCGTATTACGCAAGTTTTGGCACAAAATAATGAAGTGCATAAC
AAATCCATTCAATTATTGAGTTTGAATCAGCGCGACTACTCCTTAGCCAAGAATTTGATAGCATCTCTGACTGCC
AACAGCTGGGATATTGCAACTTCACCATTAAAGAACGTCATCATAGAATGTCAGCGGGAAATTTTTTTCCAAAAG
AAAGCTGAAATGAACGAGATTGATGCCAGAATTTTTGAATACAAATCCCACCACCATCATCATCACGGAGACTAC
AAGGATGACGATGACAAGGACTACAAGGATGACGATGACAAGGACTACAAGGATGACGATGACAAGTAA 
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Figure S2. Gal4-, Tec1- and Rsc3-Spo11 fusions promote DSB formation in 
targeted DSB-cold promoter-containing regions. 
(A-E) DSB formation was analyzed by Southern Blot at the GAL7 and GAL1/GAL10 
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promoters targeted by Gal4-Spo11 (A), at the TEC1 (B) and CPR8 (C) promoters 

targeted by Tec1-Spo11, and at the HHF1/HHT1 (D) and HTA1/HTB1 (E) promoters 

targeted by Rsc3-Spo11. Cells were collected at the indicated time after transfer into 

sporulation medium (t=0h). TSF target sites and probes are shown as black bars in 

gene promoter maps and as hatched rectangle in ORF maps, respectively. At the left 

of the blot, arrowheads indicate wild-type (numbered) and targeted (asterisks) DSBs. 

DSB values are from single experiments or the mean of two independent 

experiments with minimum and maximum values indicated into parentheses. 

(A) genomic DNA was prepared from SPO11/SPO11 GAL4/GAL4 (ORD7304), 

GAL4-SPO11/GAL4-SPO11 spo11∆/spo11∆ GAL4/GAL4 (AND2096) and GAL4-

SPO11/GAL4-SPO11 spo11∆/spo11∆ gal4∆/gal4∆ (AND1969) diploids, digested with 

ClaI and AatII and probed with an internal GAL1 fragment. 

(B) genomic DNA was prepared from SPO11/SPO11 (ORD7304) and TEC1-

SPO11/TEC1-SPO11 spo11∆/spo11∆ (AND1926) diploids, digested with EcoRV and 

probed with an internal MIS1 fragment. 

(C) genomic DNA was prepared from SPO11/SPO11 (ORD7304) and TEC1-

SPO11/TEC1-SPO11 spo11∆/spo11∆ (AND1926) diploids, digested with HpaI and 

XbaI and probed with an internal ALG12 fragment. 

(D) genomic DNA was prepared from SPO11/SPO11 (ORD7304) and RSC3-

SPO11/RSC3-SPO11 spo11∆/spo11∆ (AND2006) diploids, digested with EcoRI and 

HpaI and probed with an internal YBR008C fragment. 

(E) genomic DNA was prepared SPO11/SPO11 (ORD7304) and RSC3-

SPO11/RSC3-SPO11 spo11∆/spo11∆ (AND2006) diploids, digested with AatII and 

probed with an internal CRF1 fragment. 
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Figure S3. QQR-Spo11 triggers DSB formation in DSB-cold QQR recognition 
site-containing regions. 
(A-B) Southern blot analysis of DSBs targeted by QQR-Spo11 at the EIS1/HOF1 (A) 

and RAD54/SUT1 (B) promoters. Cells were collected at the indicated time after 

transfer into sporulation medium (t=0h). QQR target sites and probes are shown as 

black bars in gene promoter maps and as hatched rectangle in ORF maps, 

respectively. At the left of the blot, arrowheads indicate wild-type (numbered) and 

targeted (asterisks) DSBs. DSB values are from single experiments or the mean of 

two independent experiments with minimum and maximum values indicated into 

parentheses. 

(A) genomic DNA was prepared from SPO11/SPO11 (ORD7239) and QQR-

SPO11/QQR-SPO11 spo11∆/spo11∆ (ORD8146) diploids, digested with XbaI and 

probed with an internal HOF1 fragment. 

(B) DNA was prepared from SPO11/SPO11 (ORD7239), QQR-SPO11/QQR-SPO11 

spo11∆/spo11∆ (ORD8146), dCAS9-SPO11/0 + gRNA handle spo11∆/spo11∆ 
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(ANT2527) and dCAS9-SPO11/0 + gRNA-SUT1prom spo11∆/spo11∆ (ANT2709) 

diploids, digested with HincII and probed with an intergenic RAD54-SUT1 fragment. 
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Figure S4. TALE-Spo11-mediated DSB formation is dependent on the presence 
of TALE binding sequence.  
(A-B) TALE-Spo11-mediated DSB formation in gal4∆ cells was analyzed by 

Southern blot at the GAL2 (A) and GAL1-GAL10-GAL7 (B) regions. Mutations in the 

TALE binding site abolish TALE-Spo11 DSB formation at the targeted GAL2 region 

(A). Mutations introduced in the TALE binding site are indicated in the right panel. 

From the top to the bottom, the wild-type sequence of TALE binding site (TALE-BS, 

25 nt) overlapping GalUAS-D and GalUAS-E and the TALE binding site with 5’ and 
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central mutations are shown. TALE-Spo11 fusion does not induce DSB formation in 

the untargeted Gal4UAS-containing GAL1-GAL10-GAL7 region (B). This region 

contains several Gal4UAS sites in gene promoters as indicated in the right panel. It is 

efficiently targeted by Gal4BD- and Gal4-Spo11 (Ref. (25) and Supplementary Fig. 
2A). Cells were collected at the indicated time after transfer into sporulation medium 

(t=0h). Gal4UAS sites and probes are shown as black bars in gene promoter maps 

and as hatched rectangle in ORF maps, respectively. At the left of the blot, 

arrowheads indicate targeted DSBs (asterisks).  

(A) genomic DNA was prepared from GAL4-SPO11/GAL4-SPO11 spo11∆/spo11∆ 

gal4∆/gal4∆ UASabcdE (AND3019), TALE-SPO11/TALE-SPO11 spo11∆/spo11∆ 

gal4∆/gal4∆ (AND2540) and TALE-SPO11/TALE-SPO11 spo11∆/spo11∆ 

gal4∆/gal4∆ UASabcdE (AND3010) diploids, digested with XbaI and probed with an 

internal GAL2 fragment. 

(B) genomic DNA was prepared from SPO11/SPO11 GAL4/GAL4 (ORD7304) and 

TALE-SPO11/TALE-SPO11 spo11∆/spo11∆ gal4∆/gal4∆ (AND2540) diploids, 

digested with ClaI and AatII and probed with an internal GAL1 fragment. 
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Figure S5. Targeting of DSB-cold gene coding sequences by Gal4-Spo11 and 
CRISPR-dCas9-Spo11. 
(A-C) DSB formation was analyzed by Southern Blot at the targeted GAL2 (A), 

NCE102 (B) and YPR1 (C) ORFs. Cells were collected at the indicated time after 

transfer into sporulation medium (t=0h). TSF target sites and probes are shown as 

black bars as hatched rectangles in gene ORF maps, respectively.  

(A) genomic DNA was prepared from SPO11/SPO11 GAL4/GAL4 (ORD7304), 

dCAS9-SPO11/0 + gRNA-handle spo11∆/spo11∆ (ANT2527), dCAS9-SPO11/0 + 

gRNA-GAL2 spo11∆/spo11∆ GAL4/GAL4 (ANT2595) and dCAS9-SPO11/0 + gRNA-

GAL2 spo11∆/spo11∆ gal4∆/gal4∆ (ANT2596) diploids, digested with AflII and PvuI 

and probed with an internal EMP70 fragment.  
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(B) genomic DNA was prepared from SPO11/SPO11 GAL4/GAL4 (ORD7304), 

dCAS9-SPO11/0 + gRNA-handle spo11∆/spo11∆ (ANT2527), dCAS9-SPO11/0 + 

gRNA-NCE102 spo11∆/spo11∆ GAL4/GAL4 (ANT2549), dCAS9-SPO11/0 + gRNA-

NCE102 spo11∆/spo11∆ gal4∆/gal4∆ (ANT2555), GAL4-SPO11/GAL4-SPO11 

spo11∆/spo11∆ GAL4/GAL4 (AND2096) and GAL4-SPO11/GAL4-SPO11 

spo11∆/spo11∆ gal4∆/gal4∆ (AND1969) diploids, digested with SalI and PstI and 

probed with an internal URN1 fragment. 

(C) genomic DNA was prepared from SPO11/SPO11 GAL4/GAL4 (ORD7304), 

dCAS9-SPO11/0 + gRNA-handle spo11∆/spo11∆ (ANT2527), dCAS9-SPO11/0 + 

gRNA-YPR1 spo11∆/spo11∆ GAL4/GAL4 (ANT2548), dCAS9-SPO11/0 + gRNA-

YPR1 spo11∆/spo11∆ gal4∆/gal4∆ (ANT2554), GAL4-SPO11/GAL4-SPO11 

spo11∆/spo11∆ GAL4/GAL4 (AND2096) and GAL4-SPO11/GAL4-SPO11 

spo11∆/spo11∆ gal4∆/gal4∆ (AND1969) diploids, digested with AgeI and PacI and 

probed with an internal DXO1 fragment. 

 
  



	
   17	
  

 
 
 
Figure S6. CRISPR-dCas9-Spo11 does not trigger DSBs in targeted gene 
terminator-containing regions. 
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Southern blot analysis of CRISPR-dCas9-Spo11 DSBs at the targeted GAL2 (A) and 

SWC3 terminator regions (B). Diploid cells were collected at the indicated time after 

transfer into sporulation medium (t=0h). CRISPR-dCas9-Spo11 target sites are 

shown as black bars. At the left of the gel, arrowheads indicate wild-type (numbered) 

and targeted (asterisks) DSBs. 

(A) genomic DNA was prepared from SPO11/SPO11 GAL4/GAL4 (ORD7304), 

dCAS9-SPO11/0 + gRNA-handle spo11∆/spo11∆ (ANT2527), dCAS9-SPO11/0 + 

gRNA-GAL2ter spo11∆/spo11∆ (ANT2567) and dCAS9-SPO11/0 + gRNA-GAL2ter 

spo11∆/spo11∆ gal4∆/gal4∆ (ANT2568) diploids, digested with AflII and PvuI and 

probed with an internal EMP70 fragment. 

(B) genomic DNA was prepared from SPO11/SPO11 (ORD7304), dCAS9-SPO11/0 

+ gRNA-handle spo11∆/spo11∆ (ANT2527) and dCAS9-SPO11/0 + gRNA-SWC3ter 

spo11∆/spo11∆ (ANT2597) diploids, digested with PacI and AvrII and probed with an 

internal SPO7 fragment. 
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Figure S7. TSFs do not stimulate meiotic DSB formation in the targeted 
pericentric regions. 
(A-D) Analysis of TSF DSB formation in pericentric regions by Southern Blot. 

Regions containing the centromere of chromosomes III (CEN3) and XVI (CEN16) 

were targeted by CRISPR-dCas9-Spo11 (A) and Mtw1-Spo11 (B-C). Targeting of 

Mtw1-Spo11 was examined in MTW1 and mtw1∆ cells. The targeting of meiotic 

DSBs at the pericentric GAL3 promoter (13 kb to the centromere) by Gal4-Spo11 and 

CRISPR-dCas9-Spo11 was analyzed in GAL4 and gal4∆ cells (D). Mtw1-Spo11 
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targets are centromeres; Gal4- and CRISPR-dCas9-Spo11 target sites are shown as 

black bars. Probes are indicated as hatched rectangle in ORF maps.  

(A) genomic DNA was prepared from SPO11/SPO11 (ORD7304), dCAS9-SPO11/0 

+ gRNA-handle spo11∆/spo11∆ (ANT2527) and dCAS9-SPO11/0 + gRNA-SNF8 

spo11∆/spo11∆ (ANT2544) diploids, digested with SpeI and probed with a ULA1 

fragment. 

(B) genomic DNA was prepared from SPO11/SPO11 MTW1/MTW1 (ORD7304), 

MTW1-SPO11/MTW1-SPO11 spo11∆/spo11∆ (AND2304) and MTW1-

SPO11/MTW1-SPO11 spo11∆/spo11∆ mtw1∆/mtw1∆ (AND2582) diploids, digested 

with BglII and probed with an internal VMA9 fragment. 

(C) genomic DNA was prepared from SPO11/SPO11 MTW1/MTW1 (ORD7304), 

MTW1-SPO11/MTW1-SPO11 spo11∆/spo11∆ (AND2304) and MTW1-

SPO11/MTW1-SPO11 spo11∆/spo11∆ mtw1∆/mtw1∆ (AND2582) diploids, digested 

with SpeI and probed with an internal ULA1 fragment 

(D) genomic DNA was prepared from SPO11/SPO11 GAL4/GAL4 (ORD7304), 

dCAS9-SPO11/0 + gRNA-handle spo11∆/spo11∆ (ANT2527), dCAS9-SPO11/0 + 

gRNA-handle spo11∆/spo11∆ gal4∆/gal4∆ (ANT2536), dCAS9-SPO11/0 + gRNA-

GAL3prom spo11∆/spo11∆ GAL4/GAL4 (ANT2538), dCAS9-SPO11/0 + gRNA-

GAL3prom spo11∆/spo11∆ gal4∆/gal4∆ (ANT2537), GAL4-SPO11/GAL4-SPO11 

spo11∆/spo11∆ GAL4/GAL4 (AND2096) and GAL4-SPO11/GAL4-SPO11 

spo11∆/spo11∆ gal4∆/gal4∆ (AND1969) diploids, digested with PstI and XhoI and 

probed with an internal GAL3 fragment. 
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Figure S8. CRISPR-dCas9-Spo11 does not induce DSB formation at the 
targeted subtelomeric region. 
DSB formation at the subtelomeric region containing the target MAL31 gene was 

analyzed by Southern blot. CRISPR-dCas9-Spo11 target site is shown as a black bar 

in the MAL31 promoter. Diploid cells were collected at the indicated time after 

transfer into sporulation medium (t=0h). 

Genomic DNA was prepared from dCAS9-SPO11/0 + gRNA-handle spo11∆/spo11∆ 

(ANT2527) and dCAS9-SPO11/0 + gRNA-MAL31prom spo11∆/spo11∆ (ANT2569) 

diploids, digested with AvrII and SphI and probed with a MAL33 fragment. 
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Figure S9. CRISPR-dCas9-Spo11-mediated targeting of Ty LTR sequences. 
Natural and targeted DSB formation at the 5’ and 3’ extremities of the TyPEX25-CAR1 (A-
B) and TyCUS2-MRP10 (C-D) elements was analyzed by Southern Blot. To examine 

precisely natural and targeted DSB formation at the 5’ end of the TyPEX25-CAR1 a 



	
   23	
  

higher resolution of DSB mapping was performed (B). The profile of DSB 

quantification in dCAS9-SPO11 diploids expressing the gRNA-TyLTR at the TyCUS2-

MRP10 locus (t=8h) is shown to the right of Supplementary Fig. 9C. Cells were 

collected at the indicated time after transfer into sporulation medium (t=0h). CRISPR-

dCas9-Spo11 target sites and probes are shown as black bars in Ty maps and as 

hatched rectangle in ORF maps, respectively; crosses indicate cross hybridizing 

bands. DSB values are from single experiments or the mean of two independent 

experiments with minimum and maximum values indicated into parentheses. 

(A) genomic DNA was prepared from SPO11/SPO11 (ORD7304), dCAS9-SPO11/0 

+ gRNA-handle spo11∆/spo11∆ (ANT2527) and dCAS9-SPO11/0 + gRNA-TyLTR 

spo11∆/spo11∆ (ANT2562), diploids, digested with NcoI and probed with an internal 

PEX25 fragment. 

(B) genomic DNA was prepared from SPO11/SPO11 (ORD7304), dCAS9-SPO11/0 

+ gRNA-handle spo11∆/spo11∆ (ANT2527) and dCAS9-SPO11/0 + gRNA-TyLTR 

spo11∆/spo11∆ (ANT2562), diploids, digested with SphI and XbaI and probed with 

an internal CAR1 fragment. 

(C) DNA was prepared from dCAS9-SPO11/0 + gRNA-handle spo11∆/spo11∆ 

(ANT2527) and dCAS9-SPO11/0 + gRNA-TyLTR spo11∆/spo11∆ (ANT2562) diploids, 

digested with NaeI and SphI and probed with an intergenic MRP10-WSC2 fragment. 

(D) genomic DNA was prepared from SPO11/SPO11 (ORD7304), dCAS9-SPO11/0 

+ gRNA-handle spo11∆/spo11∆ (ANT2527) and dCAS9-SPO11/0 + gRNA-TyLTR 

spo11∆/spo11∆ (ANT2562), diploids, digested with SphI and probed with an internal 

CUS2 fragment. 

  



	
   24	
  

 
 
 
Figure S10. CRISPR-dCas9-Spo11-targets meiotic DSBs in hot and cold 
regions in SPO11 cells. 
Southern blot analysis of dCas9-Spo11 DSBs at the targeted YCR048W natural 

hotspot (A) and at the cold GAL2 promoter regions (B) upon expression of a sgRNA 

or multiple gRNAs. Diploid GAL4/GAL4 cells were collected at the indicated time 

after transfer into sporulation medium (t=0h). CRISPR-dCas9-Spo11 target sites are 

shown as black bars. At the left of the gel, arrowheads indicate wild-type (numbered) 

and targeted (asterisks) DSBs. Frequency of DSBs* corresponds to the sum of 

frequencies detected in the YCR048W ORF (indicated by *arrows).  

(A) genomic DNA was prepared from dCAS9-SPO11/0 + gRNA-handle (ANT2518) 

and dCAS9-SPO11/0 + gRNA-YCR048W-Gal4UAS1 (ANT2519) diploids, digested 

with AseI and probed with an internal YCR048W fragment. 

(B) genomic DNA was prepared from dCAS9-SPO11/0 + gRNA-handle (ANT2518) 

and dCAS9-SPO11/0 + gRNAs targeting GAL2prom-Gal4UAS-A,-B,-D/E (ANT2713) 



	
   25	
  

diploids, digested with XbaI and probed with an internal GAL2 fragment. Crosses 

indicate cross hybridizing bands. DSB values are the means of two independent 

cultures when the standard deviation is indicated. 
 


