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Supplemental Figure 1. Chromatin states in HEK 293T cells confirmed by DNase | assays and
real-time quantitative PCR.

(A) Chromatin DNA isolated from HEK 293T cells was treated with DNase | and subjected to real-
time quantitative PCR. 0-16U(Unit) represents the concentration of DNase I. Error bars, s.e.m. from
at least three independent experiments. (B-C) The fraction of undigested DNA by DNase | was
measured by real-time quantitative PCR in HEK293T cells (B) and HeLa cells (C).
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Supplemental Figure 2. Tolerance of Cas9 for mismatched sgRNAs at sites in open and closed

chromatin regions.

Mismatched sgRNAs that differed with on-target sequence by 1-2 nucleotides were tested in
HEK293T and HeLa cells. Indel frequencies at the open and closed chromatin were measured using
targeted deep sequencing. Error bars indicate s.e.m. (n = 3).
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Supplemental Figure 3. Mismatched sgRNAs are sensitive to chromatin states.

Cas9 efficiencies were measured at on-target sites present in open and closed chromatin regions using
on-/off-target specific sgRNAs in HEK293T cells. Indel frequencies were measured using targeted

deep sequencing. Error bars indicate s.e.m. (n = 3).
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Supplemental Figure 4. Comparison of DIG-seq using chromatin DNA and DIG-seq using
Nuclei pellet

Scatterplot of DNA cleavage scores at in vitro cleavage sites identified by DIG-seq using native

chromatin DNA vs. DIG-seq using nuclei pellet.
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Supplemental Figure 5. Comparison of Digenome-seq using histone-free genomic DNA and
DIG-seq using chromatin DNA.

(a) Scatterplot of DNA cleavage scores at in vitro cleavage sites identified by Digenome-seq using

chromatin DNA vs. histone-free genomic DNA. (b) Venn diagram showing the number of on-/off-

target candidates captured by Digenome-seq using histone-free genomic DNA or chromatin DNA

(Digenome 1.0). (c) Scatterplot of DNA cleavage scores at in vitro cleavage sites identified by

Digenome-seq using histone-free genomic DNA vs. indel frequencies at these sites in HeLa cells.
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Supplemental Figure 6. Venn diagrams showing the number of sites captured by chromatin

DNA mediated Digenome-seq and histone-free DNA mediated Digenome-seq with Digenome 2.0

program.
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Supplemental Figure 7. Correlation between the Indel frequency and DNA cleavage score
identified by histone-free DNA and Chromatin DNA at the VEGFA, FANCF, HEK3, and EMX1

sites.
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Supplemental Figure 8. The number of total sites (red) and the number of PAM-containing sites
with ten or fewer mismatches (blue) depending on a range of DNA cleavage scores.

Intact human genomic DNA (left) and Cas9 mediated digested DNA (right) were subjected to
Digenome-seq.
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Supplemental Table 1. Mutation frequencies obtained with SpCas9 at endogenous
target sites present in both open and closed chromatin regions

HEK293T
Indel frequency (%)
Target sites Open chromatin Closed chromatin
Site1 AATGAATGAATGAATGCCTCNGG 36.6 30.0
Site2 TCACAGATGCCAAGCAGCTGNGG 452 31.6
Site3 GGCCAAGTGGAGGTGGACTCNGG 37.7 35.8
Sited GGCCGCGGGGCTGCAGCTCCNGG 27.8 28.6
Site5 CCTGGGAGGCCAGGGTCACANGG 52.9 25.7
Siteb TCGGGGAGAGCTTCGAGAAGNGG 64.7 592
Site7 AACTCCCCTTCCCCAACACTNGG 54.3 491
Site8 TGAAAGGAGATGGAGGAGGGNGG 46.8 41.0
Site9 GAGCCTTGCAGCTTCAGCCTNGG 11.8 4.4
Site10 AAGGGTGGCAGGAGAGTAGCNGG 413 31.2
Site11 AAAGCAGCAGCAGCAGCCAGNGG 56.6 44.5
Site12 TGAATTGAGGCAGTAGCCTCNGG 57.4 16.5
HelLa
Indel frequency (%)
Target sites Open chromatin Closed chromatin
Site1 AATGAATGAATGAATGCCTCNGG 39.3 422
Site2 TCACAGATGCCAAGCAGCTGNGG 62.4 55.7
Site3 GGCCAAGTGGAGGTGGACTCNGG 37.7 37.2
Sited GGCCGCGGGGCTGCAGCTCCNGG 29.7 26.4
Site5 CCTGGGAGGCCAGGGTCACANGG 75.4 54.7
Site6 TCGGGGAGAGCTTCGAGAAGNGG 76.4 737
Site7 AACTCCCCTTCCCCAACACTNGG 75.5 63.8
Site8 TGAAAGGAGATGGAGGAGGGNGG 65.8 63.8
Site9 GAGCCTTGCAGCTTCAGCCTNGG 24.5 97
Site10 AAGGGTGGCAGGAGAGTAGCNGG 71.1 53.8
Site11 AAAGCAGCAGCAGCAGCCAGNGG 775 68.7

Site12 TGAATTGAGGCAGTAGCCTCNGG 68.1 29.2



Supplemental Table 2. Off-target candidate sites captured by DIG-seq.

HelLa

Chromatin accessibility
(1= DNase | hypersensitive sites,
0 = Dnase | non-sensitive sites)

Chromosome | Location DNA Cleavage score Target sequence HelLa [HEK293T| K562 H9 cell
On-target chrll 5248215 14.20 CTTGCCCCACAGGGCAGTAACGG 0 0 0 0
HBB-2 chr9 104595883 8.07 tcaGCCCCACAGGGCAGTAAGGG 0 0 0 0
HBB-3 chrl7 8370253 6.58 tTgctCCCACAGGGCAGTAAACG 0 0 0 0
HBB-4 chrl2 124803834 6.54 gCTGCCCCACAGGGCAGCAAAGG 0 0 0 0
HBB-5 chrl4 94585327 3.96 aTgGCCCCACAaGGCAGaAATGG 0 0 0 0
HBB-6 chr22 17230623 3.43 tgTGCCCCACAGaGCACTAAGGG 0 0 0 0
HBB-7 chr2 121715240 3.04 gTgtCCCCACAGGGCAGYAAAGG 0 0 0 0
HBB-8 chrl2 93549202 2.89 aTTGCCCCACYGGGCAGTYACGG 0 0 0 0
HBB-9 chr7 97874171 2.86 CcctCCCCACAGGGCAGTCATGG 0 0 0 0
HBB-10 chr3 19957634 2.82 gcTaCCCCACAGGGCALTAQGGG 0 0 0 0
HBB-11 chrx 75006257 2.76 gTgGCCCCACAGGGCAGUAATGG 0 0 0 0
HBB-12 chrl5 46598129 2.57 gTTGCCCCtCAGGaCAGTACAGG 0 0 0 0
HBB-13 chr9 96637408 2.54 acaGCCCCACAGGGCAtaAACGG 0 0 0 0
HBB-14 chr5 131423385 2.53 tcTGCCCCACAGGCCAGYAAGGG 0 0 0 0
HBB-15 chr8 24931381 2.52 agTGCCaCACAcaGCAGTAAGGG 0 0 0 0
HBB-16 chrl4 36889538 2.31 gTTatCCCACAGGaCAGTgAGGG 0 0 0 0
HBB-17 chr20 39992928 2.31 agTGgCCCcCAGGGCAGTYAGGG 0 0 0 0
HBB-18 chrl 177593980 2.15 tcTaCCCCACALGGCAGTAATGG 0 0 0 0
HBB-19 chr6 23709579 1.95 gaaGCCCTACAGGGCAGCAATGG 0 0 0 0
HBB-20 chr4 148531374 1.75 gTTaCCtCACAGaGCAGaAAGGG 0 0 0 0
HBB-21 chrl0 72286450 1.47 CaaGCCCCACAGGGCAGacAGGG 0 0 0 0
HBB-22 chrl9 8560462 1.31 2aatCCCCACAGGGCAGTAAGGC 0 0 0 0
HBB-23 chrll 76387498 1.18 CTgcCCCtcagGGaCAGTALGGG 0 0 0 0
HBB-24 chr5 14347051 1.08 CaTaCCCCACAGGTLCAGTAAGGA 0 0 0 0
HBB-25 chrl 17346702 0.95 ggTcCCCacagGGtCAGTAAGGG 0 0 0 0
HBB-26 chrl5 29983547 0.78 CcaGCCCCACAGGGCAGTAAAGC 0 0 0 0
HBB-27 chrl9 34262012 0.78 gCTGCtCCACAGGGCAGYtATGG 0 0 0 0
HBB-28 chrl0 73555691 0.78 CagGCCCCACAGGaCAGgAAGGG 0 0 0 0
HBB-29 chrl9 50010010 0.73 aTTGCCCCcCAGGLCAGTAQGGG 1 1 1 1
HBB-30 chrl5 34059408 0.56 gTTaCCaCACAGaGCAGTtAAGG 0 0 0 0
HBB-31 chrl3 44886376 0.54 ggaGCCCCACAGGGCAGagAGGG 0 0 0 0
HBB-32 chr9 134609673 0.50 LTTGCCCCtCAGGGCAGCTAAGG 0 0 0 0
HBB-33 chrl6 49082904 0.46 gcaGCCCCACAGGLCAGTYAGGG 0 0 0 0
HBB-34 chr3 128713852 0.45 aTaGCCCCACAGGGCAGYtTAGG 0 0 0 0
HBB-35 chrl2 27234755 0.44 gaTGCCtCACAGGaCAGYAAGGG 1 1 1 1
HBB-36 chrl9 923900 0.37 aaTtaCCCcCAGGGCAGYAAGGG 0 0 0 0
HBB-37 chr8 143699609 0.35 CcaGCCCCACCGGGCAGTAQATG 0 0 0 0
HBB-38 chrl2 50056756 0.22 2agGCCCCYCAGGGCAGTLLGGG 0 0 0 0
HBB-39 chr2 240591539 0.20 acaGCCCCACAGGGCACTAQAGG 0 0 0 0
HBB-40 chrl7 66624245 0.17 CcTctCCCACAGGGCAGTAAAGG 0 1 1 1
HBB-41 chr9 134994964 0.15 LTTGCCCCtCAGGGCAGCTAAGG 0 0 0 0
HBB-42 chr2 43013308 0.15 CcTGCCCagtAaGGCAGTAAGGG 0 0 0 0
HBB-43 chr8 41296595 0.14 tcaGCCCCACAGGTLCAGCAATGG 0 0 0 0
HBB-44 chr22 35537395 0.14 agTGCCCCACAGGGYAGaAATGG 0 0 0 0
HEK293T
Chromatin accessibility
(1= DNase | hypersensitive sites,
0 = Dnase | non-sensitive sites)
Chromosome | Location DNA Cleavage score Target sequence HelLa [HEK293T| K562 H9 cell
On-target chril 5248215 14.63 CTTGCCCCACAGGGCAGTAACGG 0 0 0 0
HBB_HEK-2 chr9 104595883 8.17 tcaGCCCCACAGGGCAGTAAGGG 0 0 0 0
HBB_HEK-3 chrl7 8370253 3.65 tTgctCCCACAGGGCAGTAAACG 0 0 0 0
HBB_HEK-4 chrl2 124803834 2.96 gCTGCCCCACAGGGCAGCAAAGG 0 0 0 0
HBB_HEK-5 chri4 94585327 1.82 aTgGCCCCACAaGGCAGaAATGG 0 0 0 0
HBB_HEK-6 chrl2 93549202 1.01 aTTGCCCCACYGGGCAGTYACGG 0 0 0 0
HBB_HEK-7 chr2 121715240 0.88 gTgtCCCCACAGGGCAGUAAAGG 0 0 0 0
HBB_HEK-8 chrl2 27234755 0.70 gaTGCCtCACAGGaCAGgAAGGG 1 1 1 1
HBB_HEK-9 chrX 75006257 0.46 gTgGCCCCACAGGGCAGQAATGG 0 0 0 0
HBB_HEK-10 chrl4 36889538 0.40 gTTatCCCACAGGaCAGTgAGGG 0 0 0 0




HBB_HEK-11 chré 23709579 0.29 gaaGCCCTtACAGGGCAGCAATGG 0 0 0 0
HBB_HEK-12 chr7 97874171 0.28 CcctCCCCACAGGGCAGTCATGG 0 0 0 0
HBB_HEK-13 chr10 72286450 0.23 CaaGCCCCACAGGGCAGacAGGG 0 0 0 0
HBB_HEK-14 chr8 24931381 0.19 agTGCCaCACAcaGCAGTAAGGG 0 0 0 0
K562
Chromatin accessibility
(1= DNase | hypersensitive sites,
0 = Dnase | non-sensitive sites)
Chr Location | DNA Cleavage Score DNA sequence at target sites HeLa [HEK293T| K562 H9 cell
On-target chril 5248215 16.29 CTTGCCCCACAGGGCAGTAACGG 0 0 0 0
HBB_K562-2 chr9 104595883 9.41 tcaGCCCCACAGGGCAGTAAGGG 0 0 0 0
HBB_K562-3 chrl7 8370253 3.80 tTgctCCCACAGGGCAGTAAACG 0 0 0 0
HBB_K562-4 chri2 124803834 2.65 gCTGCCCCACAGGGCAGCAAAGG 0 0 0 0
HBB_K562-5 chrX 75006257 2.62 gTgGCCCCACAGGGCAGQAATGG 0 0 0 0
HBB_K562-6 chri4 94585327 1.04 aTgGCCCCACAaGGCAGaAATGG 0 0 0 0
HBB_K562-7 chr2 121715240 0.56 gTgtCCCCACAGGGCAGQAAAGG 0 0 0 0
HBB_K562-8 chr22 17230623 0.30 tgTGCCCCACAGaGCACTAAGGG 0 0 0 0
HBB_K562-9 chri2 93549202 0.28 aTTGCCCCACgGGGCAGTgACGG 0 0 0 0
HBB_K562-10 chrl 17346702 0.15 ggTcCCCacagGGtCAGTAAGGG 0 0 0 0
HBB_K562-11 chr7 97874171 0.14 CcctCCCCACAGGGCAGTCATGG 0 0 0 0
HBB_K562-12 chré 23709579 0.12 gaaGCCCtACAGGGCAGCAATGG 0 0 0 0
HO cell
Chromatin accessibility
(1= DNase | hypersensitive sites,
0 = Dnase | non-sensitive sites)
Chr Location | DNA Cleavage Score DNA sequence at target sites Hela |HEK293T| K562 | H9 cell
On-target chr11 5248215 14.63 CTTGCCCCACAGGGCAGTAACGG 0 0 0 0
HBB_H9-2 chr9 104595883 8.17 tcaGCCCCACAGGGCAGTAAGGG 0 0 0 0
HBB_H9-3 chr17 8370253 3.65 tTgctCCCACAGGGCAGTAAACG 0 0 0 0
HBB_H9-4 chri12 124803834 2.96 gCTGCCCCACAGGGCAGCAAAGG 0 0 0 0
HBB_H9-5 chr14 94585327 1.82 aTgGCCCCACAaGGCAGaAATGG 0 0 0 0
HBB_H9-6 chri12 93549202 1.01 aTTGCCCCACYGGGCAGTYACGG 0 0 0 0
HBB_H9-7 chr2 121715240 0.88 gTgtCCCCACAGGGCAGGAAAGG 0 0 0 0
HBB_H9-8 chri12 27234755 0.70 gaTGCCtCACAGGaCAGgAAGGG 1 1 1 1
HBB_H9-9 chrX 75006257 0.46 gTgGCCCCACAGGGCAGQAATGG 0 0 0 0
HBB_H9-10 chr14 36889538 0.40 gTTatCCCACAGGaCAGTgAGGG 0 0 0 0
HBB_H9-11 chré 23709579 0.29 gaaGCCCTtACAGGGCAGCAATGG 0 0 0 0
HBB_H9-12 chr7 97874171 0.28 CcctCCCCACAGGGCAGTCATGG 0 0 0 0
HBB_H9-13 chr10 72286450 0.23 CaaGCCCCACAGGGCAGacAGGG 0 0 0 0
HBB_H9-14 chr8 24931381 0.19 agTGCCaCACAcaGCAGTAAGGG 0 0 0 0
HBB_H9-15 chr9 134994964 0.12 EtTTGCCCCtCAGGGCAGCTAAGG 0 0 0 0
T cell
Chr Location | DNA Cleavage Score DNA sequence at target sites
On-target chril 5248215 15.29 CTTGCCCCACAGGGCAGTAACGG
HBB_Tcell-2 chr9 104595883 5.64 tcaGCCCCACAGGGCAGTAAGGG
HBB_Tcell-3 chri2 124803834 3.78 gCTGCCCCACAGGGCAGCAAAGG
HBB_Tcell-4 chrl7 8370253 3.27 tTgctCCCACAGGGCAGTAAACG
HBB_Tcell-5 chri4 94585327 3.03 aTgGCCCCACAaGGCAGaAATGG
HBB_Tcell-6 chrl2 93549202 1.94 aTTGCCCCACYGGGCAGTYACGG
HBB_Tcell-7 chr22 17230623 1.52 tgTGCCCCACAGaGCACTAAGGG
HBB_Tcell-8 chrX 75006257 1.46 gTgGCCCCACAGGGCAGUAATGG
HBB_Tcell-9 chré 23709579 1.23 gaaGCCCTtACAGGGCAGCAATGG
HBB_Tcell-10 chr2 121715240 1.06 gTgtCCCCACAGGGCAGUAAAGG
HBB_Tcell-11 chr19 50010010 0.50 aTTGCCCCcCAGGEtCAGTAQGGG
HBB_Tcell-12 chrs 131423385 0.23 tcTGCCCCACAGGCCAGUAAGGG




Supplemental Table 3. Off-target candidate sites captured by DIG-seq alighed to GRCh38.

HelLa
Chromosome Location | DNA Cleavage score Target sequence

On-target chrll 5226985 14.20 CTTGCCCCACAGGGCAGTAACGG
HBB-2 chr9 101833601 8.07 tcaGCCCCACAGGGCAGTAAGGG
HBB-3 chrl7 8466935 6.58 tTgctCCCACAGGGCAGTAAACG
HBB-4 chrl2 124319288 6.54 gCTGCCCCACAGGGCAGCAAAGG
HBB-5 chrl4 94118990 3.96 aTgGCCCCACAaGGCAGaAATGG
HBB-6 chr22 16749733 3.43 tgTGCCCCACAGaGCACTAAGGG
HBB-7 chr2 120957664 3.04 gTgtCCCCACAGGGCAGQAAAGG
HBB-8 chrl2 93155426 2.89 aTTGCCCCACgGGGCAGTgACGG
HBB-9 chr7 98244859 2.86 CcctCCCCACAGGGCAGTCATGG
HBB-10 chr3 19916142 2.82 gcTaCCCCACAGGGCALTAQGGG
HBB-11 chrX 75786422 2.76 gTgGCCCCACAGGGCAGQAATGG
HBB-12 chrl5 46305931 2.57 gTTGCCCCtCAGGaCAGTACAGG
HBB-13 chr9 93875126 2.54 acaGCCCCACAGGGCATaAACGG
HBB-14 chrs 132087692 2.53 tcTGCCCCACAGGCCAGQAAGGG
HBB-15 chr8 25073866 2.52 agTGCCaCACAcaGCAGTAAGGG




Supplemental Table 4 :Mutation frequencies of Cas9 at on-target and off-target sites captured by DIG-seq.

HBB

Indel freq

uency (%)

Chromatin accessibility

Chromosome | Location DNA Cleavage score Target sequence Untreated| (+)Cas9 (1= DNase | hypersensitive sites,

0 = Dnase | non-sensitive sites)
On-target chrll 5248215 14.20 CTTGCCCCACAGGGCAGTAACGG 0.01 35.70 validated 0
HBB-2 chr9 104595883 8.07 1tcaGCCCCACAGGGCAGTAAGGG 0.03 31.18 validated 0
HBB-3 chrl7 8370253 6.58 tTgctCCCACAGGGCAGTAAACG 0.06 0.06 | Not validated 0
HBB-4 chri2 124803834 6.54 gCTGCCCCACAGGGCAGCAAAGG 0.01 2.90 validated 0
HBB-5 chri4 94585327 3.96 aTgGCCCCACAaGGCAGaAATGG 0.02 0.01 | Not validated 0
HBB-6 chr22 17230623 3.43 tgTGCCCCACAGaGCACTAAGGG 0.01 0.01 | Not validated 0
HBB-7 chr2 121715240 3.04 gTgtCCCCACAGGGCAGYAAAGG 0.05 0.03 | Not validated 0
HBB-8 chri2 93549202 2.89 aTTGCCCCACgGGGCAGTgACGG 0.07 0.09 | Not validated 0
HBB-9 chr7 97874171 2.86 CcctCCCCACAGGGCAGTCATGG 0.01 0.01 | Not validated 0
HBB-10 chr3 19957634 2.82 gcTaCCCCACAGGGCALTAQGGG 0.00 0.02 | Not validated 0
HBB-11 chrX 75006257 2.76 gTgGCCCCACAGGGCAGYAATGG 0.01 1.24 validated 0
HBB-12 chrl5 46598129 257 gTTGCCCCtCAGGaCAGTACAGG 0.00 0.00 | Not validated 0
HBB-13 chr9 96637408 2.54 acaGCCCCACAGGGCAtaAACGG 0.13 0.10 | Not validated 0
HBB-14 chr5 131423385 2.53 tcTGCCCCACAGGCCAGYAAGGG 0.02 0.01 | Not validated 0
HBB-15 chr8 24931381 2.52 agTGCCaCACAcaGCAGTAAGGG 0.01 0.00 | Not validated 0
HBB-16 chri4 36889538 231 gTTatCCCACAGGaCAGTgAGGG 0.02 0.00 | Not validated 0
HBB-17 chr20 39992928 231 agTGgCCCcCAGGGCAGTgAGGG 0.01 0.00 | Not validated 0
HBB-18 chrl 177593980 2.15 tcTaCCCCACALGGCAGTAATGG 0.08 0.01 | Not validated 0
HBB-19 chré 23709579 1.95 gaaGCCCTACAGGGCAGCAATGG 0.01 0.03 | Not validated 0
HBB-20 chr4 148531374 1.75 gTTaCCtCACAGaGCAGaAAGGG 0.01 0.01 | Not validated 0
HBB-21 chr10 72286450 1.47 CaaGCCCCACAGGGCAGacAGGG 0.00 0.00 | Not validated 0
HBB-22 chr19 8560462 1.31 aaatCCCCACAGGGCAGTAAGGC 0.00 0.00 | Not validated 0
HBB-23 chrll 76387498 1.18 CTgcCCCtcagGGaCAGTALGGG 0.05 0.04 | Not validated 0
HBB-24 chr5 14347051 1.08 CaTaCCCCACAGGtCAGTAAGGA 0.02 0.01 | Not validated 0
HBB-25 chrl 17346702 0.95 ggTcCCCacagGGtCAGTAAGGG 0.01 0.00 | Not validated 0
HBB-26 chrl5 29983547 0.78 CcaGCCCCACAGGGCAGTAAAGC 0.00 0.00 | Not validated 0
HBB-27 chr19 34262012 0.78 gCTGCtCCACAGGGCAGYTATGG 0.01 0.00 | Not validated 0
HBB-28 chr10 73555691 0.78 CagGCCCCACAGGaCAGUAAGGG 0.02 0.01 | Not validated 0
HBB-29 chr19 50010010 0.73 aTTGCCCCcCAGGtCAGTAYGGG 0.00 0.00 | Not validated 1
HBB-30 chrl5 34059408 0.56 gTTaCCaCACAGaGCAGTTAAGG 0.03 0.03 | Not validated 0
HBB-31 chrl3 44886376 0.54 ggaGCCCCACAGGGCAGagAGGG 0.01 0.02 | Not validated 0
HBB-32 chr9 134609673 0.50 tTTGCCCCtCAGGGCAGCTAAGG 0.00 0.01 | Not validated 0
HBB-33 chrl6 49082904 0.46 gcaGCCCCACAGGtCAGTgAGGG 0.00 0.00 | Not validated 0
HBB-34 chr3 128713852 0.45 aTaGCCCCACAGGGCAGYtTtAGG 0.01 0.01 | Not validated 0
HBB-35 chrl2 27234755 0.44 gaTGCCtCACAGGaCAGYAAGGG 0.02 0.03 | Not validated 1
HBB-36 chr19 923900 0.37 aaTtaCCCcCAGGGCAGYAAGGG 0.02 0.02 | Not validated 0
HBB-37 chr8 143699609 0.35 CcaGCCCCACCGGGCAGTAQATG 0.01 0.09 | Not validated 0
HBB-38 chri2 50056756 0.22 aagGCCCCYCAGGGCAGTtEGGG 0.55 0.52 | Not validated 0
HBB-39 chr2 240591539 0.20 acaGCCCCACAGGGCACTAJAGG 0.14 0.02 | Not validated 0
HBB-40 chrl7 66624245 0.17 CcTctCCCACAGGGCAGTAAAGG 0.00 0.00 | Not validated 0
HBB-41 chr9 134994964 0.15 CcTGCCCCACAGGGCAaTtATGG 0.01 0.00 | Not validated 0
HBB-42 chr2 43013308 0.15 CcTGCCCagtAaGGCAGTAAGGG 0.13 0.09 | Not validated 0
HBB-43 chr8 41296595 0.14 1tcaGCCCCACAGGtCAGCAATGG 0.01 0.00 | Not validated 0
HBB-44 chr22 35537395 0.14 agTGCCCCACAGGGQAGaAATGG 0.01 0.00 | Not validated 0

VEGFAL
Indel frequency (%)
Chromatin accessibility

Chromosome | Location DNA Cleavage score Target sequence Untreated| (+)Cas9 (1= DNase | hypersensitive sites,

0 = Dnase | non-sensitive sites)
On-target chré 43737297 8.0 GGGTGGGGGGAGTTTGCTCCAGG 0.01 21.77 validated 0
VEGFA1-2 chrl7 39796328 6.3 taGTGGaGGGAGCTTGCTCCTGG 0.00 16.90 validated 0
VEGFA1-3 chrl2 1988077 5.2 cGGYGGaGGGAGTTTGCTCCTGG 0.00 11.73 validated 0
VEGFA1-4 chré 14316373 4.5 GtGyGGGtaGAGTTTGCTCCAGG 0.02 8.10 validated 0
VEGFA1-5 chrl5 65637537 3.7 GGaTGGaGGGAGTTTGCTCCTGG 0.01 25.28 validated 0
VEGFA1-6 chrl6 8763213 3.5 aaGTaaGGGaAGTTTGCTCCTGG 0.01 0.01 | Not validated 0
VEGFA1-7 chrll 71497119 3.3 aGGaaGGaGGAGTTaGCTCCTGG 0.00 0.02 | Not validated 0
VEGFA1-8 chrl2 26641302 3.1 aGtTtGGGGGAGTTTGCCCCAGG 0.12 0.12 | Not validated 0
VEGFA1-9 chrb 139263024 3.1 ttGyGGGGGCAGTTTGCTCCTGG 2.33 7.19 validated 0
VEGFA1-10 chrl 99347651 2.9 GGGyaGGGGaAGTTTGCTCCTGG 0.01 13.84 validated 0
VEGFA1-11 chrll 3445204 2.8 aGGaaGGaGGAGTTaGCTCCTGG 0.02 0.04 validated 0
VEGFA1-12 chr20 56175356 2.7 aGGgaGGaGGAaTTTGCTCCAGG 0.00 0.72 validated 0
VEGFA1-13 chrb 32945275 2.2 GCGTGGGGGGEGTTTGCTCCCGG 0.03 1.00 validated 0
VEGFA1-14 chrl7 47317539 2.1 CctGgtGGGGGAGCTTGCTCCAGG 1.64 4.14 validated 0
VEGFA1-15 chr3 125633992 2.1 aGGaaGGaGGAGTTaGCTCCTGG 0.02 0.01 | Not validated 0
VEGFA1-16 chrl2 131690199 19 GGGaGGGtGGAGTTTGCTCCTGG 0.00 6.70 validated 0
VEGFA1-17 chrl3 31251013 1.8 tGtaGaGGGagtTTTGCTCCCGG 0.01 0.02 | Not validated 1
VEGFA1-18 chr7 17819097 1.8 acaactGGGGAGTTTGCTCCTGG 0.02 0.03 | Not validated 0
VEGFA1-19 chr22 18454623 1.6 GGaaaGGaGGAGCTTGCTCCAGG 0.01 0.02 | Not validated 0
VEGFA1-20 chr3 195871264 0.9 GGtgGGGGaGAGCTaGCTCCGGG 0.00 0.20 validated 0
VEGFA1-21 chr22 19698463 0.6 GaGgGGGaGCAGTTTGCTCCAGG 0.01 0.56 validated 0
VEGFA1-22 chrl7 32986325 0.5 GGGYGtGGGGACTTTGCTCCAGG 0.04 0.02 | Not validated 0
VEGFA1-23 chr22 37215276 0.5 GGGTGGGGGGAGTTTGCCCCAGG 0.06 1.69 validated 0




VEGFA1-24 chrl3 28075024 0.4 atGaGGaGGGAGTTTGCaCCAGG 0.01 0.01 Not validated 0
VEGFA1-25 chré 50485682 0.4 atGTGtGGGGAaTTTGCTCCAGG 0.02 0.01 Not validated 0
VEGFA1-26 chr5 7067159 0.3 GaGgGtGGGGAGTTTaCTCCTGG 0.07 0.28 validated 0
VEGFA1-27 chrl5 93140401 0.3 GGGYGaGGGaAGTTTcCTCCAGG 0.02 0.01 Not validated 0
VEGFA1-28 chril 67574262 0.3 aGGaaGGaGGAGTTaGCTCCTGG 0.01 0.73 validated 0
VEGFA1-29 chr2 129199817 0.2 tccTGaGGGCAGTTTGCTCCAGG 0.01 0.01 Not validated 0
VEGFA1-30 chr7 76022392 0.2 aGGytGGGGCCcGTTTGCTCCCGG 0.00 0.00 Not validated 1
VEGFA1-31 chrl3 26202812 0.2 GGtTGaGGGGAGTCTGCTCCAGG 0.01 0.17 validated 0
FANCF
Indel frequency (%)
Chromatin accessibility
Chromosome Location DNA Cleavage score Target sequence Untreated| (+)Cas9 (1= DNase | hypersensitive sites,
0 = Dnase | non-sensitive sites)
On-target chril 22647338 6.3 GGAATCCCTTCTGCAGCACCTGG 0.06 54.37 validated 0
FANCF-2 chr7 102131659 5.5 GtctcCCCTTCTGCAGCACCAGG Interspersed repeat sequence 0
FANCF-3 chr10 73463136 4.1 tGAATCCCaTCTcCAGCACCAGG 0.01 0.34 validated 0
FANCF-4 chr7 102230832 3.8 GtctcCCCTTCTGCAGCACCAGG Interspersed repeat sequence 0
FANCF-5 chrll 66475045 3.5 GGAAcaCCTTCTGCAGCtCCAGG 0.00 0.07 validated 0
FANCF-6 chrl6 28615201 3.2 GGCtTCCCTTCTGCAGCCCCAGG 0.11 0.12 Not validated 0
FANCF-7 chr7 44076497 3.0 GtctcCCCTTCTGCAGCACCAGG Interspersed repeat sequence 0
FANCF-8 chrl8 8707528 1.7 GGAAcCCCgTCTGCAGCACCAGG 0.05 27.79 validated 0
FANCF-9 chrl9 39405599 1.6 GetgTCCCTTCTGCAGCtCCAGG 0.52 0.69 Not validated 0
FANCF-10 chr9 139891539 1.5 aGttcCCCaTCTGCAGCACCAGG 0.00 0.01 Not validated 1
FANCF-11 chrl7 39675789 1.3 GGgAgtCCaTCTGCAGCACCAGG 0.01 0.02 Not validated 0
FANCF-12 chrX 86355180 1.2 accATCCCTcCTGCAGCACCAGG 0.02 0.35 validated 0
FANCF-13 chri2 2719895 1.0 acAcTCCCTTCTGCAGCACCATG 0.00 0.01 Not validated 0
FANCF-14 chr10 43410031 0.7 GGAgTCCCTcCTaCAGCACCAGG 0.01 5.41 validated 0
FANCF-15 chrl7 78923978 0.7 aGAggCCCcTCTGCAGCACCAGG 0.01 3.09 validated 0
FANCF-16 chrl6 49671025 0.6 GGAgTCCCTcCTGCAGCACCTGA 0.00 0.82 validated 0
FANCF-17 chr10 37953200 0.6 GGAgTCCCTcCTaCAGCACCAGG 0.01 2.75 validated 0
FANCF-18 chr7 5013586 0.6 GGtccCtCcTCcGCAGCACCCGG 0.01 0.02 Not validated 1
FANCF-19 chr2 133174786 0.5 atccTttCTTCTGCAGCACCTGG 0.00 0.00 Not validated 0
FANCF-20 chr10 3151994 0.5 ctctgtCCTTCTGCAGCACCTGG 0.01 0.00 Not validated 0
FANCF-21 chril 47554037 0.4 GGAATCCCTTCTaCAGCAtCCTG 0.00 0.00 Not validated 0
FANCF-22 chrl7 30452575 0.4 cctgctgCTTCTGCAGCACCTGG 0.00 0.00 Not validated 0
FANCF-23 chrX 153002368 0.3 ccAcTCCCTTCTGCAGCACCTGC 0.01 0.00 Not validated 0
FANCF-24 chr4 53092937 0.2 aatATtCCcTCTGCAGCACCAGG 1.44 1.42 Not validated 0
FANCF-25 chrl7 65709672 0.2 attccCCCTTCTGCAGCcCCTGG 0.00 0.02 Not validated 0
FANCF-26 chr22 45871981 0.2 ccccTCCCTcCTGCAGCACCGGG 0.00 0.00 Not validated 0
FANCF-27 chri2 115467808 0.2 aGggTCCCTTCTGCAGCCCCTGG 0.04 0.06 Not validated 0
FANCF-28 chrl9 10929976 0.2 aGtAaggCTTCTGCAGCACCTGG 0.00 0.00 Not validated 0
FANCF-29 chr3 35113165 0.2 tGAATCCtaaCTGCAGCACCAGG 0.00 0.00 Not validated 0
FANCF-30 chr2 242473665 0.1 GGgAatCCcTCccCAGCACCCGG 0.00 0.00 Not validated 0
FANCF-31 chr20 61912779 0.1 cacATCCCTTCTGCAGCtCCCAG 0.01 0.01 Not validated 0
FANCF-32 chrl 223900677 0.1 GGctTCCCcaCTGCAGCACCCGG 0.03 0.03 Not validated 0
FANCF-33 chr22 26091104 0.1 ccgtcCCCTTCTGCAGCACCTCG 0.00 0.01 Not validated 0
FANCF-34 chrl7 34985068 0.1 GGgtcCgCTTCTGCAGCACCTGG 0.00 0.00 Not validated 0
FANCF-35 chrl 27648497 0.1 aGCATCCCTTCTGCAGCcgCGGG 0.00 0.00 Not validated 0
FANCF-36 chrl3 114815604 0.1 GGgAaCCCTTCcGCAGCACCCAG 0.01 0.01 Not validated 0
HEK3
Indel frequency (%)
Chromatin accessibility
Chromosome Location DNA Cleavage score Target sequence Untreated| (+)Cas9 (1= DNase | hypersensitive sites,
0 = Dnase | non-sensitive sites)
On-target chr9 110184637 5.8 GGCCCAGACTGAGCACGTGATGG 0.01 66.99 validated 1
HEK3-2 chrl 47005705 2.8 aGCtCAGACTGAGCAaGTGAGGG 0.01 16.23 validated 0
HEK3-3 chrl5 79749931 2.7 caCCCAGACTGAGCACGTGCTGG 0.00 33.14 validated 0
HEK3-4 chrl0 131593121 15 GagCCAGAaTGAGCACGTGAGGG 0.00 1.17 validated 0
HEK3-5 chr2 11810044 0.3 GcgCCAGYCTGAGCACGTGOTGG 0.00 0.01 Not validated 0
HEK3-6 chrl7 34954539 0.1 cGgCCcaACTGAGCAaGTGATGG 0.00 0.01 Not validated 0
RNF2
Indel frequency (%)
Chromatin accessibility
Chromosome Location DNA Cleavage score Target sequence Untreated| (+)Cas9 (1= DNase | hypersensitive sites,
0 = Dnase | non-sensitive sites)
On-target chrl 185056773 8.41 GTCATCTTAGTCATTACCTGAGG 0.01 68.06 validated 0
RNF2-2 chrs 92036966 1.03 GgtATCTaAGTCATTACCTGTGG 0.07 0.24 validated 0
RNF2-3 chril 60883789 0.4 aTaaaCgTAGTCATTACCTGGGG 0.00 0.00 Not validated 0
RNF2-4 chr8 99451745 0.3 cgtgcaTTAGTCATTACCTGAGG 0.01 0.02 Not validated 0




HEK2

Indel freq

uency (%)

Chromatin accessibility

Chromosome | Location DNA Cleavage score Target sequence Untreated| (+)Cas9 (1= DNase | hypersensitive sites,

0 = Dnase | non-sensitive sites)
On-target chrs 87240614 4.44 GAACACAAAGCATAGACTGCGGG 0.01 59.05 validated 0
HEK2-2 chrd 90522184 0.27 GAACACAALGCATAGALTGCCGG 0.01 16.33 validated 0
HEK2-3 chr5 142142325 0.2 tAAacactAaCATAGACTGCAGG 0.00 0.00 Not validated 0

EMX1
Indel frequency (%)
Chromatin accessibility

Chromosome | Location DNA Cleavage score Target sequence Untreated| (+)Cas9 (1= DNase | hypersensitive sites,

0 = Dnase | non-sensitive sites)
On-target chr2 73160999 15.4 GAGTCCGAGCAGAAGAAGAAGGG 0.23 61.61 validated 0
EMX1-2 chré 9118799 4.7 acGTCtGAGCAGAAGAAGAATGG 0.03 0.75 validated 0
EMX1-3 chrb 45359067 3.4 GAGT taGAGCAGAAGAAGAAAGG 0.02 47.11 validated 0
EMX1-4 chrl5 44109764 1.9 GAGTCtaAGCAGAAGAAGAAGaG 0.42 39.41 validated 0
EMX1-5 chrb 9227163 1.7 aAGTCtGAGCACAAGAAGAATGG 0.02 19.00 validated 0
EMX1-6 chrl 33606480 1.2 GAGCCtGAGCAGAAGUAGAAGGG 0.01 0.08 validated 0
EMX1-7 chrl8 34906762 0.8 GAGCCtGAGCgGAAGAgGAAAGG 0.02 0.03 Not validated 0
EMX1-8 chrl6 78848850 0.8 aAaTCCaAcCAGAAGAAGAAAGG 0.03 0.06 Not validated 0
EMX1-9 chrd 87256693 0.6 GAGTaaGAGaAGAAGAAGAAGGG 0.08 0.09 Not validated 0
EMX1-10 chrll 62365273 0.4 GAaTCCaAGCAGAAGAAGAgAaG 0.02 0.13 validated 0
EMX1-11 chrd 131662222 0.3 agaatCcAagAGAAGAAGAATGG 0.00 0.00 Not validated 0
EMX1-12 chrl5 61646877 0.2 aAGTCaGAGgAGAAGAAGAAGGG 0.26 0.47 validated 0
EMX1-13 chrl9 1438827 0.2 GAagtaGAGCAGAAGAAGAAGCG 0.03 0.01 Not validated 0
EMX1-14 chrl7 8640230 0.2 GAGaCtGAGaAGAAGAAGAAAGG 0.01 0.01 Not validated 0
EMX1-15 chrl4 75723909 0.1 agtTCCaAGCAGAGGAAGAAGGG 0.03 0.03 Not validated 0

CCR5-9
Indel frequency (%)
Chromatin accessibility

Chromosome | Location DNA Cleavage score Target sequence Untreated| (+)Cas9 (1= DNase | hypersensitive sites,

0 = Dnase | non-sensitive sites)
On-target chr3 46414766 12.2 TCATCCTCCTGACAATCGATAGG 0 86.42 validated 0
CCR5-9-1 chrl0 48385259 0.3 aCATCCTtCTGACAATCatTTGG 0 0.85 validated 0




Supplemental Table 5 : Mutation frequencies of Cas9 off-target sites captured by Digenome-seq but missed by DIG-seq

Indel frequency (%)

Chromosome | Location | DNA Cleavage score Target sequence Untreated (+)Cas9
Digenome-only-01 chril 76387498 31.4 CTgcCCCtcagGGaCAGTALGGG 0.01 0.00
Digenome-only-02 chr5 14347051 27.2 CaTaCCCCACAGGtCAGTAAGGA 0.01 0.01
Digenome-only-03 chri4 36889538 25.8 gTTatCCCACAGGaCAGTgAGGG 0.01 0.01
Digenome-only-04 chr9 134994964 24.9 CcTGCCCCACAGGGCAaTtATGG 0.00 0.00
Digenome-only-05 chrl6 49082904 21.6 gcaGCCCCACAGGECAGTgAGGG 0.08 0.01
Digenome-only-06 chr9 134609673 21.4 tTTGCCCCtCAGGGCAGCTAAGG 0.00 0.01
Digenome-only-07 chr3 3662556 20.2 2aaGCCCCACAGGGTAGTAQAGG 0.00 0.00
Digenome-only-08 chré 50041372 15.1 tcTGCCCCACALGGCAGTAATGA 0.01 0.00
Digenome-only-09 chrs 37628319 15.1 acTGCaCCACAGGCCAGaAATGG 0.07 0.06
Digenome-only-10 chr8 143699609 14.8 CcaGCCCCACCGGGCAGTAQATG 0.07 0.06
Digenome-only-11 chrl2 27234755 12.9 gaTGCCTtCACAGGaCAGgAAGGG 0.09 0.15
Digenome-only-12 chr2 240591539 12.9 acaGCCCCACAGGGCACTAQAGG 0.00 0.00
Digenome-only-13 chrl5 29983547 12.8 CcaGCCCCACAGGGCAGTAAAGC 0.03 0.03
Digenome-only-14 chr8 41296595 12.7 tcaGCCCCACAGGtCAGCAATGG 0.01 0.00
Digenome-only-15 chrl0 72286450 12.2 CaaGCCCCACAGGGCAGacAGGG 0.00 0.01
Digenome-only-16 chrl9 34262012 12.0 gCTGCtCCACAGGGCAGQTATGG 0.00 0.00
Digenome-only-17 chré 85738203 104 acTGCCCCACAGGGaAGTAATAG 0.03 0.00
Digenome-only-18 chr20 39992928 10.1 agTGgCCCcCAGGGCAGTYAGGG 0.02 0.02
Digenome-only-19 chrl3 44886376 9.7 ggaGCCCCACAGGGCAGagAGGG 0.02 0.02
Digenome-only-20 chr3 128713852 9.2 aTaGCCCCACAGGGCAGQLTAGG 0.01 0.00
Digenome-only-21 chrl 177593980 8.9 tcTaCCCCACALGGCAGTAATGG 0.03 0.03
Digenome-only-22 chr4 45763604 8.5 gCTGCCCCACAtGaCAGaAATGG 0.04 0.03
Digenome-only-23 chrl5 34059408 7.9 gTTaCCaCACAGaGCAGTtAAGG 0.00 0.01
Digenome-only-24 chr4 148531374 7.9 gTTaCCtCACAGaGCAGaAAGGG 0.00 0.00
Digenome-only-25 chr22 35537395 7.2 agTGCCCCACAGGGgAGaAATGG 0.03 0.03
Digenome-only-26 chrl0 73555691 7.0 CagGCCCCACAGGaCAGgAAGGG 0.01 0.02
Digenome-only-27 chrl4 89458507 6.9 gaaaCCCCACAGaGCAGTAATGA 0.09 0.09
Digenome-only-28 chrl2 50056756 5.3 aagGCCCCgCAGGGCAGT GGG 0.11 0.08
Digenome-only-29 chré 23709579 4.4 gaaGCCCtACAGGGCAGCAATGG 0.02 0.01
Digenome-only-30 chrl9 8560462 4.3 aaatCCCCACAGGGCAGTAAGGC 0.00 0.02
Digenome-only-31 chrl 17346702 4.0 ggTcCCCacagGGLtCAGTAAGGG 0.00 0.00
Digenome-only-32 chrl9 37539042 3.8 CTTGCaCCACAGaGCACTAAGGG 0.02 0.01
Digenome-only-33 chr7 57716477 3.0 tgTGCaCCACAGaGCAaTAAGGG 0.00 0.02
Digenome-only-34 chrl 34925501 2.7 agTtgCCCACAGGCCAGTAAGAG 0.00 0.00




Supplemental Table 6. Comparison of off-target candidate sites captured by Digenome-seq and DIG-seq .

HBB
Chromosome | Location Target sequence Captured by Digenome-seq | Captured by DIG-seq
chrll 5248215 CTTGCCCCACAGGGCAGTAACGG o o
chrl?7 8370253 tTgctCCCACAGGGCAGTAAACG o 0
chr22 17230623 tgTGCCCCACAGaGCACTAAGGG 0 o
chr8 24931381 agTGCCaCACAcaGCAGTAAGGG o) o
chrlbs 46598129 gTTGCCCCtCAGGaCAGTACAGG 0 o
chrX 75006257 gTgGCCCCACAGGGCAGQAATGG o 0
chrl2 93549202 aTTGCCCCACgGGGCAGTQACGG 0 o
chrl4 94585327 aTgGCCCCACAaGGCAGaAATGG o 0
chr9 104595883 tcaGCCCCACAGGGCAGTAAGGG 0 o
chr2 121715240 gTgtCCCCACAGGGCAGGAAAGG o 0
chrl2 124803834 gCTGCCCCACAGGGCAGCAAAGG 0 o
chr3 19957634 gcTaCCCCACAGGGCALTAQGGG X o
chr9 96637408 acaGCCCCACAGGGCAtaAACGG X o
chr7 97874171 CcctCCCCACAGGGCAGTCATGG X 0
chr5 131423385 tcTGCCCCACAGGCCAGOAAGGG X o
Chrl 177593980 tcTaCCCCACATGGCAGTAATGG o X
Chré 50041372 tcTGCCCCACATGGCAGTAATGA 0 X
Chr6 23709579 gaaGCCCTtACAGGGCAGCAATGG o X
Chrl4 36889538 gTTatCCCACAGGaCAGTgAGGG 0 X
Chrl 17346702 CggtCCCCACAGGGtcagtAAGG o X
Chr20 39992928 agTGgCCCcCAGGGCAGTgAGGG 0 X
Chr10 95791920 acTctCCCACAaGGCAGTAAGGG o X
Chr4 148531374 gTTaCCtCACAGaGCAGaAAGGG 0 X
Chr5 53613387 tcacCCCCACAGGCCAGTAAAGG o X
VEGFA1
Chromosome | Location Target sequence Captured by Digenome-seq | Captured by DIG-seq
chré 43737297 GGGTGGGGGGAGTTTGCTCCAGG o) o
chrl7 39796328 taGTGGaGGGAGCTTGCTCCTGG o 0
chrl2 1988077 CcGGYGGaGGGAGTTTGCTCCTGG o) o
chré 14316373 GtGgGGGtaGAGTTTGCTCCAGG o 0
chrl5 65637537 GGaTGGaGGGAGTTTGCTCCTGG 0 o
chrl6 8763213 aaGTaaGGGaAGTTTGCTCCTGG o 0
chril 71497119 aGGaaGGaGGAGTTaGCTCCTGG o) 0
chrl2 26641302 aGtTtGGGGGAGTTTGCCcCCAGG o o
chrs 139263024 ttGgGGGGGCAGTTTGCTCCTGG o) o
chrl 99347651 GGGgaGGGGaAGTTTGCTCCTGG o 0
chril 3445204 aGGaaGGaGGAGTTaGCTCCTGG o) o
chr20 56175356 aGGgaGGaGGAaTTTGCTCCAGG o 0
Chr5 7067159 GaGgGtGGGGAGTTTaCTCCTGG o X
Chr22 37215276 GGGTGGGGGGAGTTTGCCCCAGG o X
Chrl7 32986325 GGGYGtGGGGACTTTGCTCCAGG o X
Chrl 82627648 GGGTGCctGGcAcagTGCTCCTGG o X
Chrl 233157354 GGagGaGGGGAGTCTGCTCCAGG o X
Chr10 124731416 aGcTGGaGGGAGTTTGCCCCAGG o X
Chr12 131690199 GGGaGGGtGGAGTTTGCTCCTGG o X
Chr20 7836107 caGgtGGGaGAGTTTGCTCCCAG o X
Chr4 8453803 GaGTGGGtGGAGTTTGCTaCAGG o X
Chr9 88657759 GGaTGGaGGtAGTTTGETCCTGG o X
Chr9 93925190 GGGgGtGGGGAGCcaTGCTCCAGG o X




Chr3 125633992 aGGaaGGaGGAGTTaGCTCCTGG o} X
Chr8 140714327 GGGaGGaGaGAGTTTGCTCLCTG o} X
Chrl5 93140401 GGGgGaGGGaAGTTTcCTCCAGG o} X
Chr2 209437600 aGGgaGGGaGAaTTTGCTCCTGG o} X
Chr3 128284321 aGGTGGLGGGAGCTTGLTCCTGG o} X
Chr5 32945275 GCGTGGGGGGLGTTTGCTCCCGG o} X
Chrl3 26202812 GGLTGaGGGGAGTcTGCTCCAGG o} X
Chr5 156390 tGCTcGGGGGAGTTTGCaCCAGG o} X
Chr21 43689878 GGcccaGGGGAGTTTGCTCCCAG o} X
Chr19 51310920 GtGcaGGGGGAaTTTGCTLCCGG o} X
ChrX 82127748 aGagGGGGaGAGTTTGCcCCTGG o} X
Chr7 17819097 acaactGGGGAGTTTGCTCCTGG o} X
Chr22 41676762 aGtgcaGGGGAGCTTGCTCCTGG o} X
Chr2 96056645 GGGTGGGGaGAGTTTCtETCCTGG o} X
Chr3 195871264 GGtgGGGGaGAGCcTaGCTCCGGG o} X
Chré 45554056 GGGQtGGGaGAGTTTGCTCLCTG o} X
Chrl8 366714 GGGgGcaGGGAGaTTGCTCCTGG o} X
Chr3 13580170 atGgGGGaGaAacTTGCTCCTGG o} X
ChrX 19185601 GGGaGGGGaGAGTTTGLTCCAGG o} X
Chrll 67574262 aGGaaGGaGGAGTTaGCTCCTGG o} X
Chrl7 47317539 CctGgtGGGGGAGCTTGCTCCAGG o} X
Chré 91365255 cccgGGGGGaAGCTTGCTCCAGG o} X
Chr22 18454623 GGaaaGGaGGAGCTTGCTCCAGG o} X
Chr22 19698463 GaGgGGGaGCAGTTTGCTCCAGG o} X
Chr3 36358934 aGtgGGGGaGAGTaTGCTCCGGG o} X
Chr21 37116659 aaGTGGGaaGAGTTTGETCCAGG o} X
Chrll 117481208 GGGcaaGGGGAGYTTGCTCCTGG o} X
Chr7 29081029 GGagtGGGtGAGCTTGCTCCTGG o} X
Chrl7 63035708 aGGaGGGGGaAGaaTGCTCCAGG o} X
Chr2 181170961 tGGgGaGGGGAaaTTGCTCCTGG o} X
Chré 109284989 tGGaGaGGGGAGTTgGCTCCTGG o} X
Chril 122583511 aGaaGaGGGGALTTTGCTCCTGG o} X
Chr5 56172079 GGtgGGGGLGYGTTTGCTCCTGG o} X
Chrl 33643288 GGGTGGGLGGAGTTTGCTaCTGG o} X
Chr8 28483353 aaGTGGGaGGAGacTGCTCCAGG o} X
Chr22 38219333 aGGTcGGGGGAGTTaGaTCCCGG o} X
Chrl5 29263777 GGGatGGGaGAGTCcTGCTCCTGG o} X
Chr2 30430777 aGGgaGaGGGAGCTTGCTCCCAG o} X
Chr12 107832636 tctTGGGGGGAagTTGCTCCAGG o} X
Chr4 185246171 GGagGGGGGGCLTTTGCTCCAGG o} X
Chr8 10804669 GaGTGaGGaGAGCTTGCTCCATG o} X
Chr5 95220670 GGGaGcaGGGAaTTTGCTCCAGG o} X
Chr2 129199817 tccTGaGGGCAGTTTGCTCCAGG o} X
Chrl3 31251013 tGtaGaGGGagtTTTGCTCCCGG o} X
Chrl6 89679839 GGagGaGGGaACTTTGCTCCAGG o} X
Chrl 20166440 GtGgGaGGatAGCTTGCTCCTGG o} X
Chrl8 13983474 GGGTGaaaGaAGTTTaCTCCTGG o} X
Chré 50485682 atGTGtGGGGAaTTTGCTCCAGG o} X
Chrl 205484156 GtGTGaGtGGAGTTTGCTCLGGG o} X
Chré 109070771 GGtgGGGGaaAGTTTGCTCCTGA o} X
Chrl5 101813024 aaGgaGGCcGGAGCTTGCTCCTGG o} X
Chrll 11823598 GGCTGGaGGGgaTTTGCTCCTGG o} X
Chr9 5336085 tcGTGGtGGGAaTTTaCTCCTGG o} X
Chr4 116853325 aaagGGGGGaACTTTGCTCCAGG o} X
Chrl1l 86695108 aGGgaaGGGGAaTTTGCaCCTGG o} X




Chr5 57030871 ctcTGaGGGCGAGTTTGCTCEGGG
Chrl5 84047385 GGagtcaGGGAaTTTGCTCCTGG
FANCF
Chromosome | Location Target sequence Captured by Digenome-seq | Captured by DIG-seq

chril 22647338 GGAATCCCTTCTGCAGCACCTGG o o
chr7 102131659 GtctcCCCTTCTGCAGCACCAGG 0 0
chrl0 73463136 tGAATCCCaTCTcCAGCACCAGG o 0
chr7 102230832 GtctcCCCTTCTGCAGCACCAGG o) 0
chrll 66475045 GGAAcaCCTTCTGCAGCtECCAGG o 0
chri6 28615201 GGCtTCCCTTCTGCAGCCCCAGG o) 0
chr7 44076497 GtctcCCCTTCTGCAGCACCAGG o 0
Chr10 37953200 GGAgTCCCTcCTaCAGCACCAGG o X
Chrl0 43410031 GGAgTCCCTcCTaCAGCACCAGG o X
Chr18 8707528 GGAACCCCgTCTGCAGCACCAGG o) X
Chrl6 49671025 GGAgTCCCTcCTGCAGCACCTGA o X
Chr3 35113165 TGAATCCtaaCTGCAGCACCAGG o) X
Chr20 44903573 tccATCCCTaCTGCcagcaCCAG o X
Chr3 10885901 acccTCCCTTCTGCAGgcaCCGG 0 X
Chrl0 3151994 ctctgtCCTTCTGCAGCACCTGG o X
Chr17 39675789 GGgAgtCCaTCTGCAGCACCAGG o) X
Chrl1 47554037 GGAATCCCTTCTaCAGCATLCCTG o X
Chr2 54853314 GGAATatCTTCTGCAGCCCCAGG o X
Chr12 115467808 aGggTCCCTTCTGCAGCCcCCTGG o X
ChrX 86355180 accATCCCTcCTGCAGCACCAGG o) X
Chr2 35692938 acttTatCTTCTGCAGCACCTGG o X
Chr2 133174786 atccTttCTTCTGCAGCACCTGG o) X
Chr12 2719895 acAcTCCCTTCTGCAGCACCATG o X
ChrX 97566910 tGtATtCCTTCTGCAGgcaCCAG o X
Chrl7 30452575 cctgctgCTTCTGCAGCACCTGG o X
Chr9 113162294 aaAATCCCTTCcGCAGCACCTAG o X
Chr4 53092937 aatATtCCcTCTGCAGCACCAGG o X
Chr3 97725864 acCcATttCTTCTGCAGCACCTGG o) X
Chrl7 34985068 GGgtcCygCTTCTGCAGCACCTGG o X
Chr9 111467809 aGgAatCCTaCTGCAGCACCCAG o) X
Chr4 76159966 TttACTCaCTTCTGCAGgcaCCTG o X
Chrb 68338523 CCACTCCETTCTGCAGCACCCGG o) X
Chrl7 3980376 GGAACCCCCTCTGCAGCTLCTGG o X
Chr20 19790626 cattTtCtTTCTGCAGCACCTGG o) X
Chrl7 78923978 aGAggCCCcTCTGCAGCACCAGG o X
Chr8 71384404 tttcctgCTTCTGCAGCACCAGG o) X
Chrl7 39655735 GceecCtCcTCTGCAGCACCTGG o X
Chr6 41457565 ctccTCCCTcCTGCAGCACCTGG o) X
Chr13 109802140 aaAATaCCTTCTGCAGtACCAGG o X
Chrb 85696042 CctAcTgaCTTCTGCAGCACCTGG o) X
Chr4 7336836 aGctcCCaTTCTGCAGCACCCGG o X
Chr9 139891539 aGttcCCCaTCTGCAGCACCAGG o) X
Chrl0 13436789 CtcATCCCTTCTGCAGCCCCAGG o X
Chr2 176121765 GceeeCtgcTCTGCAGCACCCGG o) X
Chr13 100011450 acctgCCtTctgGCAGCACCAGG o X
Chr17 8432606 actgTCatTTCTGCAGCACCTGG o) X




HEKS3

Chromosome | Location Target sequence Captured by Digenome-seq | Captured by DIG-seq
chr9 110184637 GGCCCAGACTGAGCACGTGATGG o 0
chrl 47005705 aGCtCAGACTGAGCAaGTGAGGG o} 0
chrl5 79749931 CcaCCCAGACTGAGCACGTGCTGG o 0
Chr10 131593121 GagCCAGAaTGAGCACGTGAGGG o} X
Chr7 66968042 GaCaCAGACCcGgGCACGTGAGGG o X
Chrll 134582415 GGCgCAGACaGAGCACGTGACGA o} X
ChrX 114764149 aGaCCAGACTGAGCAaGaGAGGG o X
Chrd 72203005 atatCAGACTGAGCACcgtgAGG o} X
Chré 103918240 aaataAGACTGAGCACGTGQTGG o X
Chr17 7594610 aGCCagactgagGCAaGTGAGGG o X
Chr3 160129761 aGgCCAGACTGAaCACGatgAGG o X
Chrl5 35402774 cctaaAGACTGAGCAaGTGAAGG o} X
Chr9 137039236 cagCCAGACaGAGCACGTGOAGG o X
Chré 79958440 aaCaaAGACTGAGCACGTtAGGG o} X
Chr2 130402896 GaCCCAGAaTGAGCACaaaAGGG o X
Chrl 34163192 attCtAGACTGAGCACGTGCAAG o} X
Chr2 97163211 ccCatgGACTGAGCACaTGAAGG o X
Chrl7 79043523 tGgCCAGACTGAGCtECGTGAGTG o} X
Chr10 22896606 GaaggAGACTGAGCALGTGAGGG o X
Chr8 20947876 tctCCAGACTGAGCcCaTGAGGG o} X
Chr19 19169358 GGaCCAGYCTGAGCACaTGgAGG o X
Chr6 112273496 aagCCAGACTGAGCACGTtcAGG o} X
Chrl 229294224 GGtCatcACTGAGCACGTGAGGT o) X
Chr2 240026760 GGCtCAGACTGAGCACCTGAGAG o} X
Chrl5 94188821 attCCAGAaTGAGCACaTGAAGG o X
Chr2 131090691 acCCaAGACaGAGCACGTGgAGG o} X
Chril 60830962 tcCCagaACTaAGCACGTGAATG o X
Chrl4 102917106 CctCggAGACTGACCACGTGAGGG o} X
Chr10 23135503 actCCAGACTGAGCAacTGAGGG o X
ChrX 16606309 TttCCCAGACaaAGCACGCGAAGG o} X
Chri4 78070357 aaCCagactgGAGCACGTGYTGG o) X

RNF2

Chromosome | Location Target sequence Captured by Digenome-seq | Captured by DIG-seq
chrl 185056773 GTCATCTTAGTCATTACCTGAGG o) o
Chrl2 131619805 aTCACCTTAGCCATTACCaGGGG o} X
Chrl8 62061226 aTtATETTAGTCATTACCTETGG o X
Chr8 99451745 cgtgcaTTAGTCATTACCTGAGG o} X
Chr7 43967267 acttatTTAGTCATTACCTGTAG o X
Chr6 143212079 GTaATaTTAGTCATTACCQGTGG o} X
Chr4 171989625 taacaCaTAGTCACTACCTGGTG o) X
Chr8 5745882 aatATgTTAGTCATTACCTGAGG o} X
Chr4 189725512 aTgcTtcTtGTCATTACCTEGGG o) X
Chr9 138721895 acttcagTAGTCATTACCTaGGG o} X
Chr5 92036966 GgtATCTaAGTCATTACCTGTGG o X
Chrl5 25135467 catcTaaTAGTaATTACCTGGGG o} X
Chrl7 53928586 GTCATCTTAGTCATTAC-TGAGG o X




HEK2

Chromosome | Location Target sequence Captured by Digenome-seq | Captured by DIG-seq
chrs 87240614 GAACACAAAGCATAGACTGCGGG o o
Chrd 90522184 GAACACAAtGCATAGATLTGCCGG o} X

Chri10 43159340 aAcacaAAgaCATAGACcaCTGG o) X
Chrl 40461425 tAcacacAAGCACAGACTGCAGG o} X
Chr2 19844956 aACctcCAAAGCATATACTGCTGG o X
Chrl5 93557679 agAacacAtGCATAGACTGCTAG o} X
Chril 128508577 GAATTECAAAGCATAGATLTGCAGG o X
Chr5 131174461 aAAtACAALGCATAGACTGCTAG o} X
Chr19 30112719 tAcacaAAAcataAGACTGCTGG o X
Chr20 97641 GAATTtCAAAGCATAGATLTGCAGG o} X
Chr4 53536210 GAATACtAAGCATAGACTCCAGG o X
Chrl3 113428467 CAATACAAAGYATAGACTGCAGG o} X
Chrl8 22360702 GgAatCAAAGCACAGACTGCAGG o X
ChrX 36949815 GAAaACAAAaCATAGAQTGCTGG o} X
Chr7 83764327 actatatAAGCATAGACTGETGG o X
Chr5 126385455 CCACACCAAGCATAGACTtECTGG o} X
Chr5 142142325 tAAacactAaCATAGACTGCAGG o) X
Chrl8 56307003 aAgaACAAAaCATAGACTGCAGG o} X
Chrl 36097073 GtAaACAAAGCATAGACTGaGGG o X
Chr3 81710854 ctcCtaAAgcatTAGACTGCAGG o} X
Chr5 7625837 GgtacacAAtaATAGACTGCAGG o) X
Chrl8 5596266 cctacagAAGCATAGACTGCAGG o} X
Chré 139353018 ccAaACAAAaCATAGACTGCTGG o X
Chr22 28895718 attaAgATAGCATAGACTGCAGG o} X
Chrl 77190607 TtcACACAAACCATAGACTGaGGG o X
Chr6 40925010 aAcaAgtAtGCATAGACTGCTGG o} X
Chr9 97332609 GtAattAAAGCACAGACTGCTGG o X
Chril8 68431104 totgtaAgAGCATAGACTGCTGG o} X
Chr20 23101380 atACACAgAGCAaAGACTGCAGG o X
Chr8 97317605 GAACACAgtaCATAGACTGYCAG o} X
Chr9 290168 aAACATAAAGaATAGACTGCAAG o X
Chr6 152710071 TACTtCtAtAtCATAGACTGCTGG o} X
Chr4 31157435 TtgAttgAgtGCATAGACTGCTGG o) X
Chrl 108869935 agtatagcAGCATAGACTGCAGG o} X
Chrl5 65377019 GAgCgatAAGCACAGACTGCTGG o X
EMX1

Chromosome | Location Target sequence Captured by Digenome-seq | Captured by DIG-seq
chr2 73160999 GAGTCCGAGCAGAAGAAGAAGGG o o
chr6 9118799 acGTCEtGAGCAGAAGAAGAATGG o} 0
chrb 45359067 GAGTtaGAGCAGAAGAAGAAAGG o) o
Chrll 62365273 GAaTCCaAGCAGAAGAAGAJAAG o} X
Chr19 1438827 GAagtaGAGCAGAAGAAGAAGCG o X
Chrl 234492864 GAagtaGAGCAGAAGAAGAAGCG o} X
Chr2 172374203 GAagtaGAGCAGAAGAAGAAGCG o) X
Chr2 219845073 GAGgCCGAGCAGAAGAAagACGG o} X
Chrl 23720618 aAGTCCGAGYAGAgGAAGAAAGG o) X
Chrl2 106646091 aAGTCCatGCAGAAGAGGAAGGG o} X
Chrl5 44109764 GAGTCtaAGCAGAAGAAGAAGAG o) X
Chr8 128801260 GAGTCCtAGCAGYAGAAGAAGAG o} X
Chr15 22366622 GgagtaGAGCAGAgGAAGAAGGG 0 X
Chr9 127309505 aAGCCCaAGCAaATtGAAGAATGG o} X
Chril 43747949 aAGCCCGAGCAaAgGAAGAAAGG o) X




Chrs 9227163 aAGTCEtGAGCACAAGAAGAATGG o X
Chr10 128080196 GAGTaCaAGCAGAtGAAaAACGG o X
Chrl 33606480 GAGCCtGAGCAGAAGOAGAAGGG 0 X
Chr3 34042974 GAGTtCaAGCAGAgaAgaAAGGG o X
Chr21 24667742 cccTCCaAGCAGAAGAAGATGAG o) X
Chrl4 38654666 aAGTCtGAGaAGAAGAAGACATG o X
Chrl8 68861321 agagtaGAaCAGAAGAAGQAAAG o) X
Chra 87256692 GAGTaaGAGaAGAAGAAGAAGGG o X
Chrl0 58848729 GAGCcaCGAGCAagAGAAGAAGGG o X
Chr8 74634212 aAGTCCaAaaAGAAGAAaAAAGG o X
Chr19 24250503 GAGTCCaAGCAGTAGAgGAAGGG o X
Chr8 105164126 GAGCcCCaAGaAGAAGAAGAAGGA o X
Chrl4 43156807 GAGgCCaAGCAGAAaAAaAATGG o} X
Chrl1 30301809 CAGTCTGAGTAGAAGAAaAAGGG o X
Chra 58838593 aAGTCCcAGaAGAAGAAatATGG o X
Chrl5 65614525 GAGaggGAGCAGggagAagAAGG o X
ChrX 149010707 GgagtCaAGgAGAAGAAGAAGAG o) X
Chr7 111475449 GAGCcCCaAGCACAAaAAGAATGG o X
Chrl4 48932120 GAGTCCCcAGCAaAAGAAGAAAAG o X
Chr10 91416162 atGTCCaAGCAGAAGAAGECTGG o X
Chr12 102743729 tAGTCaGAGCAGAtGAAGUAAAG o X
Chr3 95690186 tcaTCCaAGCAGAAGAAGAAGAG o X
Chr3 16077518 GAGgCaGAGagaAAGAAGAAAGG o) X
Chr12 73504675 GAGTtaGAGCAGAAaAAaAATGG o X
Chrs 141129457 aAGTCacAGgAGCAGAAagAAGA o X
Chr7 31901077 GAGgCCaAGCAGAAagAaAAAGG o X
Chrl 209931600 ttaTCCGAGaAGAAGAAGTAAGG o X
Chr6 106901799 GAGCcCgGAGCAGggagAagAAGG o X
Chr22 34858917 GAGCCtGAGCAGgAagAagAAGA o X
Chré 29806752 tgtcCaagGCAGYAGAAGAAGGG o X
Chrl5 36839471 cAGagaGAGgAGCAGAAaAAAGA o) X
Chrb 134375867 CAGgCtGAGCAGAAagAagAAAG o X
Chr2 199919487 GAGTCaGAGCAGAACTAGAAGGG o X
Chr20 6653999 aAGTCCagaCAGAAGAAGAAGGA o X
Chr8 135098073 CAGTCCagcagGAAGAAGAGAGG o} X
Chrl1 131106371 GccTCCaAGCAGAAGOAGAAATG o X
Chr9 2513258 GAGagaGAGCAaAAGgAagAATG o X
Chrl7 72057114 GAGgagagcagaAAGAAGAAGGG o) X
Chrl6 56184077 aAGTCaGAGaAGgAagAagAAAG o X
Chrs 146833190 GAGCCgGAGCAGAAGAAGOAGGG o X
Chrs 120294736 atGTCCaAGCACAAGAQGAATGG o X
Chrl 113741471 GAGgtaGAGCAGAAGAAGAAGCG o X
ChrX 38971206 GAGTCCCcAGaAGAAGAAagAAAG o X
Chra 2181662 cctctCGAGCAaAAGgAagAAGG o X
Chrl4 75723908 agtTCCaAGCAGAgGAAGAAGGG 0 X
Chr4 155734338 tgcTttGAGCAGAAagAagAAAG o X
Chra 122686219 aAGTaaGAagAGCAGgAagAAGA o} X
Chr12 4927416 TtAGTCCtAGCAagAatAagAATG o} X
Chr3 5031614 GAaTCCaAGCAGgAGAAGAAGGA 0 X
Chr2 106719739 tAaTgaGAGCAGAAagAagAATG o X
Chr7 142597224 GAcagaGAagAGAAGAAGgAAGA o) X
Chrl 27913391 agGTCaGAGCAGAAGAAaAGAGG o X
Chr7 73602675 GcaaagagcagGAAGAAGAAGGG 0 X
Chr18 34906762 GAGCCtGAGCgGAAGAgGAAAGG o X
Chr2 45607957 tAaTCCcAGagcAgGAAGAAGAA o X




Chrl8 1677040 agtcCaGAGCAaAAtAAGAAGGG o) X
Chra 44622977 aAGTCtGAGaAGAAGAAGAAAGA o X
Chr12 2873991 GctaaaGAGCAGAAGgAagAAGG 0 X
Chr2 239393515 CAGTaCGAGCAGAQgGAAGQAAGA o X
Chr8 102244552 agtTCCaAGCAGAAGAAGCATGG 0 X
Chr2 66582071 atGgCaGAGCAGAAagAagAAAG o X
Chrl1l 69660352 CAGTCCatGCAGAgGgAagAAGG o X
Chrl1 130764292 GcaTtaGAGCAGAAGgAagAAGG o X
Chrl 231750743 GAGTCaGAGCAaAAGAAGLAGTG 0 X
Chré 36604882 GgcagaGAGCAGAAGgAagAAAG o X
Chrl5 61646878 aAGTCaGAGgAGAAGAAGAAGGG 0 X
Chr7 141972562 aAGTCCGgGCAaAAGAgGAAAGG o X
Chr12 111418051 GAGaggGAGCAaAAGAAGYAAGG o} X
Chr9 72899757 CcAGaatGAGCAGgAagAagAACA o X
Chrl7 8640231 GAGaCtGAGaAGAAGAAGAAAGG o X
Chrl 84869216 GAGTCaGCctgAGCAGAAGOAAGA o X
Chr4 41187173 GAaggaGAGCAGAAagAagAAAG 0 X
Chr9 130107853 GttTgaGAGCAGAAGgAagAAGA o X
Chrl1l 118816273 attTCCaAGCAGAgagAagAATG o X
Chr8 72482455 GAGTCCGAGaAGAAGAAagAAAA o X
Chrl 221522625 GAGTttGAGTAGAAGAAGAAGAG 0 X
Chr21 37132446 tgGcCaGAGCAGAAGgAagAAGG o X
Chr2 217972073 tgtcCgagGCAGTAGAAagAACG 0 X
Chrs 35927682 aAGCCCGAGCtagAagAaAtAGG o X
Chr3 157623637 aAGgggagcagGAAGAAGAAAGG o) X
Chr20 14924870 aAGaagGAGCAGgAagAagAAAG o X
Chra 48639408 CACTCCaAGtAGAAGAAGAAAAG o X
Chr9 91487902 GAGgCaGAGagaAgaAAGAAGGG o X
Chr2 105425353 agaTCCaAaCAGAAGGAagAATG 0 X
Chr7 100895242 CgCTCCGAGCAGAAGAAaAQTGG o} X
Chr7 93390477 agtcCtGAGCAGAGGAAGOAATG 0 X
Chrl 179024805 GAGTCCaAGaAGAAGAAGCCAGG o X
Chrl7 54421043 GAGTCCcAGgAGAAGAAGAQAGG o X
Chr8 108409228 tgtTgaGAGCAGAAagAagAAAG o) X
Chrl5 68455211 GtccaaagGCAGgAGAAGAAGGG o) X
Chrl4 88550473 GAGggaGAGagcAgGAAGAAGAA o) X
Chr12 124551806 ttGTtgagcagGAAGAAGAATGG o X
Chr18 32722290 tgtcCaGAGCAGALGAAGAATGG o X
Chr7 97319990 GAaTCCaAGCAGAAGAAaATGGA 0 X
Chr7 3812781 GAGTCCtAGaAaAAGAAGAQAGG o X
Chrl1l 36270410 GAGagaGAGCAGAAGAAGTLAGAG 0 X
Chr18 25950253 agGCcCtGAGCAGAAGgAagAAGG o X
Chrl5 100292479 aAGTCCcgGCAGAgGAAGAAGGG o} X
Chr3 169381222 GAGggaGAGCAaAAGAAGOAAAG o} X
Chr5 74513307 GtccatagcaAGAAaAAGAAGGG o) X
Chr2 238373187 agtgCaGAGCAGAAGAAGGAAAG o X
Chr7 70109967 GAaTCaGAGCAaAAGgAGAAAGG o X
Chré 110491414 aAGTCaGAGCAGAAaAAGAQAGG o X
Chrl 151027598 ttcTCCaAGCAGAAGAAGAAGAG o X
Chr9 135663404 CAGTCCaAaCAGAAGAQGAATGG o X
Chré 147955462 tgGcCaGAGCAGAAGgAagAAAG o X
Chr9 140936012 GAGTCaaAGCAGAAGAAagAACG o X
Chrl4 35092801 tAtcCaagcagGAAGAAGCAAGG o) X
Chrl7 73339913 tgcaCgagcagGgAGAAGAAAGG o) X
Chr4 82567700 tAtTtacAGagcAgGAAGAAGAG o) X




Chrl4 98020018 CAtTCCaAGCAGAAGgAagAGAG o) X
chro 119853407 tAccagGAGCAGgAaAAagAAGG 0 X
Chr7 29268537 GAGCggGAGCAaAAGIAAgAATG 0 X
chr3 9802191 GtacCCaAGCAGAAGIAagAAGG 0 X
Chrl8 24570836 cctgaaGAGCAGAAGYAGIAAGG o) X
Chr13 101018849 GtcTgaGcagAaAgGAAGAAGGG o X
Chrl0 8337281 GAagtCagaCAGAAGAAGAAGAG o) X
Chrl5 68619369 GAGaaaGAGCAGAAGgAagAAGT 0 X
Chr2 218378108 GAGTCtaAGCAGgAGAATAAAGG o) X
Chrl 2744291 GgtcCaGAGagaAAGAAGAAAGG o) X
Chrl6 78848850 aAaTCCaAcCAGAAGAAGAAAGG o) X
Chri10 5401788 TAaTCCaAtCAGAAGAAGAAGGG o) X
Chrll 30490142 GAGagaagcagaAAGAAGAAAGG o) X
Chr17 21133222 GAaTCCcAGCAGAAaggaAgAAA o X
Chré 12210833 atGaatGAGCAGAAGOAGGAAAG 0 X
Chr7 43259054 GAtaCCGAGCTtaAAGAAGOAAGG 0 X
Chr22 47725583 GAagagGAGCAGAAGOAGOAAGG 0 X
Chril 56910170 accTggGAGCAGgAaAAagAAGG o) X




Supplemental Table 7. Chromatin accessibility of Cas9 off-target sites captured by Digenome-seq

HBB

Chromatin accessibility

Chromosome | Location Target sequence (1= DNase | hypersensitive sites,

0 = Dnase | non-sensitive sites)
chrll 5248215 CTTGCCCCACAGGGCAGTAACGG 0
chrl?7 8370253 tTgctCCCACAGGGCAGTAAACG 0
chr22 17230623 tgTGCCCCACAGaGCACTAAGGG 0
chr8 24931381 agTGCCaCACAcaGCAGTAAGGG 0
chrl5 46598129 gTTGCCCCtCAGGaCAGTACAGG 0
chrX 75006257 gTgGCCCCACAGGGCAGQAATGG 0
chrl2 93549202 aTTGCCCCACgGGGCAGTgACGG 0
chrl4 94585327 aTgGCCCCACAaGGCAGaAATGG 0
chr9 104595883 tcaGCCCCACAGGGCAGTAAGGG 0
chr2 121715240 gTgtCCCCACAGGGCAGQAAAGG 0
chrl2 124803834 gCTGCCCCACAGGGCAGCAAAGG 0
Chrl 177593980 tcTaCCCCACALGGCAGTAATGG 0
Chré 50041372 tcTGCCCCACATGGCAGTAATGA 0
Chré 23709579 gaaGCCCTtACAGGGCAGCAATGG 0
Chr14 36889538 gTTatCCCACAGGaCAGTgAGGG 0
Chri 17346702 CggtCCCCACAGGGtcagtAAGG 0
Chr20 39992928 agTGgCCCcCAGGGCAGTgAGGG 0
Chr10 95791920 acTctCCCACAaGGCAGTAAGGG 0
Chr4 148531374 gTTaCCtCACAGaGCAGaAAGGG 0
Chr5 53613387 tcacCCCCACAGGCCAGTAAAGG 0

VEGFA1l
Chromatin accessibility

Chromosome | Location Target sequence (1= DNase | hypersensitive sites,

0 = Dnase | non-sensitive sites)
chré 43737297 GGGTGGGGGGAGTTTGCTCCAGG 0
chrl7 39796328 taGTGGaGGGAGCTTGCTCCTGG 0
chrl2 1988077 cGGgGGaGGGAGTTTGCTCCTGG 0
chré 14316373 GtGgGGGtaGAGTTTGCTCCAGG 0
chrl5 65637537 GGaTGGaGGGAGTTTGCTCCTGG 0
chrl6 8763213 aaGTaaGGGaAGTTTGCTCCTGG 0
chrll 71497119 aGGaaGGaGGAGTTaGCTCCTGG 0
chrl2 26641302 aGtTtGGGGGAGTTTGCCCCAGG 0
chr5 139263024 TttGgGGGGGCAGTTTGCTCCTGG 0
chrl 99347651 GGGgaGGGGaAGTTTGCTCCTGG 0
chrll 3445204 aGGaaGGaGGAGTTaGCTCCTGG 0
chr20 56175356 aGGgaGGaGGAaTTTGCTCCAGG 0
Chr5 7067159 GaGgGtGGGGAGTTTaCTCCTGG 0
Chr22 37215276 GGGTGGGGGGAGTTTGCCCCAGG 0
Chrl7 32986325 GGGgGtGGGGACTTTGCTCCAGG 0
Chrl 82627648 GGGTGCctGGCcAcagTGCTCCTGG 0
Chrl 233157354 GGagGaGGGGAGTCTGCTCCAGG 0
Chr10 124731416 aGcTGGaGGGAGTTTGCCcCCAGG 0




Chri2 131690199 GGGaGGGtGGAGTTTGCTCCTGG 0
Chr20 7836107 caGgtGGGaGAGTTTGCTCCCAG 0
Chr4 8453803 GaGTGGGELGGAGTTTGCTaCAGG 0
Chr9 88657759 GGaTGGaGGtAGTTTGETCCTGG 0
Chr9 93925190 GGGgGtGGGGAGCcaTGCTCCAGG 0
Chr3 125633992 aGGaaGGaGGAGTTaGCTCCTGG 0
Chr8 140714327 GGGaGGaGaGAGTTTGCTCtECTG 0
Chrl5 93140401 GGGYGaGGGaAGTTTcCTCCAGG 0
Chr2 209437600 aGGgaGGGaGAaTTTGCTCCTGG 0
Chr3 128284321 aGGTGGLGGGAGCTTGETCCTGG 0
Chr5 32945275 GCGTGGGGGGEGTTTGCTCCCGG 0
Chr13 26202812 GGtTGaGGGGAGTCTGCTCCAGG 0
Chr5 156390 tGCTcGGGGGAGTTTGCaCCAGG 0
Chr21 43689878 GGcccaGGGGAGTTTGCTCCCAG 0
Chr19 51310920 GtGcaGGGGGAaTTTGCTECCGG 0
ChrX 82127748 aGagGGGGaGAGTTTGCcCCTGG 0
Chr7 17819097 acaactGGGGAGTTTGCTCCTGG 0
Chr22 41676762 aGtgcaGGGGAGCTTGCTCCTGG 0
Chr2 96056645 GGGTGGGGaGAGTTTctTCCTGG 0
Chr3 195871264 GGtgGGGGaGAGCTaGCTCCGGG 0
Chr6 45554056 GGGgtGGGaGAGTTTGCTCtECTG 0
Chri8 366714 GGGgGcaGGGAGaTTGCTCCTGG 0
Chr3 13580170 atGgGGGaGaAacTTGCTCCTGG 0
ChrX 19185601 GGGaGGGGaGAGTTTGETCCAGG 0
Chril 67574262 aGGaaGGaGGAGTTaGCTCCTGG 0
Chrl7 47317539 CctGgtGGGGGAGCTTGCTCCAGG 0
Chr6 91365255 cccgGGGGGaAGCTTGCTCCAGG 0
Chr22 18454623 GGaaaGGaGGAGCTTGCTCCAGG 0
Chr22 19698463 GaGgGGGaGCAGTTTGCTCCAGG 0
Chr3 36358934 aGtgGGGGaGAGTaTGCTCCGGG 0
Chr21 37116659 aaGTGGGaaGAGTTTGETCCAGG 0
Chrll 117481208 GGGCcaaGGGGAGYTTGCTCCTGG 0
Chr7 29081029 GGagtGGGLGAGCTTGCTCCTGG 0
Chrl7 63035708 aGGaGGGGGaAGaaTGCTCCAGG 0
Chr2 181170961 tGGgGaGGGGAaaTTGCTCCTGG 0
Chr6 109284989 tGGaGaGGGGAGTTgGCTCCTGG 0
Chril 122583511 aGaaGaGGGGALTTTGCTCCTGG 0
Chr5 56172079 GGtgGGGGLGYGTTTGCTCCTGG 0
Chrl 33643288 GGGTGGGELGGAGTTTGCTaCTGG 0
Chr8 28483353 aaGTGGGaGGAGacTGCTCCAGG 0
Chr22 38219333 aGGTcGGGGGAGTTaGaTCCCGG 0
Chri5 29263777 GGGatGGGaGAGTCTGCTCCTGG 0
Chr2 30430777 aGGgaGaGGGAGCTTGCTCCCAG 0
Chr12 107832636 tctTGGGGGGAagTTGCTCCAGG 0
Chr4 185246171 GGagGGGGGGCETTTGCTCCAGG 0
Chr8 10804669 GaGTGaGGaGAGCTTGCTCCATG 0
Chrb 95220670 GGGaGcaGGGAaTTTGCTCCAGG 0




Chr2 129199817 tccTGaGGGCAGTTTGCTCCAGG 0
Chr13 31251013 tGtaGaGGGagtTTTGCTCCCGG 1
Chrl6 89679839 GGagGaGGGaACTTTGCTCCAGG 0
Chrl 20166440 GtGgGaGGatAGCTTGCTCCTGG 0
Chr18 13983474 GGGTGaaaGaAGTTTaCTCCTGG 0
Chré 50485682 atGTGtGGGGAaATTTGCTCCAGG 0
Chrl 205484156 GtGTGaGtGGAGTTTGCTCtLGGG 0
Chré 109070771 GGtgGGGGaaAGTTTGCTCCTGA 0
Chrl5 101813024 aaGgaGGCGGAGCTTGCTCCTGG 0
Chrll 11823598 GGCTGGaGGGgaTTTGCTCCTGG 0
Chr9 5336085 tcGTGGtGGGAaTTTaCTCCTGG 0
Chr4 116853325 2aagGGGGGaACTTTGCTCCAGG 0
Chrl1l 86695108 aGGgaaGGGGAaTTTGCaCCTGG 0
Chr5 57030871 ctcTGaGGGGAGTTTGCTCLGGG 0
Chrl5 84047385 GGagtcaGGGAaTTTGCTCCTGG 0
FANCF
Chromatin accessibility
Chromosome | Location Target sequence (1= DNase | hypersensitive sites,
0 = Dnase | non-sensitive sites)
chrll 22647338 GGAATCCCTTCTGCAGCACCTGG 0
chr7 102131659 GtctcCCCTTCTGCAGCACCAGG 0
chrl0 73463136 tGAATCCCaTCTcCAGCACCAGG 0
chr7 102230832 GtctcCCCTTCTGCAGCACCAGG 0
chrll 66475045 GGAAcaCCTTCTGCAGCtECCAGG 0
chrl6 28615201 GGCTLTCCCTTCTGCAGCCCCAGG 0
chr7 44076497 GtctcCCCTTCTGCAGCACCAGG 0
Chr10 37953200 GGAQTCCCTcCTaCAGCACCAGG 0
Chr10 43410031 GGAgTCCCTcCTaCAGCACCAGG 0
Chr18 8707528 GGAACCCCgTCTGCAGCACCAGG 0
Chrl6 49671025 GGAgTCCCTcCTGCAGCACCTGA 0
Chr3 35113165 tGAATCCtaaCTGCAGCACCAGG 0
Chr20 44903573 tccATCCCTaCTGCcagcaCCAG 0
Chr3 10885901 acccTCCCTTCTGCAGgcaCCGG 0
Chr10 3151994 ctctgtCCTTCTGCAGCACCTGG 0
Chr17 39675789 GGgAgtCCaTCTGCAGCACCAGG 0
Chrl1l 47554037 GGAATCCCTTCTaCAGCATLCCTG 0
Chr2 54853314 GGAATatCTTCTGCAGCCcCCAGG 0
Chr12 115467808 aGggTCCCTTCTGCAGCCCCTGG 0
ChrX 86355180 accATCCCTcCTGCAGCACCAGG 0
Chr2 35692938 acttTatCTTCTGCAGCACCTGG 0
Chr2 133174786 atccTttCTTCTGCAGCACCTGG 0
Chr12 2719895 acAcCTCCCTTCTGCAGCACCATG 0
ChrX 97566910 tGtATtCCTTCTGCAGgcaCCAG 0
Chrl7 30452575 cctgctgCTTCTGCAGCACCTGG 0
Chr9 113162294 aaAATCCCTTCcGCAGCACCTAG 0
Chr4 53092937 aatATtCCcTCTGCAGCACCAGG 0




Chr3 97725864 accATttCTTCTGCAGCACCTGG 0
Chr17 34985068 GGgtcCgCTTCTGCAGCACCTGG 0
Chr9 111467809 aGgAatCCTaCTGCAGCACCCAG 0
Chr4 76159966 ttACTCaCTTCTGCAGgcaCCTG 0
Chr5 68338523 CCACTCCETTCTGCAGCACCCGG 0
Chr17 3980376 GGAACCCCCTCTGCAGCLLCTGG 0
Chr20 19790626 cattTtCtTTCTGCAGCACCTGG 0
Chr17 78923978 aGAggCCCcTCTGCAGCACCAGG 0
Chr8 71384404 tttcctgCTTCTGCAGCACCAGG 0
Chr17 39655735 GceecCtCcTCTGCAGCACCTGG 0
Chré 41457565 ctccTCCCTcCTGCAGCACCTGG 0
Chr13 109802140 aaAATaCCTTCTGCAGTACCAGG 0
Chr5 85696042 CtAcTgaCTTCTGCAGCACCTGG 0
Chr4 7336836 aGctcCCaTTCTGCAGCACCCGG 0
Chr9 139891539 aGttcCCCaTCTGCAGCACCAGG 1
Chr10 13436789 CtcATCCCTTCTGCAGCCcCCAGG 0
Chr2 176121765 GceecCtgcTCTGCAGCACCCGG 0
Chr13 100011450 acctgCCtTctgGCAGCACCAGG 0
Chrl7 8432606 actgTCatTTCTGCAGCACCTGG 0
HEK3
Chromatin accessibility
Chromosome | Location Target sequence (1= DNase | hypersensitive sites,
0 = Dnase | non-sensitive sites)
chr9 110184637 GGCCCAGACTGAGCACGTGATGG 1
chrl 47005705 aGCtCAGACTGAGCAaGTGAGGG 0
chrl5 79749931 caCCCAGACTGAGCACGTGCTGG 0
Chr10 131593121 GagCCAGAaTGAGCACGTGAGGG 0
Chr7 66968042 GaCaCAGACcGgGCACGTGAGGG 0
Chrll 134582415 GGCgCAGACaGAGCACGTGACGA 0
ChrX 114764149 aGaCCAGACTGAGCAaGaGAGGG 0
Chr4 72203005 atatCAGACTGAGCACCcgtgAGG 0
Chré 103918240 aaataAGACTGAGCACGTGQTGG 0
Chr17 7594610 aGCCagactgagGCAaGTGAGGG 0
Chr3 160129761 aGgCCAGACTGAaCACGatgAGG 0
Chrl5 35402774 cctaaAGACTGAGCAaGTGAAGG 0
Chr9 137039236 cagCCAGACaGAGCACGTGgAGG 0
Chré 79958440 aaCaaAGACTGAGCACGTtAGGG 0
Chr2 130402896 GaCCCAGAaTGAGCACaaaAGGG 0
Chrl 34163192 attCtAGACTGAGCACGTGCAAG 0
Chr2 97163211 ccCatgGACTGAGCACaTGAAGG 0
Chr17 79043523 tGgCCAGACTGAGCLCGTGAGTG 0
Chr10 22896606 GaaggAGACTGAGCATGTGAGGG 0
Chr8 20947876 tctCCAGACTGAGCcCaTGAGGG 0
Chr19 19169358 GGaCCAGYCTGAGCACaTGgAGG 0
Chré6 112273496 aagCCAGACTGAGCACGTLCAGG 0
Chrl 229294224 GGtCatcACTGAGCACGTGAGGT 0




Chr2 240026760 GGCtCAGACTGAGCACCTGAGAG 0
Chrl5 94188821 attCCAGAaTGAGCACaTGAAGG 0
Chr2 131090691 acCCaAGACaGAGCACGTGQAGG 0
Chrll 60830962 tcCCagaACTaAGCACGTGAATG 0
Chrl4 102917106 ctCggAGACTGACCACGTGAGGG 0
Chr10 23135503 actCCAGACTGAGCAacTGAGGG 0
ChrX 16606309 ttCCCAGACaaAGCACGCGAAGG 0
Chri4 78070357 aaCCagactgGAGCACGTGOTGG 0
RNF2
Chromatin accessibility

Chromosome | Location Target sequence (1= DNase | hypersensitive sites,

0 = Dnase | non-sensitive sites)
chrl 185056773 GTCATCTTAGTCATTACCTGAGG 0
Chr12 131619805 aTCACCTTAGCCATTACCaGGGG 0
Chri18 62061226 aTtATtTTAGTCATTACCTETGG 0
Chr8 99451745 cgtgcaTTAGTCATTACCTGAGG 0
Chr7 43967267 acttatTTAGTCATTACCTGTAG 0
Chré 143212079 GTaATaTTAGTCATTACCQGTGG 0
Chr4 171989625 taacaCaTAGTCACTACCTGGTG 0
Chr8 5745882 aatATgTTAGTCATTACCTGAGG 0
Chr4 189725512 aTgcTtcTtGTCATTACCTEGGG 0
Chr9 138721895 acttcagTAGTCATTACCTaGGG 0
Chr5 92036966 GgtATCTaAGTCATTACCTGTGG 0
Chrl5 25135467 catcTaaTAGTaATTACCTGGGG 0
Chr17 53928586 GTCATCTTAGTCATTAC-TGAGG 0

HEK2
Chromatin accessibility

Chromosome | Location Target sequence (1= DNase | hypersensitive sites,

0 = Dnase | non-sensitive sites)
chrs 87240614 GAACACAAAGCATAGACTGCGGG 0
Chr4 90522184 GAACACAATGCATAGATTGCCGG 0
Chr10 43159340 aAcacaAAgaCATAGACcaCTGG 0
Chrl 40461425 tAcacacAAGCACAGACTGCAGG 0
Chr2 19844956 aActcCAAAGCATATACTGCTGG 0
Chrl5 93557679 agAacacAtGCATAGACTGCTAG 0
Chrll 128508577 GAATttCAAAGCATAGATTGCAGG 0
Chr5 131174461 aAATACAATGCATAGACTGCTAG 0
Chr19 30112719 tAcacaAAAcataAGACTGCTGG 0
Chr20 97641 GAATTCAAAGCATAGATTGCAGG 0
Chr4 53536210 GAAtACTAAGCATAGACTCCAGG 0
Chr13 113428467 CAATACAAAGQATAGACTGCAGG 0
Chri18 22360702 GgAatCAAAGCACAGACTGCAGG 0
ChrX 36949815 GAAaACAAAaCATAGAQTGCTGG 0
Chr7 83764327 actatatAAGCATAGACTGETGG 0
Chr5 126385455 CCACACCAAGCATAGACTECTGG 0
Chrs 142142325 tAAacactAaCATAGACTGCAGG 0




Chr18 56307003 aAgaACAAAaCATAGACTGCAGG 0
Chrl 36097073 GtAaACAAAGCATAGACTGaGGG 0
Chr3 81710854 ctcCtaAAgcatTAGACTGCAGG 0
Chrb5 7625837 GgtacacAAtaATAGACTGCAGG 0
Chr18 5596266 cctacagAAGCATAGACTGCAGG 0
Chr6 139353018 cCcAaACAAAaCATAGACTGCTGG 0
Chr22 28895718 attaAgATAGCATAGACTGCAGG 0
Chrl 77190607 TCcACACAAACCATAGACTGaGGG 0
Chré 40925010 aAcaAgtAtGCATAGACTGCTGG 0
Chr9 97332609 GtAattAAAGCACAGACTGCTGG 0
Chr18 68431104 tgtgtaAgAGCATAGACTGCTGG 0
Chr20 23101380 atACACAgAGCAaAGACTGCAGG 0
Chr8 97317605 GAACACAgtaCATAGACTGQCAG 0
Chr9 290168 aAACATAAAGaATAGACTGCAAG 0
Chré 152710071 TACTtCtATAtCATAGACTGCTGG 0
Chr4 31157435 TgAttgAgtGCATAGACTGCTGG 0
Chrl 108869935 agtatagcAGCATAGACTGCAGG 0
Chril5 65377019 GAgCgatAAGCACAGACTGCTGG 0
EMX1
Chromatin accessibility
Chromosome | Location Target sequence (1= DNase | hypersensitive sites,
0 = Dnase | non-sensitive sites)
chr2 73160999 GAGTCCGAGCAGAAGAAGAAGGG 0
chré 9118799 acGTCtGAGCAGAAGAAGAATGG 0
chrs 45359067 GAGTtaGAGCAGAAGAAGAAAGG 0
Chrl1l 62365273 GAaTCCaAGCAGAAGAAGAQAAG 0
Chr19 1438827 GAagtaGAGCAGAAGAAGAAGCG 0
Chrl 234492864 GAagtaGAGCAGAAGAAGAAGCG 0
Chr2 172374203 GAagtaGAGCAGAAGAAGAAGCG 0
Chr2 219845073 GAGgCCGAGCAGAAGAAagACGG 0
Chrl 23720618 aAGTCCGAGgAGAgGAAGAAAGG 0
Chrl2 106646091 aAGTCCatGCAGAAGAQGAAGGG 0
Chri5 44109764 GAGTCtaAGCAGAAGAAGAAGAG 0
Chr8 128801260 GAGTCCtAGCAGQgAGAAGAAGAG 0
Chril5 22366622 GgagtaGAGCAGAgGAAGAAGGG 0
Chr9 127309505 aAGcCCaAGCAaAtGAAGAATGG 0
Chrll 43747949 aAGCCCGAGCAaAgGAAGAAAGG 0
Chr5 9227163 aAGTCtGAGCACAAGAAGAATGG 0
Chri10 128080196 GAGTaCaAGCAGAtGAAaAACGG 0
Chrl 33606480 GAGCCtGAGCAGAAGYAGAAGGG 0
Chr3 34042974 GAGTtCaAGCAGAgaAgaAAGGG 0
Chr21 24667742 cccTCCaAGCAGAAGAAGATLGAG 0
Chril4 38654666 aAGTCtGAGaAGAAGAAGACATG 0
Chr18 68861321 agagtaGAaCAGAAGAAGQAAAG 0
Chr4 87256692 GAGTaaGAGaAGAAGAAGAAGGG 0
Chr10 58848729 GAGcaCGAGCAagAGAAGAAGGG 0




Chr8 74634212 aAGTCCaAaaAGAAGAAaAAAGG 0
Chr19 24250503 GAGTCCaAGCAGtAGAgGAAGGG 0
Chr8 105164126 GAGCcCCaAGaAGAAGAAGAAGGA 0
Chrl4 43156807 GAGgCCaAGCAGAAaAAaAATGG 0
Chrl1l 30301809 CAGTCtGAGtAGAAGAAaAAGGG 0
Chr4 58838593 aAGTCCcAGaAGAAGAAatATGG 0
Chrl5 65614525 GAGaggGAGCAGYgagAagAAGG 0
ChrX 149010707 GgagtCaAGgAGAAGAAGAAGAG 0
Chr7 111475449 GAGCCCaAGCACAAaAAGAATGG 0
Chrl4 48932120 GAGTCCCAGCAaAAGAAGAAAAG 0
Chr10 91416162 atGTCCaAGCAGAAGAAGLCTGG 0
Chr12 102743729 TAGTCaGAGCAGATGAAGQGAAAG 0
Chr3 95690186 tcaTCCaAGCAGAAGAAGAAGAG 0
Chr3 16077518 GAGgCaGAGagaAAGAAGAAAGG 0
Chr12 73504675 GAGTtaGAGCAGAAaAAaAATGG 0
Chrs 141129457 aAGTCacAGgAGCAGAAagAAGA 0
Chr7 31901077 GAGgCCaAGCAGAAagAaAAAGG 0
Chrl 209931600 TtaTCCGAGaAGAAGAAGLAAGG 0
Chré 106901799 GAGCCYgGAGCAGggagAagAAGG 0
Chr22 34858917 GAGCCtGAGCAGgAagAagAAGA 0
Chré 29806752 tgtcCaagGCAGgAGAAGAAGGG 0
Chr15 36839471 cAGagaGAGgAGCAGAAaAAAGA 0
Chr5 134375867 CAGgCtGAGCAGAAagAagAAAG 0
Chr2 199919487 GAGTCaGAGCAGAACTAGAAGGG 0
Chr20 6653999 aAGTCCagaCAGAAGAAGAAGGA 0
Chr8 135098073 CAGTCCagcagGAAGAAGAJGAGG 0
Chrl1l 131106371 GccTCCaAGCAGAAGOAGAAATG 0
Chr9 2513258 GAGagaGAGCAaAAGgAagAATG 0
Chr17 72057114 GAGgagagcagaAAGAAGAAGGG 0
Chrl6 56184077 aAGTCaGAGaAGgAagAagAAAG 0
Chr5 146833190 GAGCcCgGAGCAGAAGAAGQAGGG 0
Chrbs 120294736 atGTCCaAGCACAAGAQGAATGG 0
Chrl 113741471 GAGgtaGAGCAGAAGAAGAAGCG 0
ChrX 38971206 GAGTCCcAGaAGAAGAAagAAAG 0
Chr4 2181662 cctctCGAGCAaAAGgAagAAGG 0
Chrl4 75723908 agtTCCaAGCAGAgGAAGAAGGG 0
Chr4 155734338 tgcTttGAGCAGAAagAagAAAG 0
Chr4 122686219 aAGTaaGAagAGCcAGgAagAAGA 0
Chr12 4927416 tAGTCCtAGCAagAatAagAATG 0
Chr3 5031614 GAaTCCaAGCAGgAGAAGAAGGA 0
Chr2 106719739 tAaTgaGAGCAGAAagAagAATG 0
Chr7 142597224 GAcagaGAagAGAAGAAGQAAGA 0
Chrl 27913391 agGTCaGAGCAGAAGAAaAgAGG 0
Chr7 73602675 GcaaagagcagGAAGAAGAAGGG 0
Chr18 34906762 GAGCCtGAGCgGAAGAQGAAAGG 0
Chr2 45607957 tAaTCCcAGagcAgGAAGAAGAA 0
Chr18 1677040 agtcCaGAGCAaAAtAAGAAGGG 0




Chr4 44622977 aAGTCtGAGaAGAAGAAGAAAGA 0
Chr12 2873991 GctaaaGAGCAGAAGOAagAAGG 0
Chr2 239393515 CAGTaCGAGCAGAgGAAGQAAGA 0
Chr8 102244552 agtTCCaAGCAGAAGAAGCATGG 0
Chr2 66582071 atGgCaGAGCAGAAagAagAAAG 0
Chrll 69660352 CAGTCCatGCAGAgGgAagAAGG 0
Chrl1l 130764292 GcaTtaGAGCAGAAGgAagAAGG 0
Chrl 231750743 GAGTCaGAGCAaAAGAAGLAGTG 0
Chré 36604882 GgcagaGAGCAGAAGgAagAAAG 0
Chrl5 61646878 aAGTCaGAGgAGAAGAAGAAGGG 0
Chr7 141972562 aAGTCCGgGCAaAAGAgGAAAGG 0
Chr12 111418051 GAGaggGAGCAaAAGAAGQAAGG 0
Chr9 72899757 cAGaatGAGCAGgAagAagAACA 0
Chrl7 8640231 GAGaCtGAGaAGAAGAAGAAAGG 0
Chrl 84869216 GAGTCaGctgAGCAGAAGGAAGA 0
Chr4 41187173 GAaggaGAGCAGAAagAagAAAG 0
Chr9 130107853 GttTgaGAGCAGAAGgAagAAGA 0
Chrll 118816273 attTCCaAGCAGAgagAagAATG 0
Chr8 72482455 GAGTCCGAGaAGAAGAAagAAAA 0
Chrl 221522625 GAGTttGAGTAGAAGAAGAAGAG 0
Chr21 37132446 tgGcCaGAGCAGAAGgAagAAGG 0
Chr2 217972073 tgtcCgagGCAGtAGAAagAACG 0
Chrbs 35927682 aAGCcCCGAGCtagAagAaAtAGG 0
Chr3 157623637 aAGgggagcagGAAGAAGAAAGG 0
Chr20 14924870 aAGaagGAGCAGgAagAagAAAG 0
Chr4 48639408 CACTCCaAGTtAGAAGAAGAAAAG 0
Chr9 91487902 GAGgCaGAGagaAgaAAGAAGGG 0
Chr2 105425353 agaTCCaAaCAGAAGgAagAATG 0
Chr7 100895242 CcgCcTCCGAGCAGAAGAAaAQTGG 0
Chr7 93390477 agtcCtGAGCAGAQGAAGQAATG 0
Chrl 179024805 GAGTCCaAGaAGAAGAAGCCAGG 0
Chrl7 54421043 GAGTCCCcAGgAGAAGAAGAQAGG 0
Chr8 108409228 tgtTgaGAGCAGAAagAagAAAG 0
Chr15 68455211 GtccaaagGCAGgAGAAGAAGGG 0
Chri4 88550473 GAGggaGAGagcAgGAAGAAGAA 0
Chr12 124551806 ttGTtgagcagGAAGAAGAATGG 0
Chr18 32722290 tgtcCaGAGCAGALGAAGAATGG 0
Chr7 97319990 GAaTCCaAGCAGAAGAAaALGGA 0
Chr7 3812781 GAGTCCtAGaAaAAGAAGAQAGG 0
Chrll 36270410 GAGagaGAGCAGAAGAAGLAGAG 0
Chr18 25950253 agGcCtGAGCAGAAGgAagAAGG 0
Chri5 100292479 aAGTCCcgGCAGAgGAAGAAGGG 0
Chr3 169381222 GAGggaGAGCAaAAGAAGQAAAG 1
Chr5 74513307 GtccatagcaAGAAaAAGAAGGG 0
Chr2 238373187 agtgCaGAGCAGAAGAAGQAAAG 0
Chr7 70109967 GAaTCaGAGCAaAAGgAGAAAGG 0
Chré 110491414 aAGTCaGAGCAGAAaAAGAgAGG 0




Chrl 151027598 ttcTCCaAGCAGAAGAAGAAGAG 0
Chr9 135663404 CAGTCCaAaCAGAAGAQGAATGG 0
Chr6 147955462 tgGcCaGAGCAGAAGgAagAAAG 0
Chr9 140936012 GAGTCaaAGCAGAAGAAagAACG 0
Chrl4 35092801 tAtcCaagcagGAAGAAGCAAGG 0
Chr17 73339913 tgcaCgagcagGgAGAAGAAAGG 0
Chr4 82567700 tAtTtacAGagcAgGAAGAAGAG 0
Chrl4 98020018 CAtTCCaAGCAGAAGgAagAGAG 0
Chr9 119853407 tAccagGAGCAGgAaAAagAAGG 0
Chr7 29268537 GAGCcggGAGCAaAAGgAagAATG 0
Chr3 9802191 GtacCCaAGCAGAAGgAagAAGG 0
Chr18 24570836 cctgaaGAGCAGAAGIAGOAAGG 0
Chrl3 101018849 GtcTgaGecagAaAgGAAGAAGGG 0
Chr10 8337281 GAagtCagaCAGAAGAAGAAGAG 0
Chril5 68619369 GAGaaaGAGCAGAAGgAagAAGT 0
Chr2 218378108 GAGTCtaAGCAGQAGAATAAAGG 0
Chrl 2744291 GgtcCaGAGagaAAGAAGAAAGG 0
Chrl6 78848850 aAaTCCaACCAGAAGAAGAAAGG 0
Chri10 5401788 tAaTCCaAtCAGAAGAAGAAGGG 0
Chrll 30490142 GAGagaagcagaAAGAAGAAAGG 0
Chr17 21133222 GAaTCCcAGCAGAAaggaAgAAA 0
Chré 12210833 atGaatGAGCAGAAGOAGQAAAG 0
Chr7 43259054 GAtaCCGAGCtaAAGAAGQAAGG 0
Chr22 47725583 GAagagGAGCAGAAGgAGOAAGG 0
Chr11 56910170 accTggGAGCAGgAaAAagAAGG 0
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