Additional file 1: Table S1. sgRNAs sequence used for carnation DcACO1 and DcACS1 gene editing.
Gene
Name
Sequence
‘5 ˗ 3’
Length
PAM
DcACO1
g1
TAGCGCAGACAGATGGTAAC
20
AGG

g2
CATCTGTCTGCGCTATCACG
20
CGG


DcACS1
g1
CATGGGCATGCCCGGCTTTA
20
GGG

g2
CCAGCATTTCACAAGCGAGC
20
TGG

g3
CGCGGCATTGTTTGTTTGGA
20
TGG

g4
CCTTCCTGTGCTCTGAGCCA
20
GGG

g5
CTCTGAGCCAGGGTGGTTTA
20
GGG


Additional file 1: Table S2. List of primers used for PCR and sequencing.
Name
Sequence 5’˗3’
Expected Product
length (bp)
Rounds
Purpose
ACO1_F_1
ACO1_R_1
AACATCTCCGAGGTCCCTGA
TGAGATGAGATGAGAGTGGCG
852
PCR
-
ACO1_F_2
ACO1_R_2
GAAGCCGCCTCCGACTAATA
CAAACCTGGGCTCCTTCTCT
325
2nd round PCR
Sequencing
for sgRNA 1 and 2
ACS1_F_1
ACS1_R_1
ATGACATGCAGATTCCGCGA
ACCCTTCCACGGGTTACAAA
1217
PCR
-
ACS1_F1_2
ACS1_R1_2
GTCACAAACCCGTCAAATCCC
TCGACATTCGACGAGCAGTT
315
2nd round PCR
Sequencing
for sgRNA 1
ACS1_F2_2
ACS1_R2_2
AAATCCTGGGTACGTCACTGC
GGTCGCATTGTCCATGTTGG
280
2nd round PCR
Sequencing for sgRNA 2, 3, and 5






Additional file 1: Table S3. PGR combinations and concentration used for protoplast culture.
No
PGR (mg/l)
1
1.0 Zeatin
2
0.5 2,4-D
3
1.0 2,4-D
4
0.5 NAA
5
0.5 NAA 0.5 2,4-D
6
0.5 Zeatin, 1.0 2,4-D
7
1.0 Zeatin, 1.0 2,4-D
8
2.0 Zeatin, 1.0 2,4-D
9
0.5 BA, 1.0 2,4-D
10
1.0 BA, 1.0 2,4-D
11
0.5 TDZ, 1.0 2,4-D
12
1.0 TDZ, 1.0 2,4-D
13
1.0 Zeatin, 1.0 NAA
14
1.0 Zeatin, 3.0 NAA
15
1.0 Zeatin, 5.0 NAA







a.
[image: ]

b.
[image: ]

Additional file 1: Figure S1. List of sgRNA generated by Rgen Cas-designer tool. Selected sgRNAs are highlighted in colours. a. DcACO1 Green: sgRNA1, Red: sgRNA2. b. DcACS1 Green: sgRNA1, Red: sgRNA2, Yellow: sgRNA3, Blue: sgRNA4, Purple: sgRNA5
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[bookmark: _GoBack]Additional file 1: Figure S2. Schematic flow chart of the cleavage assay, created with biorender.com








 
[image: ]
[image: ]
Additional file 1: Figure S3. Targeted deep sequencing analysis of transformed carnation protoplasts for DcACO1 and DcACS1 genes showing the complete indels and mutation patterns. Blue- Target sequence, red- PAM sequence, green- insertions, orange- substitution.
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CATGCAGATTCCGCGATTTACGG 5 2.2 + 45 N/A 0 0 0

GCAGATTCCGCGATTTACGGTGG 8 2.5 + 55 N/A 0 0 0

CAGTTCTCCACCGTAAATCGCGG 15 2.1 - 50 N/A 1 0 0

CGCGATTTACGGTGGAGAACTGG 16 3.3 + 55 73.7 1 0 0

TCGAGCTCGAGCAAGTAAATGGG 51 5.7 - 45 72.4 1 0 0

TTCGAGCTCGAGCAAGTAAATGG 52 5.8 - 45 72 1 0 0

GAATAATTTCAAAATCACTAAGG 72 9 + 20 72.9 1 0 2

CACTAAGGAAGCCTTACAATCGG 87 10.6 + 40 60.6 1 0 0

GTCTTCATATGCCGATTGTAAGG 98 10.6 - 40 60.6 1 0 0

AACTTTGATGTTCTTTTTAAGGG 122 13 - 20 67.1 1 0 0

TAACTTTGATGTTCTTTTTAAGG 123 13.1 - 20 63.7 1 0 4

TAAAAAGAACATCAAAGTTAAGG 126 14.6 + 20 50.9 1 0 0

AAAAAGAACATCAAAGTTAAGGG 127 14.7 + 20 52 1 0 0

ACAAACCCGTCAAATCCCTTAGG 160 18.1 + 45 60.9 1 0 0

CCCGTCAAATCCCTTAGGAACGG 165 18.6 + 50 59.1 1 0 0

CCGTTCCTAAGGGATTTGACGGG 165 17.4 - 50 63.5 1 0 0

ACCGTTCCTAAGGGATTTGACGG 166 17.5 - 45 64 1 0 0

TTGTCTAGGACCGTTCCTAAGGG 175 18.5 - 45 60 1 0 0

CTTGTCTAGGACCGTTCCTAAGG 176 18.6 - 50 59.1 1 0 0

CTTAGGAACGGTCCTAGACAAGG 177 19.8 + 50 58 1 0 0

TTTTTAGGGTGTCCTTGTCTAGG 189 19.9 - 40 53.4 1 0 0

GAATGTTAATAACATTTTTAGGG 203 21.3 - 15 50 1 0 0

CGAATGTTAATAACATTTTTAGG 204 21.4 - 20 51.4 1 0 0

CATATATCTCGTCACACACAAGG 246 25.7 - 40 65.5 1 0 0

GCTCGGCGAATTAAATACTGTGG 272 28.4 - 45 75.3 1 0 0

TCAGCAACACTTATAAAGCTCGG 289 30.2 - 35 69.4 1 0 0

GAGCTTTATAAGTGTTGCTGAGG 291 31.5 + 40 57.8 1 0 0

AAGTGTTGCTGAGGTTATAAAGG 300 32.4 + 35 53.7 1 0 0

ACAAGGTCTTGATTTACATGAGG 328 34.2 - 35 50.7 1 0 0

AACTATATAAAATATGAACAAGG 345 35.9 - 15 65.4 1 0 1

TATTTTATATAGTTTGTCCAAGG 354 37.9 + 20 66.9 1 0 1

ATATAGTTTGTCCAAGGACATGG 360 38.6 + 35 55.6 1 0 0

TATAGTTTGTCCAAGGACATGGG 361 38.7 + 35 56.5 1 0 0

TCCAAGGACATGGGCATGCCCGG 370 39.6 + 60 63.3 1 0 0

GCCGGGCATGCCCATGTCCTTGG 371 38.6 - 70 55.6 1 0 0

ACATGGGCATGCCCGGCTTTAGG 377 40.3 + 60 67.5 1 0 0

CATGGGCATGCCCGGCTTTAGGG

378 40.4 + 60 68.7 1 0 0

GGCATGCCCGGCTTTAGGGTTGG 382 40.8 + 65 60.9 1 0 0

GCATGCCCGGCTTTAGGGTTGGG 383 40.9 + 60 58.8 1 0 0

ATGATCCCAACCCTAAAGCCGGG 388 40.3 - 50 67.5 1 0 1

AATGATCCCAACCCTAAAGCCGG 389 40.4 - 45 68.7 1 0 0

GACGAGCAGTTGAGACGACACGG 426 44.2 - 55 58.6 1 0 0

GCTCGTCGAATGTCGAGTTTTGG 442 47 + 50 58.3 1 0 2

TCAAACTCAGTTTATGATCGCGG 477 50.6 + 35 82.5 1 0 0

TGATTTTGTTAGACGATTCTTGG 516 54.6 + 30 60.9 1 0 0

GTAGAGACAGACTCTTTCGAAGG 545 57.5 + 45 63.5 1 0 0

TTAATTTAAGATAAAAATGATGG 585 61.6 + 10 60.8 1 0 8

AGTTATTAATTAATAAATCCTGG 649 68.2 + 15 65.3 1 0 1

GTTATTAATTAATAAATCCTGGG 650 68.3 + 15 68 1 0 0

AATCCTGGGTACGTCACTGCAGG 664 69.7 + 55 59.9 1 0 1

GTGCCTGCAGTGACGTACCCAGG 667 68.9 - 65 60.2 1 0 0

CCAGCATTTCACAAGCGAGCTGG

689 72.3 + 55 75.7 1 0 0

CCAGCTCGCTTGTGAAATGCTGG 689 71.2 - 55 79.7 1 0 0

ACAAGCGAGCTGGCTAAGATAGG 699 73.3 + 50 82.5 1 0 0

GAGCTGGCTAAGATAGGAATAGG 705 73.9 + 45 67.8 1 0 0

ATAGGAATAGGATGCCTCCAAGG 717 75.2 + 45 57.5 1 0 0

AGGATGCCTCCAAGGAAACGCGG 725 76 + 55 90.7 1 0 0

ACAATGCCGCGTTTCCTTGGAGG 731 75.5 - 55 64.6 1 0 0

CAAACAATGCCGCGTTTCCTTGG 734 75.8 - 50 82 1 0 0

GAAACGCGGCATTGTTTGTTTGG 739 77.4 + 45 73.1 1 0 0

CGCGGCATTGTTTGTTTGGATGG

743 77.8 + 50 70.5 1 0 0

TGTTTGTTTGGATGGATTTGAGG 751 78.7 + 35 59.2 1 0 0

GCATCTATTAGACGAAGCAACGG 773 80.9 + 40 70.3 1 0 0

ATTAGACGAAGCAACGGTTGAGG 779 81.5 + 45 63.5 1 0 0

TTAGACGAAGCAACGGTTGAGGG 780 81.6 + 45 63.7 1 0 0

TTGAGGGAGAGTTAAAGTTATGG 796 83.3 + 35 79.6 1 0 0

TTATGGAGAGTGATCATCAATGG 813 85 + 35 62.4 0 0 0

AGTGAAAATCAATGTGTCACCGG 836 87.4 + 35 76 1 0 0

GTGAAAATCAATGTGTCACCGGG 837 87.5 + 40 65.7 1 0 0

GAGCACAGGAAGGACGAACCCGG 855 88.2 - 60 63.6 1 0 0

TCCTTCCTGTGCTCTGAGCCAGG 864 90.3 + 60 65.6 1 0 0

CCTTCCTGTGCTCTGAGCCAGGG

865 90.4 + 60 67.9 1 0 0

CCCTGGCTCAGAGCACAGGAAGG 865 89.2 - 65 59.1 1 0 0

TCCTGTGCTCTGAGCCAGGGTGG 868 90.7 + 65 69.1 1 0 0

ACCACCCTGGCTCAGAGCACAGG 869 89.6 - 65 63.1 1 0 0

GCTCTGAGCCAGGGTGGTTTAGG 874 91.3 + 60 71.4 1 0 0

CTCTGAGCCAGGGTGGTTTAGGG

875 91.4 + 55 73 1 0 0

AAGCAAACCCTAAACCACCCTGG 882 91 - 50 69.8 1 0 3

TAGGGTTTGCTTTGCCAACATGG 893 93.2 + 45 57.4 1 0 0

TAAGGTCGCATTGTCCATGTTGG 907 93.5 - 45 54.1 1 0 0

TCGATTGAGTGCAACGTCTAAGG 925 95.4 - 45 69.2 1 0 0

ACGTTGCACTCAATCGAATTAGG 931 97.1 + 40 N/A 1 0 0

ATTAGGTCTTTTGTAACCCGTGG 948 98.9 + 40 N/A 1 0 0

GGTCTTTTGTAACCCGTGGAAGG 952 99.3 + 50 N/A 1 0 0

GTCTTTTGTAACCCGTGGAAGGG 953 99.4 + 45 N/A 1 0 0

sgRNA (5' to 3') PositionCleavage Position Direction GC Contents (w/o PAM)Out-of-frame Score

Mismatch
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a.                                DcACO1 sgRNA 1 Sequence

Indel Reads Indel (%)

AGTGTGATGCACCGCGTGATAGCGCAGACAGATGGTAACAGGATGTCGATAGCATCATTCTACGACCCGGGAAGTGATGCCGT WT - -

AGTGTGATGCACCGCGTGATAGCGCAGACAGATGGTTAACAGGATGTCGATAGCATCATTCTACGACCCGGGAAGTGATGCCGT 1 2249 4.9

AGTGTGATGCACCGCGTGATAGCGCAGACAGATGGTAAACAGGATGTCGATAGCATCATTCTACGACCCGGGAAGTGATGCCGT 1 1392 3.03

AGTGTGATGCACCGCGTGATAGCGCAGACAGATGGTCAACAGGATGTCGATAGCATCATTCTACGACCCGGGAAGTGATGCCGT 1 106 0.23

AGTGTGATGCACCGCGTGATAGCGCAGACAGATGGTGAACAGGATGTCGATAGCATCATTCTACGACCCGGGAAGTGATGCCGT 1 78 0.17

AGTGTGATGCACCGCGTGATAGCGCAGACAGA----AACAGGATGTCGATAGCATCATTCTACGACCCGGGAAGTGATGCCGT -4 124 0.27

AGTGTGATGCACCG------------------------------------------------------------------CGT -66 25 0.054

AGTGTGATGCACCGCGTGATAGCGCAGACAGATGGT-ACAGGATGTCGATAGCATCATTCTACGACCCGGGAAGTGATGCCGT -1 63 0.14

AGTGTGATGCACCGCGT------------------------------GATAGCATCATTCTACGACCCGGGAAGTGATGCCGT -30 5 0.01

AGT----------------------------------------------------------------------GTGATGCCGT -70 2 0.04

b.                        DcACO1 sgRNA 2 Sequence

Indel Reads Indel (%)

GCACCGCGTGATAGCGCAGACAGATGGTAACAGGATGTCG WT - -

GCACCGCGTGGATAGCGCAGACAGATGGTAACAGGATGTCG 1 554 1.57

GCACCGCGTAGATAGCGCAGACAGATGGTAACAGGATGTCG 1 46 0.13

GCACCGCGTTGATAGCGCAGACAGATGGTAACAGGATGTCG 1 181 0.51

GCACCGCGTG-------------------------TGTCG -25 2431 6.89

GCACCGCGT----GCGCAGACAGATGGTAACAGGATGTCG -4 138 0.39

GCACCGCGTGA----GCAGACAGATGGTAACAGGATGTCG -4 112 0.32

GCACCGCGTG-----GCAGACAGATGGTAACAGGATGTCG -5 55 0.16

GCACCGCGT-ATAGCGCAGACAGATGGTAACAGGATGTCG -1 123 0.35

GCACCGC--GATAGCGCAGACAGATGGTAACAGGATGTCG -2 75 0.21

GCACCGCGT--TAGCGCAGACAGATGGTAACAGGATGTCG -2 55 0.16

GCACCGCGTG--AGCGCAGACAGATGGTAACAGGATGTCG -2 19 0.05

GCACCGCG---TAGCGCAGACAGATGGTAACAGGATGTCG -3 13 0.04

GCACCGCG--------------------AACAGGATGTCG -20 7 0.02

c.                                                                 DcACS1 sgRNA 1 Sequence

Indel Reads Indel (%)

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGGCTTTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA WT  - -

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGGCTTTTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA 1 1871 4.6

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGGCTATTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA 1 675 1.7

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGGCTAATTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA 2 24 0.06

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGGCTTTTTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA 2 20 0.05

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGGCTCTTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA 1 12 0.03

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGGCTGTTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA 1 12 0.03

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGGC-TTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -1 1628 4.0

CAT------------------------------------------------------ATTTACTCTTATAATGACCGTGTCGTCTCAA -54 1443 3.6

CATA--------------------------------------------------------TACTCTTATAATGACCGTGTCGTCTCAA -56 1447 3.6

CATATTTTAT------------------------------------------------------------ATGACCGTGTCGTCTCAA -60 1463 3.6

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGC------TTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -6 1481 3.7

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGG---------------------------------------CGTCTCAA -42 1325 3.3

CATATT-----------------------------------------------------------TTATAATGACCGTGTCGTCTCAA -59 1059 2.6

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGGC-------------------------------ACCGTGTCGTCTCAA -31 909 2.3

CATATTTTATATAGTTTGTCCAAGGACATGGGCATG--------------------------------------CCGAGTCGTCTCAA -38 719 1.78

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCC------AGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -6 566 1.4

CATATTTTATATAGTTTGTCCAAGGACATGGGCATG------TTTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -6 570 1.41

CATATTTTATATAG-----------------------------------------TCATTTACTCTTATAATGACCGTGTCGTCTCAA -41 493 1.22

CATATTTTATATAGTTTGTCCAAGGACA----------------------TGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -22 481 1.19

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCC-----TTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -5 465 1.15

CATATTTTATATAGTTTGT------------------------------------TCATTTACTCTTATAATGACCGTGTCGTCTCAA -36 428 1.06

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCC---------------------TTACTCTTATAATGACCGTGTCGTCTCAA -21 408 1.01

CATATTTTATATAGTTT------------------------------------GATCATTTACTCTTATAATGACCGTGTCGTCTCAA -36 400 0.99

CATATTTTATATAGTTTGTCCAAGGACA----------------TAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -16 384 0.95

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCC------TAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -6 364 0.9

CATATTTTATATAGTTTGTCCAAGGACATGGGCATG--------TAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -8 331 0.82

CATATTTTATATAGTTTGTCCAAGGACATGGGCA----------------TGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -16 299 0.74

CATATTTTATATAGTTTGTCCAAGGACATGGGC-----------TAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -11 287 0.71

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCC-------GGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -7 279 0.69

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGGC--TAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -2 267 0.66

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGGC-----------GATCATTTACTCTTATAATGACCGTGTCGTCTCAA -11 267 0.66

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCC-------------GGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -13 259 0.64

CATATTTTATATAGTTTGTCCAAGGACATGGG----------TTTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -10 238 0.59

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGC---------GGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -9 234 0.58

CATATTTTATATAGTTTGTCCAAGGACATG---------------------GGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -21 222 0.55

CATATTTTATATAGTTTGTCCAAGGACATGGGCAT-----GCTTTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -5 218 0.54

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGGC-------TTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -7 214 0.53

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGGC--------TGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -8 214 0.53

CATATTTTATATA----------------------------TTTTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -28 206 0.51

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGGCTT-----------TCATTTACTCTTATAATGACCGTGTCGTCTCAA -11 202 0.5

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGGCTTT-------------TTTACTCTTATAATGACCGTGTCGTCTCAA -13 170 0.42

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGC--------AGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -8 170 0.42

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCC-----TAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -5 125 0.31

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCC-GCTTTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -1 125 0.31

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGGC------------------TACTCTTATAATGACCGTGTCGTCTCAA -18 109 0.27

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGG--TTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -2 109 0.27

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCG--TTTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -2 89 0.22

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCC----TTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -4 77 0.19

CATATTTTATATAGTTTGTCCAAGGACATG---------GGCTTTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -9 73 0.18

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCC---CTTTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -3 40 0.1

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGG-TTTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -1 32 0.08

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGC----CTTTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -4 32 0.08

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGGCT----GGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -4 24 0.06

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCG---TTAGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -3 24 0.06

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGGCT---GGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -3 20 0.05

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCCCGGC---AGGGTTGGGATCATTTACTCTTATAATGACCGTGTCGTCTCAA -3 20 0.05

CATATTTTATATAGTTTGTCCAAGGACATGGGCATGCC------------------------------------------CGTCTCAA -42 12 0.03

d.                               DcACS1 sgRNA 2 Sequence

Indel Reads Indel (%)

ACTGCAGGCACCAGCATTTCACAAGCGAGCTGGCTAAGATAGGAATAGG WT - -

ACTGCAGGCACCAGCATTTCACAAGCGTAGCTGGCTAAGATAGGAATAGG 1 2712 1.04

ACTGCAGGCACCAGCATTTCACAAGCGAAGCTGGCTAAGATAGGAATAGG 1 1315 0.51

ACTGCAGGCACCAGCATTTCACAAGCAGAGCTGGCTAAGATAGGAATAGG 1 87 0.03

ACTGCAGGCACCAGCATTTCACAAGCGGAGCTGGCTAAGATAGGAATAGG 1 78 0.03

ACTGCAGGCACCAGCATTTCACAAGCGCAGCTGGCTAAGATAGGAATAGG 1 53 0.02

ACTGCAGGCACCAGCATTTCACA----AGCTGGCTAAGATAGGAATAGG -4 430 0.17

ACTGCAGGCACCAGCATTTCACAAGC-AGCTGGCTAAGATAGGAATAGG -1 392 0.15

ACTGCAGGCA---------------------GGCTAAGATAGGAATAGG -21 242 0.09

ACTGCAGGCACCAGCATTTCACAA---AGCTGGCTAAGATAGGAATAGG -3 194 0.07

ACTGCAGGCACCAGCATTTCACAAGCG-GCTGGCTAAGATAGGAATAGG -1 193 0.07

ACTGCAGGCACCAGCATTTCACAAGC--GCTGGCTAAGATAGGAATAGG -2 163 0.06

ACTGCAGGCACCAGCATTTCA--------CTGGCTAAGATAGGAATAGG -8 143 0.06

ACTGCAGGCACCAGCATTTC-------AGCTGGCTAAGATAGGAATAGG -7 118 0.05

ACTGCAGGCACCAGCATTTCAC-----AGCTGGCTAAGATAGGAATAGG -5 108 0.04

ACTGCAGGCACCAGCATTTCACAAG-TAGCTGGCTAAGATAGGAATAGG -1 66 0.03

ACTGCAGGCACCAGCATTTCACAA--GAGCTGGCTAAGATAGGAATAGG -2 45 0.02
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e.                               DcACS1 sgRNA 3 Sequence

Indel Reads Indel (%)

CCAAGGAAACGCGGCATTGTTTGTTTGGATGGATTTGAGGCATCTATT WT - -

CCAAGGAAACGCGGCATTGTTTGTTTTGGATGGATTTGAGGCATCTATT 1 180 0.09

CCAAGGAAACGCGGCATTGTT------------------GCATCTATT -17 91 0.05

CCAAGGAAACG---------------GGATGGATTTGAGGCATCTATT -15 46 0.02

CCAAGGAAACGC---------------GATGGATTTGAGGCATCTATT -15 43 0.02

CCAAGGAAACGCGGCATTGTTTG-TTGGATGGATTTGAGGCATCTATT -1 42 0.02

f.                       DcACS1 sgRNA 4 Sequence

Indel Reads Indel (%)

CGTCCTTCCTGTGCTCTGAGCCAGGGTGGTTTAGGGTTTG WT - -

CGTCCTTCCTGTGCTCTGAGACCAGGGTGGTTTAGGGTTTG 1 5695 2.48

CGTCCTTCCTGTGCTCTGAGCCCAGGGTGGTTTAGGGTTTG 1 1722 0.75

CGTCCTTCCTGTGCTCTGAGTCCAGGGTGGTTTAGGGTTTG 1 1401 0.61

CGTCCTTCCTGTGCTCTGAGGCCAGGGTGGTTTAGGGTTTG 1 1102 0.48

CGTCCTTCCTGTGCTCTGAGTGCAGGGTGGTTTAGGGTTTG +1, +1 Sub 115 0.05

CGTCCTTCCTGTGCTCTGAGCGCCAGGGTGGTTTAGGGTTTG 2 115 0.05

CGTCCTTCCTGTGCTCTGAAGCCAGGGTGGTTTAGGGTTTG 1 92 0.04

CGTCCTTCCTGTGCTCTGAGCCCCAGGGTGGTTTAGGGTTTG 2 92 0.04

CGTCCTTCCTGTGCTCTGAGAGCCAGGGTGGTTTAGGGTTTG 2 69 0.03

CGTCCTTCCTGTGCTCTGAGAAAAACCAGGGTGGTTTAGGGTTTG 5 46 0.02

CGTCCTTCCTGTGCTCTGAGCAAGTTAAAATAAGGCTAGTCCGTTATCGCCAGGGTGGTTT 29 23 0.01

CGTCCTTCCTGTGCTCTGAGCCAAGGGTGGTTTAGGGTTTG 1 2 0.001

CGTCCTTCCTGTGCTCTGAGACCACCGACTCGGTGCCACTTTTTCAAGTTGATAACCAGGGTGGTTT 35 2 0.001

CGTCCTTCCTGTGCTCTGA-CCAGGGTGGTTTAGGGTTTG -1 13273 5.78

CGTCCTTCCTGTGCTCTGAG-CAGGGTGGTTTAGGGTTTG -1 6200 2.7

CGTCCTTCCTGTGCTCT--GCCAGGGTGGTTTAGGGTTTG -2 5144 2.24

CGTCCTTCCTGTGCTCT---CCAGGGTGGTTTAGGGTTTG -3 2365 1.03

CGTCCTTCCTGTGCT-----CCAGGGTGGTTTAGGGTTTG -5 1975 0.86

CGTCCTTCCTGTGCTCTGAG--AGGGTGGTTTAGGGTTTG -2 1245 0.542

CGTCCTTCCTGTGCTC----CCAGGGTGGTTTAGGGTTTG -4 916 0.399

CGTCCTTCCTGT-------GCCAGGGTGGTTTAGGGTTTG -7 406 0.177

CGTCCTTCCTGTGCTCTG----AGGGTGGTTTAGGGTTTG -4 367 0.16

CGTCCTTCCTGTGCTCTG-TCCAGGGTGGTTTAGGGTTTG -1, +1 Sub 510 0.222

CGTCCTTCCTGTGCTCTGAG---GGGTGGTTTAGGGTTTG -3 216 0.094

CGTCCTTCCTGTGC-----GCCAGGGTGGTTTAGGGTTTG -5 202 0.088

CGTCCTTCCTGTGCTCTG-GCCAGGGTGGTTTAGGGTTTG -1 197 0.086

CGTCCTTCCTGTGCTCT-AGCCAGGGTGGTTTAGGGTTTG -1 140 0.061

CGTCCTTCCTGTGCT----GCCAGGGTGGTTTAGGGTTTG -4 138 0.06

CGTCCTTCCTGTGCT------CAGGGTGGTTTAGGGTTTG -6 124 0.054

CGTCCTTCCTGTGC------CCAGGGTGGTTTAGGGTTTG -6 124 0.054

CGTCCTTCCTGTGCTC---GCCAGGGTGGTTTAGGGTTTG -3 94 0.041

CGTCCTTCCTGTGCT-------AGGGTGGTTTAGGGTTTG -7 62 0.027

CGTCCTTCCTGTGCT----TCCAGGGTGGTTTAGGGTTTG -4, +1 Sub 71 0.031

CGTCCTTCCTGTGCTCTGA--CAGGGTGGTTTAGGGTTTG -2 5 0.002

g.                       DcACS1 sgRNA 5 Sequence

Indel Reads Indel (%)

CCTTCCTGTGCTCTGAGCCAGGGTGGTTTAGGGTTTGCTTTGCCAACATGG WT -

CCTTCCTGTGCTCTGAGCCAGGGTGGTTTTAGGGTTTGCTTTGCCAACATGG 1 9082 7.52

CCTTCCTGTGCTCTGAGCCAGGGTGGTATTAGGGTTTGCTTTGCCAACATGG 1 5833 4.83

CCTTCCTGTGCTCTGAGCCAGGGTGGTTTTTAGGGTTTGCTTGCCAACATGG 2 386 0.32

CCTTCCTGTGCTCTGAGCCAGGGTGGTCTTAGGGTTTGCTTTGCCAACATGG 1 459 0.38

CCTTCCTGTGCTCTGAGCCAGGGTGGTATTTAGGGTTTGCTTTGCCAACATGG 2 181 0.15

CCTTCCTGTGCTCTGAGCCAGGGTGGAAATTTAGGGTTTGCTTTGCCAACATGG 3 60 0.05

CCTTCCTGTGCTCTGAGCCAGGGTGGTGTTAGGGTTTGCTTTGCCAACATGG 1 121 0.1

CCTTCCTGTGCTCTGAGCCAGGGTGGTCTTTAGGGTTTGCTTTGCCAACATGG 2 12 0.01

CCTTCCTGTGCTCTGAGCCAGGGTGGAATTTAGGGTTTGCTTTGCCAACATGG 2 48 0.04

CCTTCCTGTGCTCTGAGCCAGGGTGGAAAAAGGGTTTGCTTTGCCAACATGG +1, 3 Sub 12 0.01

CCTTCCTGTGCTCTGAGCCAGGGTGGAAAAAATTTAGGGTTTGCTTTGCCAACATGG 6 36 0.03

CCTTCCTGTGCTCTGAGCCAGGGTGGTTAAAAAATAGGGTTTGCTTTGCCAACATGG 6 12 0.01

CCTTCCTGTGCTCTGAGCCAGGGTGGAAAAATTTAGGGTTTGCTTTGCCAACATGG 5 12 0.01

CCTTCCTGTGCTCTGAGCCAGGGTGGTAAATTTAGGGTTTGCTTTGCCAACATGG 4 24 0.02

CCTTCCTGTGCTCTGAGCCAGGGTGGAAAATTTAGGGTTTGCTTTGCCAACATGG 4 24 0.02

CCTTCCTGTGCTCTGAGCCAGGGTGGTAATTTAGGGTTTGCTTTGCCAACATGG 3 24 0.02

CCTTCCTGTGCTCTGAGCCAGGGTGGAAAGAATAGGGTTTGCTTTGCCAACATGG +4, 2 Sub 12 0.01

CCTTCCTGTGCTCTGAGCCAGGGTGGATTTAGGGTTTGCTTTGCCAACATGG 1 24 0.02

CCTTCCTGTGCTCTGAGCCAGGGTGGAGTTAGGGTTTGCTTTGCCAACATGG +1, 1 Sub 10 0.008

CCTTCCTGTGCTCTGAGCCAGGGTGGAAATTAATACGACTCACTATAGTCTGAGCTTTAGGG 29 5 0.004

CCTTCCTGTGCTCTGAGCCAGGGTGGTTTAGTTTTAGAGCTAGAAATAGCAAGTTTAGGG 27 5 0.004

CCTTCCTGTGCTCTGAGCCAGGGTGGAAAAAAATTTAGGGTTTGCTTTGCCAACATGG 7 4 0.003

CCTTCCTGTGCTCTGAGCCAGGGTGG-TTAGGGTTTGCTTTGCCAACATGG -1 1280 1.06

CCTTCCTGTGCTCTGAGCCAGGGT-GTTTAGGGTTTGCTTTGCCAACATGG -1 628 0.52

CCTTCCTGTGCTCTGAGCCAG---GGTTTAGGGTTTGCTTTGCCAACATGG -3 628 0.52

CCTTCCTGTGCTCTGAGCCAGGGTGG--TAGGGTTTGCTTTGCCAACATGG -2 399 0.33

CCTTCCTGTGCTCTGAGCCAGGGTG--TTAGGGTTTGCTTTGCCAACATGG -2 278 0.23

CCTTCCTGTGCTCTGAGCCAGGGT--TTTAGGGTTTGCTTTGCCAACATGG -2 217 0.18

CCTTCCTGTGCTCTGAGCCA----GGTTTAGGGTTTGCTTTGCCAACATGG -4 157 0.13

CCTTCCTGTGCTCTGAGCCAGGG----TTAGGGTTTGCTTTGCCAACATGG -4 145 0.12

CCTTCCTGTGCTCTGAGC---------TTAGGGTTTGCTTTGCCAACATGG -9 145 0.12

CCTTCCTGTGCTCTGAGCCAG------TTAGGGTTTGCTTTGCCAACATGG -6 121 0.1

CCTTCCTGTGCTCTGAGCCA------TTTAGGGTTTGCTTTGCCAACATGG -6 121 0.1

CCTTCCTGTGCTCTGAGCCA-----GTTTAGGGTTTGCTTTGCCAACATGG -5 72 0.06

CCTTCCTGTGCTCTGAGCC--------TTAGGGTTTGCTTTGCCAACATGG -8 85 0.07

CCTTCCTGTGCTCTGAGCCAGGGTG-----GGGTTTGCTTTGCCAACATGG -5 60 0.05

CCTTCCTGTGC----------------------TTTGCTTTGCCAACATGG -22 60 0.05

CCTTCCTGTGCTCTGAG----------------------TTGCCAACATGG -22 72 0.06
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GTCGTCGAGATCAGGGACCTCGG 8 1.5 - 60 N/A 3 0 0

TGTATTGGTCGTCGAGATCAGGG 15 2.4 - 45 N/A 1 0 2

CTGTATTGGTCGTCGAGATCAGG 16 2.5 - 50 N/A 1 0 1

CTGATCTCGACGACCAATACAGG 17 3.9 + 50 70.5 1 0 0

CCAATACAGGAAGTTGATGAAGG 30 5.4 + 40 53.3 1 0 0

CCTTCATCAACTTCCTGTATTGG 30 4.1 - 40 79.2 1 0 0

AGTTTGCAGCCCAGATTGAGAGG 53 8.1 + 50 59.1 0 0 0

CTCGGATAACCTCTCAATCTGGG 62 7.9 - 45 55.3 0 0 1

GCTCGGATAACCTCTCAATCTGG 63 8.0 - 50 56.2 0 0 0

GAGGTTATCCGAGCAACTGTTGG 72 10.3 + 50 62.5 0 0 1

TAACAAGTCCAACAGTTGCTCGG 80 10.0 - 40 57.4 0 1 0

GACTTGTTATGTGAGAACCTTGG 94 12.9 + 40 68.5 1 1 3

GAGAACCTTGGCCTTGAGAAAGG 106 14.3 + 50 53.5 1 0 2

GGTAGCCTTTCTCAAGGCCAAGG 111 13.6 - 55 48.6 1 0 0

TCTTAAGGTAGCCTTTCTCAAGG 117 14.3 - 40 53.5 1 0 0

TACCTTAAGAATGCCTTCTATGG 130 17.2 + 35 43.4 1 0 1

CACCATAGAAGGCATTCTTAAGG 132 16.1 - 40 55.7 1 0 0

AATGCCTTCTATGGTGCCAATGG 139 18.2 + 45 45.3 1 0 0

GGGGCCATTGGCACCATAGAAGG 143 17.4 - 60 42.5 1 0 0

GGTGCCAATGGCCCCACTTTTGG 151 19.6 + 60 45.5 1 0 0

GGTACCAAAAGTGGGGCCATTGG 155 18.8 - 55 52 1 0 0

TGGCCCCACTTTTGGTACCAAGG 159 20.6 + 55 63.2 1 0 0

TGACCTTGGTACCAAAAGTGGGG 162 19.6 - 45 45.5 1 0 0

CTGACCTTGGTACCAAAAGTGGG 163 19.7 - 45 44.8 1 0 0

GCTGACCTTGGTACCAAAAGTGG 164 19.9 - 50 47.9 1 0 0

AGGCGGGTAGTTGCTGACCTTGG 176 21.3 - 60 63.5 1 0 0

GGTCGGGTTTGGGGCAAGGCGGG 192 23.1 - 70 62.6 1 0 2

AGGTCGGGTTTGGGGCAAGGCGG 193 23.3 - 65 63.1 1 0 2

ATAAGGTCGGGTTTGGGGCAAGG 196 23.6 - 55 61.2 1 0 0

CTTTGATAAGGTCGGGTTTGGGG 201 24.2 - 45 67.5 1 0 0

CCCAAACCCGACCTTATCAAAGG 202 25.6 + 50 60.3 1 0 0

CCTTTGATAAGGTCGGGTTTGGG 202 24.3 - 45 66.2 1 0 1

TCCTTTGATAAGGTCGGGTTTGG 203 24.4 - 45 68.9 1 0 0

CTAAGTCCTTTGATAAGGTCGGG 208 25.0 - 40 66.3 1 0 0

CCGACCTTATCAAAGGACTTAGG 209 26.4 + 45 59.2 1 0 0

CCTAAGTCCTTTGATAAGGTCGG 209 25.1 - 40 63.5 1 0 0

CGACCTTATCAAAGGACTTAGGG 210 26.6 + 40 62 1 0 0

GGGCCCTAAGTCCTTTGATAAGG 213 25.6 - 50 60.3 1 0 0

CTTAGGGCCCACACCGACGCTGG 226 28.4 + 70 50.6 1 0 3

AGGGCCCACACCGACGCTGGTGG 229 28.8 + 75 59.5 1 0 4

GATGCCACCAGCGTCGGTGTGGG 233 28.0 - 65 50.9 2 2 1

TGATGCCACCAGCGTCGGTGTGG 234 28.1 - 65 54 2 2 1

GAGAATGATGCCACCAGCGTCGG 239 28.7 - 55 57.3 1 0 4

TGGCATCATTCTCTTGTTCCAGG 249 31.1 + 45 52.7 1 0 0

TCTCTTGTTCCAGGACGACAAGG 258 32.2 + 50 38.6 1 0 3

TTCCAGGACGACAAGGTCAGCGG 265 33.0 + 55 47.7 1 2 0

GGCCGCTGACCTTGTCGTCCTGG 267 32.0 - 70 41.1 1 0 2

CAGCGGCCTCCAGCTCCTCAAGG 282 35.0 + 70 52.4 1 0 0

GGCCTCCAGCTCCTCAAGGATGG 286 35.5 + 65 75.4 1 0 1

GACCATCCTTGAGGAGCTGGAGG 288 34.4 - 60 45 1 0 0

AATGACCATCCTTGAGGAGCTGG 291 34.8 - 50 38.6 1 0 0

AGCTCCTCAAGGATGGTCATTGG 293 36.3 + 50 70.1 1 0 0

GCTCCTCAAGGATGGTCATTGGG 294 36.4 + 50 67.9 1 0 0

CAACCCAATGACCATCCTTGAGG 297 35.5 - 50 75.4 1 0 0

ACAATGGAGTGTTTCATGGGAGG 325 38.8 - 45 66 1 0 2

ACAACAATGGAGTGTTTCATGGG 328 39.1 - 35 59.4 1 1 1

AACAACAATGGAGTGTTTCATGG 329 39.2 - 35 62.6 1 0 0

ACACTCCATTGTTGTTAACTTGG 336 41.4 + 35 63.6 1 0 1

CACTCCATTGTTGTTAACTTGGG 337 41.5 + 35 64.3 1 0 1

ACTCCATTGTTGTTAACTTGGGG 338 41.6 + 35 64.8 1 0 0

CTCCATTGTTGTTAACTTGGGGG 339 41.7 + 40 62 1 0 0

GTCCCCCAAGTTAACAACAATGG 341 40.7 - 45 48.9 1 0 0

TAACTTGGGGGACCAACTTGAGG 351 43.1 + 50 53.3 1 0 2

ATTCATGTCATACCTCAAGTTGG 363 43.2 - 35 54.7 0 1 1

GTATGACATGAATACAGAATAGG 373 45.7 + 30 68.2 0 0 0

TCGGAGGCGGCTTCTAATTTCGG 401 47.7 - 50 73.9 1 0 0

TCATTCATATTAGTCGGAGGCGG 414 49.2 - 40 39.8 1 0 0

ATATCATTCATATTAGTCGGAGG 417 49.6 - 30 51.7 1 0 0

TTCATATCATTCATATTAGTCGG 420 49.9 - 20 46.5 1 0 0

ATTTATTTATTTACGTGTTTAGG 464 56.4 + 15 71.2 1 0 1

CGTGTTTAGGTTATTACAAATGG 477 57.9 + 30 67.5 1 0 0

CATCTGTCTGCGCTATCACGCGG

521 61.8 - 55 67.4 1 0 0

CGCGTGATAGCGCAGACAGATGG 522 63.2 + 60 65.7 1 0 2

TAGCGCAGACAGATGGTAACAGG

529 64.0 + 50 68.5 1 0 0

GATAGCATCATTCTACGACCCGG 557 67.3 + 45 59.5 0 1 4

ATAGCATCATTCTACGACCCGGG 558 67.5 + 45 66.7 0 1 2

AAATCACGGCATCACTTCCCGGG 575 68.2 - 50 61.8 1 2 0

TAAATCACGGCATCACTTCCCGG 576 68.3 - 45 64.6 1 2 0

AAGTGATGCCGTGATTTACCCGG 581 70.2 + 45 66.8 1 2 0

TGTTGGCGCCGGGTAAATCACGG 589 69.8 - 55 63.9 1 0 0

GATTTACCCGGCGCCAACATTGG 593 71.6 + 55 60.5 1 0 0

TTACCCGGCGCCAACATTGGTGG 596 71.9 + 60 58.1 1 0 0

TTTCCACCAATGTTGGCGCCGGG 599 71.0 - 55 61 1 0 0

TTTTCCACCAATGTTGGCGCCGG 600 71.1 - 50 55.3 1 0 1

TCTTCTTTTTCCACCAATGTTGG 606 71.8 - 35 63.2 1 0 0

AACATTGGTGGAAAAAGAAGAGG 608 73.3 + 35 55.4 1 0 0

ATACCCAAAATTTGTGTTCGAGG 644 77.6 + 35 73.6 1 2 0

AATCCTCGAACACAAATTTTGGG 647 76.6 - 30 61.3 1 0 2

TAATCCTCGAACACAAATTTTGG 648 76.7 - 30 66.8 1 0 2

AAAGCTCAAGTTCCAAGAGAAGG 686 82.5 + 40 59.1 3 0 0

AGTTCCAAGAGAAGGAGCCCAGG 694 83.4 + 55 68.7 1 0 0

CAAACCTGGGCTCCTTCTCTTGG 698 82.6 - 55 60.1 1 2 0

GCCCAGGTTTGAAGCAATGAAGG 710 85.3 + 50 65.1 1 0 0

GCCTTCATTGCTTCAAACCTGGG 711 84.1 - 45 65 1 0 0

GGCCTTCATTGCTTCAAACCTGG 712 84.3 - 50 65.4 1 0 0

GTTTGAAGCAATGAAGGCCATGG 716 86.0 + 45 55.8 1 0 0

AATGAAGGCCATGGAAACCACGG 725 87.1 + 45 54.5 1 0 0

ATGAAGGCCATGGAAACCACGGG 726 87.2 + 50 52.6 1 0 0

AATGGGACCCGTGGTTTCCATGG 733 86.7 - 55 56 1 0 0

AGCAGTTGGAATGGGACCCGTGG 742 87.8 - 60 58 1 0 0

TTATTTCAAGCAGTTGGAATGGG 750 88.7 - 30 69.2 1 0 2

ATTATTTCAAGCAGTTGGAATGG 751 88.8 - 30 73.6 1 0 2

AAATCATTATTTCAAGCAGTTGG 756 89.4 - 25 67.9 1 0 2

TATATTAGAAATACTTAAATTGG 809 95.7 - 10 65.9 1 0 1

Mismatch

sgRNA (5' to 3') PositionCleavage Position Direction GC Contents (w/o PAM)Out-of-frame Score
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GTCGTCGAGATCAGGGACCTCGG 8 1.5 - 60 N/A 3 0 0

TGTATTGGTCGTCGAGATCAGGG 15 2.4 - 45 N/A 1 0 2

CTGTATTGGTCGTCGAGATCAGG 16 2.5 - 50 N/A 1 0 1

CTGATCTCGACGACCAATACAGG 17 3.9 + 50 70.5 1 0 0

CCAATACAGGAAGTTGATGAAGG 30 5.4 + 40 53.3 1 0 0

CCTTCATCAACTTCCTGTATTGG 30 4.1 - 40 79.2 1 0 0

AGTTTGCAGCCCAGATTGAGAGG 53 8.1 + 50 59.1 0 0 0

CTCGGATAACCTCTCAATCTGGG 62 7.9 - 45 55.3 0 0 1

GCTCGGATAACCTCTCAATCTGG 63 8.0 - 50 56.2 0 0 0

GAGGTTATCCGAGCAACTGTTGG 72 10.3 + 50 62.5 0 0 1

TAACAAGTCCAACAGTTGCTCGG 80 10.0 - 40 57.4 0 1 0

GACTTGTTATGTGAGAACCTTGG 94 12.9 + 40 68.5 1 1 3

GAGAACCTTGGCCTTGAGAAAGG 106 14.3 + 50 53.5 1 0 2

GGTAGCCTTTCTCAAGGCCAAGG 111 13.6 - 55 48.6 1 0 0

TCTTAAGGTAGCCTTTCTCAAGG 117 14.3 - 40 53.5 1 0 0

TACCTTAAGAATGCCTTCTATGG 130 17.2 + 35 43.4 1 0 1

CACCATAGAAGGCATTCTTAAGG 132 16.1 - 40 55.7 1 0 0

AATGCCTTCTATGGTGCCAATGG 139 18.2 + 45 45.3 1 0 0

GGGGCCATTGGCACCATAGAAGG 143 17.4 - 60 42.5 1 0 0

GGTGCCAATGGCCCCACTTTTGG 151 19.6 + 60 45.5 1 0 0

GGTACCAAAAGTGGGGCCATTGG 155 18.8 - 55 52 1 0 0

TGGCCCCACTTTTGGTACCAAGG 159 20.6 + 55 63.2 1 0 0

TGACCTTGGTACCAAAAGTGGGG 162 19.6 - 45 45.5 1 0 0

CTGACCTTGGTACCAAAAGTGGG 163 19.7 - 45 44.8 1 0 0

GCTGACCTTGGTACCAAAAGTGG 164 19.9 - 50 47.9 1 0 0

AGGCGGGTAGTTGCTGACCTTGG 176 21.3 - 60 63.5 1 0 0

GGTCGGGTTTGGGGCAAGGCGGG 192 23.1 - 70 62.6 1 0 2

AGGTCGGGTTTGGGGCAAGGCGG 193 23.3 - 65 63.1 1 0 2

ATAAGGTCGGGTTTGGGGCAAGG 196 23.6 - 55 61.2 1 0 0

CTTTGATAAGGTCGGGTTTGGGG 201 24.2 - 45 67.5 1 0 0

CCCAAACCCGACCTTATCAAAGG 202 25.6 + 50 60.3 1 0 0

CCTTTGATAAGGTCGGGTTTGGG 202 24.3 - 45 66.2 1 0 1

TCCTTTGATAAGGTCGGGTTTGG 203 24.4 - 45 68.9 1 0 0

CTAAGTCCTTTGATAAGGTCGGG 208 25.0 - 40 66.3 1 0 0

CCGACCTTATCAAAGGACTTAGG 209 26.4 + 45 59.2 1 0 0

CCTAAGTCCTTTGATAAGGTCGG 209 25.1 - 40 63.5 1 0 0

CGACCTTATCAAAGGACTTAGGG 210 26.6 + 40 62 1 0 0

GGGCCCTAAGTCCTTTGATAAGG 213 25.6 - 50 60.3 1 0 0

CTTAGGGCCCACACCGACGCTGG 226 28.4 + 70 50.6 1 0 3

AGGGCCCACACCGACGCTGGTGG 229 28.8 + 75 59.5 1 0 4

GATGCCACCAGCGTCGGTGTGGG 233 28.0 - 65 50.9 2 2 1

TGATGCCACCAGCGTCGGTGTGG 234 28.1 - 65 54 2 2 1

GAGAATGATGCCACCAGCGTCGG 239 28.7 - 55 57.3 1 0 4

TGGCATCATTCTCTTGTTCCAGG 249 31.1 + 45 52.7 1 0 0

TCTCTTGTTCCAGGACGACAAGG 258 32.2 + 50 38.6 1 0 3

TTCCAGGACGACAAGGTCAGCGG 265 33.0 + 55 47.7 1 2 0

GGCCGCTGACCTTGTCGTCCTGG 267 32.0 - 70 41.1 1 0 2

CAGCGGCCTCCAGCTCCTCAAGG 282 35.0 + 70 52.4 1 0 0

GGCCTCCAGCTCCTCAAGGATGG 286 35.5 + 65 75.4 1 0 1

GACCATCCTTGAGGAGCTGGAGG 288 34.4 - 60 45 1 0 0

AATGACCATCCTTGAGGAGCTGG 291 34.8 - 50 38.6 1 0 0

AGCTCCTCAAGGATGGTCATTGG 293 36.3 + 50 70.1 1 0 0

GCTCCTCAAGGATGGTCATTGGG 294 36.4 + 50 67.9 1 0 0

CAACCCAATGACCATCCTTGAGG 297 35.5 - 50 75.4 1 0 0

ACAATGGAGTGTTTCATGGGAGG 325 38.8 - 45 66 1 0 2

ACAACAATGGAGTGTTTCATGGG 328 39.1 - 35 59.4 1 1 1

AACAACAATGGAGTGTTTCATGG 329 39.2 - 35 62.6 1 0 0

ACACTCCATTGTTGTTAACTTGG 336 41.4 + 35 63.6 1 0 1

CACTCCATTGTTGTTAACTTGGG 337 41.5 + 35 64.3 1 0 1

ACTCCATTGTTGTTAACTTGGGG 338 41.6 + 35 64.8 1 0 0

CTCCATTGTTGTTAACTTGGGGG 339 41.7 + 40 62 1 0 0

GTCCCCCAAGTTAACAACAATGG 341 40.7 - 45 48.9 1 0 0

TAACTTGGGGGACCAACTTGAGG 351 43.1 + 50 53.3 1 0 2

ATTCATGTCATACCTCAAGTTGG 363 43.2 - 35 54.7 0 1 1

GTATGACATGAATACAGAATAGG 373 45.7 + 30 68.2 0 0 0

TCGGAGGCGGCTTCTAATTTCGG 401 47.7 - 50 73.9 1 0 0

TCATTCATATTAGTCGGAGGCGG 414 49.2 - 40 39.8 1 0 0

ATATCATTCATATTAGTCGGAGG 417 49.6 - 30 51.7 1 0 0

TTCATATCATTCATATTAGTCGG 420 49.9 - 20 46.5 1 0 0

ATTTATTTATTTACGTGTTTAGG 464 56.4 + 15 71.2 1 0 1

CGTGTTTAGGTTATTACAAATGG 477 57.9 + 30 67.5 1 0 0

CATCTGTCTGCGCTATCACGCGG

521 61.8 - 55 67.4 1 0 0

CGCGTGATAGCGCAGACAGATGG 522 63.2 + 60 65.7 1 0 2

TAGCGCAGACAGATGGTAACAGG

529 64.0 + 50 68.5 1 0 0

GATAGCATCATTCTACGACCCGG 557 67.3 + 45 59.5 0 1 4

ATAGCATCATTCTACGACCCGGG 558 67.5 + 45 66.7 0 1 2

AAATCACGGCATCACTTCCCGGG 575 68.2 - 50 61.8 1 2 0

TAAATCACGGCATCACTTCCCGG 576 68.3 - 45 64.6 1 2 0

AAGTGATGCCGTGATTTACCCGG 581 70.2 + 45 66.8 1 2 0

TGTTGGCGCCGGGTAAATCACGG 589 69.8 - 55 63.9 1 0 0

GATTTACCCGGCGCCAACATTGG 593 71.6 + 55 60.5 1 0 0

TTACCCGGCGCCAACATTGGTGG 596 71.9 + 60 58.1 1 0 0

TTTCCACCAATGTTGGCGCCGGG 599 71.0 - 55 61 1 0 0

TTTTCCACCAATGTTGGCGCCGG 600 71.1 - 50 55.3 1 0 1

TCTTCTTTTTCCACCAATGTTGG 606 71.8 - 35 63.2 1 0 0

AACATTGGTGGAAAAAGAAGAGG 608 73.3 + 35 55.4 1 0 0

ATACCCAAAATTTGTGTTCGAGG 644 77.6 + 35 73.6 1 2 0

AATCCTCGAACACAAATTTTGGG 647 76.6 - 30 61.3 1 0 2

TAATCCTCGAACACAAATTTTGG 648 76.7 - 30 66.8 1 0 2

AAAGCTCAAGTTCCAAGAGAAGG 686 82.5 + 40 59.1 3 0 0

AGTTCCAAGAGAAGGAGCCCAGG 694 83.4 + 55 68.7 1 0 0

CAAACCTGGGCTCCTTCTCTTGG 698 82.6 - 55 60.1 1 2 0

GCCCAGGTTTGAAGCAATGAAGG 710 85.3 + 50 65.1 1 0 0

GCCTTCATTGCTTCAAACCTGGG 711 84.1 - 45 65 1 0 0

GGCCTTCATTGCTTCAAACCTGG 712 84.3 - 50 65.4 1 0 0

GTTTGAAGCAATGAAGGCCATGG 716 86.0 + 45 55.8 1 0 0

AATGAAGGCCATGGAAACCACGG 725 87.1 + 45 54.5 1 0 0

ATGAAGGCCATGGAAACCACGGG 726 87.2 + 50 52.6 1 0 0

AATGGGACCCGTGGTTTCCATGG 733 86.7 - 55 56 1 0 0

AGCAGTTGGAATGGGACCCGTGG 742 87.8 - 60 58 1 0 0

TTATTTCAAGCAGTTGGAATGGG 750 88.7 - 30 69.2 1 0 2

ATTATTTCAAGCAGTTGGAATGG 751 88.8 - 30 73.6 1 0 2

AAATCATTATTTCAAGCAGTTGG 756 89.4 - 25 67.9 1 0 2

TATATTAGAAATACTTAAATTGG 809 95.7 - 10 65.9 1 0 1

Mismatch

sgRNA (5' to 3') PositionCleavage Position Direction GC Contents (w/o PAM)Out-of-frame Score
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CATGCAGATTCCGCGATTTACGG 5 2.2 + 45 N/A 0 0 0

GCAGATTCCGCGATTTACGGTGG 8 2.5 + 55 N/A 0 0 0

CAGTTCTCCACCGTAAATCGCGG 15 2.1 - 50 N/A 1 0 0

CGCGATTTACGGTGGAGAACTGG 16 3.3 + 55 73.7 1 0 0

TCGAGCTCGAGCAAGTAAATGGG 51 5.7 - 45 72.4 1 0 0

TTCGAGCTCGAGCAAGTAAATGG 52 5.8 - 45 72 1 0 0

GAATAATTTCAAAATCACTAAGG 72 9 + 20 72.9 1 0 2

CACTAAGGAAGCCTTACAATCGG 87 10.6 + 40 60.6 1 0 0

GTCTTCATATGCCGATTGTAAGG 98 10.6 - 40 60.6 1 0 0

AACTTTGATGTTCTTTTTAAGGG 122 13 - 20 67.1 1 0 0

TAACTTTGATGTTCTTTTTAAGG 123 13.1 - 20 63.7 1 0 4

TAAAAAGAACATCAAAGTTAAGG 126 14.6 + 20 50.9 1 0 0

AAAAAGAACATCAAAGTTAAGGG 127 14.7 + 20 52 1 0 0

ACAAACCCGTCAAATCCCTTAGG 160 18.1 + 45 60.9 1 0 0

CCCGTCAAATCCCTTAGGAACGG 165 18.6 + 50 59.1 1 0 0

CCGTTCCTAAGGGATTTGACGGG 165 17.4 - 50 63.5 1 0 0

ACCGTTCCTAAGGGATTTGACGG 166 17.5 - 45 64 1 0 0

TTGTCTAGGACCGTTCCTAAGGG 175 18.5 - 45 60 1 0 0

CTTGTCTAGGACCGTTCCTAAGG 176 18.6 - 50 59.1 1 0 0

CTTAGGAACGGTCCTAGACAAGG 177 19.8 + 50 58 1 0 0

TTTTTAGGGTGTCCTTGTCTAGG 189 19.9 - 40 53.4 1 0 0

GAATGTTAATAACATTTTTAGGG 203 21.3 - 15 50 1 0 0

CGAATGTTAATAACATTTTTAGG 204 21.4 - 20 51.4 1 0 0

CATATATCTCGTCACACACAAGG 246 25.7 - 40 65.5 1 0 0

GCTCGGCGAATTAAATACTGTGG 272 28.4 - 45 75.3 1 0 0

TCAGCAACACTTATAAAGCTCGG 289 30.2 - 35 69.4 1 0 0

GAGCTTTATAAGTGTTGCTGAGG 291 31.5 + 40 57.8 1 0 0

AAGTGTTGCTGAGGTTATAAAGG 300 32.4 + 35 53.7 1 0 0

ACAAGGTCTTGATTTACATGAGG 328 34.2 - 35 50.7 1 0 0

AACTATATAAAATATGAACAAGG 345 35.9 - 15 65.4 1 0 1

TATTTTATATAGTTTGTCCAAGG 354 37.9 + 20 66.9 1 0 1

ATATAGTTTGTCCAAGGACATGG 360 38.6 + 35 55.6 1 0 0

TATAGTTTGTCCAAGGACATGGG 361 38.7 + 35 56.5 1 0 0

TCCAAGGACATGGGCATGCCCGG 370 39.6 + 60 63.3 1 0 0

GCCGGGCATGCCCATGTCCTTGG 371 38.6 - 70 55.6 1 0 0

ACATGGGCATGCCCGGCTTTAGG 377 40.3 + 60 67.5 1 0 0

CATGGGCATGCCCGGCTTTAGGG

378 40.4 + 60 68.7 1 0 0

GGCATGCCCGGCTTTAGGGTTGG 382 40.8 + 65 60.9 1 0 0

GCATGCCCGGCTTTAGGGTTGGG 383 40.9 + 60 58.8 1 0 0

ATGATCCCAACCCTAAAGCCGGG 388 40.3 - 50 67.5 1 0 1

AATGATCCCAACCCTAAAGCCGG 389 40.4 - 45 68.7 1 0 0

GACGAGCAGTTGAGACGACACGG 426 44.2 - 55 58.6 1 0 0

GCTCGTCGAATGTCGAGTTTTGG 442 47 + 50 58.3 1 0 2

TCAAACTCAGTTTATGATCGCGG 477 50.6 + 35 82.5 1 0 0

TGATTTTGTTAGACGATTCTTGG 516 54.6 + 30 60.9 1 0 0

GTAGAGACAGACTCTTTCGAAGG 545 57.5 + 45 63.5 1 0 0

TTAATTTAAGATAAAAATGATGG 585 61.6 + 10 60.8 1 0 8

AGTTATTAATTAATAAATCCTGG 649 68.2 + 15 65.3 1 0 1

GTTATTAATTAATAAATCCTGGG 650 68.3 + 15 68 1 0 0

AATCCTGGGTACGTCACTGCAGG 664 69.7 + 55 59.9 1 0 1

GTGCCTGCAGTGACGTACCCAGG 667 68.9 - 65 60.2 1 0 0

CCAGCATTTCACAAGCGAGCTGG

689 72.3 + 55 75.7 1 0 0

CCAGCTCGCTTGTGAAATGCTGG 689 71.2 - 55 79.7 1 0 0

ACAAGCGAGCTGGCTAAGATAGG 699 73.3 + 50 82.5 1 0 0

GAGCTGGCTAAGATAGGAATAGG 705 73.9 + 45 67.8 1 0 0

ATAGGAATAGGATGCCTCCAAGG 717 75.2 + 45 57.5 1 0 0

AGGATGCCTCCAAGGAAACGCGG 725 76 + 55 90.7 1 0 0

ACAATGCCGCGTTTCCTTGGAGG 731 75.5 - 55 64.6 1 0 0

CAAACAATGCCGCGTTTCCTTGG 734 75.8 - 50 82 1 0 0

GAAACGCGGCATTGTTTGTTTGG 739 77.4 + 45 73.1 1 0 0

CGCGGCATTGTTTGTTTGGATGG

743 77.8 + 50 70.5 1 0 0

TGTTTGTTTGGATGGATTTGAGG 751 78.7 + 35 59.2 1 0 0

GCATCTATTAGACGAAGCAACGG 773 80.9 + 40 70.3 1 0 0

ATTAGACGAAGCAACGGTTGAGG 779 81.5 + 45 63.5 1 0 0

TTAGACGAAGCAACGGTTGAGGG 780 81.6 + 45 63.7 1 0 0

TTGAGGGAGAGTTAAAGTTATGG 796 83.3 + 35 79.6 1 0 0

TTATGGAGAGTGATCATCAATGG 813 85 + 35 62.4 0 0 0

AGTGAAAATCAATGTGTCACCGG 836 87.4 + 35 76 1 0 0

GTGAAAATCAATGTGTCACCGGG 837 87.5 + 40 65.7 1 0 0

GAGCACAGGAAGGACGAACCCGG 855 88.2 - 60 63.6 1 0 0

TCCTTCCTGTGCTCTGAGCCAGG 864 90.3 + 60 65.6 1 0 0

CCTTCCTGTGCTCTGAGCCAGGG

865 90.4 + 60 67.9 1 0 0

CCCTGGCTCAGAGCACAGGAAGG 865 89.2 - 65 59.1 1 0 0

TCCTGTGCTCTGAGCCAGGGTGG 868 90.7 + 65 69.1 1 0 0

ACCACCCTGGCTCAGAGCACAGG 869 89.6 - 65 63.1 1 0 0

GCTCTGAGCCAGGGTGGTTTAGG 874 91.3 + 60 71.4 1 0 0

CTCTGAGCCAGGGTGGTTTAGGG

875 91.4 + 55 73 1 0 0

AAGCAAACCCTAAACCACCCTGG 882 91 - 50 69.8 1 0 3

TAGGGTTTGCTTTGCCAACATGG 893 93.2 + 45 57.4 1 0 0

TAAGGTCGCATTGTCCATGTTGG 907 93.5 - 45 54.1 1 0 0

TCGATTGAGTGCAACGTCTAAGG 925 95.4 - 45 69.2 1 0 0

ACGTTGCACTCAATCGAATTAGG 931 97.1 + 40 N/A 1 0 0

ATTAGGTCTTTTGTAACCCGTGG 948 98.9 + 40 N/A 1 0 0

GGTCTTTTGTAACCCGTGGAAGG 952 99.3 + 50 N/A 1 0 0

GTCTTTTGTAACCCGTGGAAGGG 953 99.4 + 45 N/A 1 0 0

sgRNA (5' to 3') PositionCleavage Position Direction GC Contents (w/o PAM)Out-of-frame Score

Mismatch


