
Table S1 The depth of whole genome sequencing data.  

Lines Clean reads Depth  

AP2 (s1) 276,317,592 33.16 

AP2 (s3) 349,228,878 41.91 

AP2 (s4) 241,999,512 29.04 

AP2 (s15) 325,942,108 39.11 

MYB44 (s62) 270,028,347 32.4 

MYB44 (s75) 332,968,819 39.96 

MYB44 (s76) 236,182,978 28.34 

MYB44 (s77) 299,672,131 35.96 

ARC (s84) 307,048,805 36.85 

ARC (s85) 343,856,655 41.26 

ARC (s91) 323,548,452 38.83 

ARC (s94) 214,255,989 25.71 

WT (s79) 266,298,091 31.96 

WT (s195) 349,729,772 41.97 

WT (s199) 305,949,666 36.71 

Negative (s65) 267,054,241 32.05 

Negative (s66) 265,930,235 31.91 

Negative (s67) 256,955,621 30.83 

AP2 (s20) 292,204,731 35.06 

AP2 (s23) 297,618,345 35.71 

Table S2 Summary of target genes in CRISPR/Cas9 editing.  

Targets sgRNA Chr start end Chr start end 

AP2 sgRNA1 D13 58193326 58193348 D12 12897468 12897490 

AP2 sgRNA2 D13 58192611 58192633 A12 17278125 17278147 

MYB44 sgRNA1 A06 1366589 1366611 - - - 

MYB44 sgRNA2 A06 1366400 1366422 - - - 

ARC sgRNA1 A06 15589953 15589975 D06 11882100 11882122 

ARC sgRNA2 A06 15589221 15589243 D06 11881368 11881390 

The AP2 sgRNA1 and sgRNA2 have two homologous target loci (At- and Dt-subgenome loci), respectively. ARC 

sgRNA1 and sgRNA2 have two homologous target loci (At- and Dt-subgenome loci), MYB44 sgRNA1 and sgRNA2 

have single loci (At loci). 

 

 

 



Table S3 The different on-target site mutation frequency of AP2, MYB44, ARC 

in each target site by Sanger sequencing. 

AP2(42) types 
Sanger 

clone 

AP2 sgRNA1 (WT  Sequence)     

CCTTTTAGGCAGGATGCAACCAT 
  

Cas9 mutants (s1, s3, s4, s15) 
  

CCTTTTAGGCAGGATGCAACCAT no 9 

CCTTTTAAGGCAGGATGCAACCAT i1 10 

CCTTTTA--CAGGATGCAACCAT d2 2 

CCTTTT--GCAGGATGCAACCAT d2 10 

CCTTTT----AGGATGCAACCAT d4 1 

CCTTTTC---AGGATGCAACCAT i1+d3 2 

CCTTTT----AGGACGCAACCAT s1+d5 1 

CCTTTTAGGCAGGATGCAACCAT other 1 

CCTTCTATAGTGTCACCTAAATAGCT other 2 

TT-------------------GG d18 4 

AP2 sgRNA2 (WT  Sequence) 
  

TTATACCATCGGACTTTGCTAGG 
  

Cas9 mutants (s1, s3, s4,s15) 
  

TTATACCATCGGACTTTGCTAGG no 7 

TTATACCATCGGACTTTGCTAGA s1 2 

TTATACCATCGGACTAATCTAGG s3 5 

TTATACCATCGGACTTTTGCTAGG i1 5 

TTATACCATCGGACT-TGCTAGG d1 11 

TTATACCATCGGAC--TGCTAGG d2 3 

TTATACCATCGGAC---GCTAGG d3 1 

TTATACCATCGGACTTTGCT--- d3 1 

TTATACCATCGGAC----CTAGG d4 1 

TTATACCATCGG-----GCTAGG d5 2 

CTTT-------------GCTAGG d13 1 

CTTTCTCATAGCTCACGCTGTAGG other 2 

CTTTGCTAGG other 1 

TTATACCATCGGACACTAGG other 1 

TTATACCATCGGACCTAGG other 1 

TTATACCATCGGACGCTAGG other 1 

TTATACCATCGGGCTAGG other 2 

MYB44 (53)     

MYB44 sgRNA1 (WT  Sequence) 
 

TTGGCTGCTCACTGTGTTTATGG 
  



TTGGCTGCTCACTGT-TTTATGG 
  

TTGGCTGCTCACTGTGTTTATGG no 9 

TTAGCTGCTCACTGTGTTTATGG s1 1 

TTGGCCGCTCACGGTGTTTATGG s1 1 

TTGGCTGCTCACGGTGCTTATGG s1 14 

TTGGCTGCTCACCGTGTTTATGG s1 1 

TTGGCTGCTCACTGTGCTTATGG s1 1 

TTGGCTGCTCACGGTGCTTATGG s2 1 

TTGGCTGCTCACTGT-TTTATGG d1 1 

TTGGCTGCTCACTGTG-TTATGG d1 1 

TTGGCTGCTCACTGT--TTATGG d2 9 

TTGGCTGCTCACTGT---TATGG d3 7 

TTGGCTGCTCACT-----TATGG d5 4 

TTGGCTGCTCCGGTGTTTATGG other 1 

TTGGCTGCTCCTGTTTTATGG other 1 

TTGGTTGCTCATTGTCTTATGG other 1 

MYB44 sgRNA2 (WT  Sequence) 
 

CCACCGGGGAGTGGTGGGGGGTT 
  

CCACCGGGGAGTGGTGGGGGGTT no 0 

CCGCCGGGGAGTGGTGGGGGGTT s1 3 

CCACCGAGGGAGTGGTGGGGGGTT i1 9 

CCACCGGGA--GTGGTGGGGGGTT d2 6 

CCACCGA----GTGGTGGGGGGTT d4 6 

CCACCGG-----TGGTGGGGGGTT d5 4 

CCACCGGG-------TGGGGGGTT d7 5 

CCACCGG--------TGGGGGGTT d8 6 

CCGCC-GGGAGTGGTGGGGGGTT s1+d1 6 

CCGCCGGGGGAGTGGTGGGGGGTT s1+i1 3 

CCGCC--GG-----TGGGGGGTT s1+d7 1 

CCATTCCAAGTGGCGGATCGTT other 1 

CCGCCCCGAGCGCCGGATCGTT other 1 

GGTGGGGGGTT other 2 

GTGGGGGGTT other 1 

TGGGGGGTT other 1 

ARC (47)     

ARC sgRNA1 (WT  Sequence) 
  

CCGTGGGAACACTGATGGTAGAC 
  

CCGTGGGAACACTGATGGTAGAC no 0 

CCGT-GGAACACTGATGGTAGAC d1 2 

---TGGGAACACTGATGGTAGAC d3 1 

CCGCGGGAA---T--TCG-A-TT s2+d7 18 

CGTTGGGAGCTCTCCCATATGGTCGAC s4+i5 24 



CGTTGGGAGCTCTCCCATATGGTCGAC s5+i4 1 

TAGGGCGAATTGGG other 1 

ARC sgRNA2 (WT  Sequence) 
  

TCATAATCCTCGATGATTTGTGG 
  

TCATAATCCTCGATGATTTGTGG no 7 

TCATAGTCCTCGATGATTTGTGG s1 1 

TCATAATCCTCGATGATTTTGTGG i1 4 

TCATAATCCTCGATGATT-GTGG d1 16 

TCATAATCCTCGATG-TTTGTGG d1 1 

TCATAATCCTCGAT--TTTGTGG d2 6 

TCATAATCCTCGA---TTTGTGG d3 7 

TCACAATCCTCGATGATTTTGTGG s1+i1 1 

TCATAATCCTCGACGATTTTGTGG s1+i1 2 

TCATAATCCTCGATC--TTGTGG s1+d2 1 

Blue and red font represent sgRNA sequences and PAM sequences, respectively. The 'd' 

represent the deletion genotype. 'i' represent the insertion genotype. 's' represent the 

substitute genotype. 'other' represent the complex mutation genotype, these mutations 

may not be caused by Cas9 nucleases. Black fonts with horizontal lines, blue fonts, and 

red fonts represent the insertion base, mutation base, and PAMs, respectively. The '-' 

symbol represent the deletion base. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S4 The summary of variants calling by the Samtools and Genome 

Analysis Toolkit (GATK) software. 

SNPs         indels 

 

Table S5 Genomic distribution of private variations in Cas9-edited plants. 

Cas9-edited 

plants  

#No. 

total 

SNPs 

#No. 

total 

indels 

#No.SNPs 

/indels 

#No. 

intronic  

#nonsyno

nymous 

SNPs 

#No. 

synonymous 

SNPs 

#No. 

frameshift 

indels 

#No. 

nonframe 

shift indels 

AP2 (s1) 4,188 500 240/9 308/51 133 104 4 3 

AP2 (s3) 4,893 527 183/8 427/53 103 76 5 3 

AP2 (s4) 5,976 549 273/9 546/55 158 112 6 3 

AP2 (s15) 4,345 495 128/6 288/50 64 63 3 3 

MYB44 (s62) 6,404 532 233/14 456/46 111 103 8 6 

MYB44 (s75) 2,807 312 110/5 174/19 63 45 4 1 

MYB44 (s76) 4,595 484 201/2 385/66 108 89 1 1 

MYB44 (s77) 5,604 660 229/7 361/59 118 98 3 2 

ARC (s84) 5,839 593 349/12 520/46 188 150 4 6 

ARC (s85) 5,397 745 202/2 392/67 108 83 1 0 

ARC (s91) 4,405 378 229/7 431/62 123 105 5 2 

ARC (s94) 4,660 578 212/4 322/57 110 85 4 0 

All these variations (Total SNPs/indels) were indentified after alignment the genome sequences of CRISPR 

Cas9-edited plants with WT, negative plants and TM-1 reference genome. These variations in three WT plants has 

same genotype as three negative plants, but differs from each Cas9-edited plants, which variants called 'total 

variantion' (depth > 20). Total variations (including tissue culture variations, Cas9-edited variations and 

pre-existing/inherent variations) were annotated by ANNOVAR software and further analyzed off-target site mutations. 

Total and private SNPs/indels correspond to Table S4. 

 



Table S6 Summary of the off-target sites across 6 sgRNA of three target 

genes.  

 

The sgRNA sequences alignment were aligned TM-1 reference genome with mismatch 

(K=0,1,2,3,4,5), the NGG, NAG, NGA were identified from 6 sgRNA sequence. 



Table S7 Identification of most off-target site mutations in CRISPR-Cas9 

edited plants. 



Table S8 Summary of new off-targets and PAMs in WT plants. 

 

The production genetic variations in wild-type (WT) can creat and break new off-target 

sites and PAMs. These potential off-target site involved NGG, NAG, and NGA of PAM 

types. The 'Ref', 'WT', 'DP', 'off-target position' represent the reference genome site, WT 

genome genetic variation, sequencing depth, and off-target position relative reference 

genome position. 

 

 



Table S9 Primers used for on-targets and off-targets. 

Loci Target Primers 

- Cas9 

F: 5' AACCTACAACTGTGGTAAATCA 3' 

R: 5' GTGATCCAAATTGAGACTTAGG 3' 

Gh_D13G2207 

AP2   

sgRNA1/2 

F: 5' GCAGTACAGATGGAACCAGGAG 3' 

R: 5' CCCGGATAGATTTGCACTTT 3' 

Gh_A06G0606 

MYB44 

sgRNA1/2 

F: 5' CATCGGAGTCATCAAGGATCAAAG 3' 

R:  5' TAGCAATCACACCCTTCATCGC 3' 

Gh_A06G0136 

ARC   

sgRNA1/2 

F: 5' ATGCCCGAGTCTTTCTTTATGG 3' 

R: 5' ACAGCCCTTCCCATTTTCAAC 3' 

D01: 55912563-55913203 OFTM1 

F: 5' ATAAGCTGACGTGGCACGCT 3' 

R: 5' GGGCTGTATGGCTAAGGATTTG 3' 

D06:1191487-1192127 OFTM2 

F: 5' TAAGGACCTATCAAGCAAATTCACC 3' 

R: 5' TTTACAAAAGCGGAGGATGAGAC 3' 

A01:4321712-4322352 OFTM3 

F: 5' TTCAAGGCGTTTTCTACATTTGTC 3' 

R: 5' TTTCATTTCTTTTTGTGGTTCCC 3' 

A01:4381686-4382326 OFTM4 

F: 5' AGTAGGACACAAACCAAAGCATCT 3' 

R: 5' ATGAGGATATTTTCATCACTTCATAAA 3' 

 


