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Figure S1. Sequence alignment of BnaRFL11 with Arabidopsis homologs genes. Gene sequence alignment from B. napus (BnaA09¢45590D) and A. thaliana (AT1G12300, AT1G12620). The
base differences are highlighted in grey boxes. Star show the similarities between each copy and portion without star show polymorphism.
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Figure S2. Protein sequence alignment from B. napus (BnaA09g45590D) and A. thaliana (AT1G12300, AT1G12620). The base differences are highlighted in grey boxes. Star
show the similarities between each copy and portion without star show polymorphism.
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ACCATTACAT ATGGTTCTCT GATACATGGG CTGTGCATGG AGAATCGCTT AGATGAGGCC AACCAGATGT TGGATCTGAT GGTTAGCAAG GGATGCGATC

910 920 930 940 950 960 970 980 990 1000

L O T T e O O T T T e e e T L T T I
CTGATATTTG GACGTATAAT ATCCTTATAA ACGGGTATTG TAAGGCTAAA CTGGTTGATG AAGGTATGAG ACTTTTCCGC AAAATGTCTC TGAGAGGAGT



1010 1020 1030 1040 1050 1060 1070 1080 1090 1100
S e e e e e e e e e I

BnaA09g45590D GGTTGCAGAT ACAGTCACTT ATAGCAGTCT CATTCAAGGG TTTTGTCAAT CAGGAAAACT TAAAGTCGCC AAAGAACTCT TCCAAGAGAT GGTCTCTCAA
1110 1120 1130 1140 1150 1160 1170 1180 1190 1200
o O T T e e O O T T T e T L T e
BnaA09g45590D GGTGTTCATC CTAATATTGT AACCTACAAA ATTTTGATGG ATGGAGTCGA TGAAGCTTGG GATCTATTTT GTAGCCTCCC TCTCAAAGAA GTGAAGCCTG
1210 1220 1230 1240 1250 1260 1270 1280 1290 1300
O T T e T T L T O T I
BnaA09g45590D ATGTCAAAAC ATACACCATA ATGATTGGAG GACTATGTAA GAAAGGCTCG ATGTCTAAAG CGGGCCTGTT ATTTAAGAAA ATGGGAGAGG ATGGGATTGC
1310 1320 1330 1340 1350 1360 1370 1380 1390 1400
o O T T e e O O T T T e e e T T I
BnaA09g45590D ACCAGATGAT TGTACATGGA ACACACTAAT CCGAGCTCAT CTCCGAGGTG GTGACTTAGC AACATCAGCT AAACTTATAG AAGAAATGAA GAGTTGTGGG
1410 1420 1430 1440 1450 1460 1470 1480 1490
T T T T e T T T e L T T T
BnaA09g45590D TTCTCTGCAG ATGCTTCCAC GATAAAGATT GTTATGGATA TGTTATCGGA TGGTAGAATG AAGAAAAGCT TTCTGGATTT GCTTTCTTAG

Figure S3. Sequence alignment of single functional RFLI1 gene copy in Westar. The target sequences are shown in underline with the PAM
highlighted in red.



(a) Positive screening of bnarfl11
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(c) PAGE mutation screening of bnarfl11
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Figure. S4 Positive, Transgenic and mutation screening in bnarfl11. (a) Cas9 specific primers used for positive screening of bnarfli1. (b)
Universal primers used for transgenic screening of bnarfll 1. (¢) Polyacrylamide gel electrophoresis for mutation detection, numerous plants
showed various bands that differ from the band on non-denaturing PAGE gels in wild-type plants (WT), displaying target sites with some mutation.
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Figure S5 The BnaRFL11 gene contains a single copy with two target sites S1 and S2. (a) in a single copy, forward and reverse primers
covered single target sites, and both primers were designed within 20-80 nucleotides from the target sites. The length of the specific primer pair
(SP F/R) was 150-250 bp. (b) Site-specific primers were designed for each target based on SNP differences.
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e e I
TGATAAATTCGTGGTGTGGATCTAGTTGTGGGTGAAAGGGAAGAAATCATCAAGTCATGAAGATGGGAGTGGAGTTGTTCTTCTTCTTCTGGTTTATTTA 100

TGATAAATTCGTGGTGTGGATGTTTTTGTGG TGAAAGGGAAGAAATCA - AAGTCATGAAGACGGGAGTGGAGTTGTTCTTCTTCTTCTGGTTTATTTA 97
hkkkhkkhhhhhhhhhhhhhhkhk K  hhkkhkhkdk hhhhhhhhhhhhhhhhdh hhhkhhhhhhhhkhk khhhhhhhhhhhhhhhhhhhhhhkhkhkkkhkkkkkkk*x Q3

110 120 130 140 150 160 170 180 190 200
e J P I B T T T I
GATTTGAAAAAAACAGACAATGTTGTGTCGGAGATTGGTACGTGAGCCTCGTATCCCTCTGAGTCTTGGAGGTACTCTTACAGTTACATGTCTTGT A 198
GATTTGAAAAAAACAAACAATGTTGTGTCGGAGATTGGTGCTTGTGTCTCGTATCCCCCTGAGTCCTGTTGGTACTCTTGCAACTCCATCTCTCATCTTA 197
dokkdkkkdkkkdkkkhkkk dkkkdkkkdkkkdkkkhkkkhkkkhkdkkddk k kk Kk kkkkkkkkkk kkkkkhkk kk  kkkkkkkkk kk Kk kkk kk*  *x  *kkx 175

210 220 230 240 250 260 270 280 290 300
e e L T B e e T T I I I
GAGAGATTGCGAAGTGGGATCGTCGATATTAAGAAAGATGAAGCTGTTGCTCTGTTTCAAACTATGATTGTGTCTCGTCCTCTTCCTACG CAA 295

CAAAGAGAGACTGAGAAGTGGTCTGGTCGATATCAAGAAGAAGGATGCTGTAGCTCTGTTTCAGTCCATGATTAGGTCTCGTCCTCTTCCTACGAAGCAA 297
hhkkkdkkkdkhkk *k kkkkkhkk  k kkkkkkhkk kkkkk ok kk kkkkk kkkkkkkkkhkk ok kkkkkk  kkkkkkkkkkkkkkkkhkkk k%% D56

310 320 330 340 350 360 370 380 390 400
Ce T e e I e P R c. ..
ATGGAAATGAATGGGATTGCGCATGACCTCTACACGCTGAGTATTGTCATCAACTGCTTCTGCCGTCGCCGGAAACTCGTCACTTTCTCAACTTTGATTA 395
ATGGAACTGCAAGGGATTGCACATAGCATTTACACGCTGAGTATTATGATCAATTGCTTCTGCCGCCTCCAGAAACTCGTCACATTCTCAACTTTGATCA 397
hkkkkk kk ok kkkkkkhkk kkk ok ok kkkkhkkhkkhkhkhkhk k kkkkk kkkkkhkkhkkhkk Kk kk kkkkkkkkhkkk kkkkkkkkkkkkkk * 340

410 420 430 440 450 460 470 480 490 500
e e L T B e T I I I I
ACGGTTTATGTCTGGGTCGAGTCTCTGAAGCTGTGGAGTTAGTTGATCGTATGGTGGAAATGAAGGTTATTCCARAATCTCATCATACTTAACACTCTTGT 495

ACGGTTTATGTCTGGGTAGAGTTTCCAAAGCTGTGGAGTTAGTTGATCATATGGTAGATATGAAGGTTATTCCAAATCTCATCATACTTAACACTATTGT 497
Khkkkkkkhkkhhhkhhhhkh Khhkhkk *hk  Khhhhhh Ak Ak Ak Ak krkkhk khkkkhkk *k khkhkhhkhhhhhhhhhkhkhkkkkkkkkkkkkkkkkkx *kkkk 432

510 520 530 540 550 560 570 580 590 600
e e e e T T
CAATGGACTTTGTCTC GATAGAGTGTCC! GCAGTGGCTTTGATAGATCGAATGGTGGCTAATGGATGTCAACCCGATTACCTATGGTCCGATTTT 595
CAATGGGCTTTGTCTCCAAGATAGACTCTCTGAAGCAATGTCTTTGATACATCGAATGTTGGCTAATGGGTGCCAACCCGATTACATATGGTCCGGTTTT 597
hkkkkk kkkkkkkdkkdkkdkkhkkhkkhk ok kk khkkhkk kk khkkkkhkk kkkkkkkhk kkhkkhkkhkkhkk kk kkkkhkkhkkkkkk kkkkkkkkk kkkk 500

610 620 630 640 650 660 670 680 690 700
e e e .. N
GAACAGAATGTGCAAATGGAAGATCGAAAGGTCAAGCCTCAAGTATGCGTTGATTGATAGTTTTGTGAAAGAAGGAAAGCTTACTGAGGCT. GAGTTG 695

GAACAGAATGTGTAAATGGAACTTAGAAAGATCAAGCCTCAAGTATGCTTTGATTGATAGTTTTGTGAAAGAAGGACAGCTTACCGAGGCTAAAAAATTG 697
hkkkkkkkhhhhk hhkkhkkhkkhk Kk hhkkhkk Ahkhkrkhkhkhkhkhk khkhkkhhhhhhhhhhhhhhhhhhhkh *kkkkrkkk *kkkkkkkkk * *kk*x §1(

710 720 730 740 750 760 770 780 790 800
e e e T e I I B
TACAATGAGATGATCGTAAGAGGCTTAGATCCTAATACCATTACATATGGTTCTCTGATACATGGGCTGTGCATGGAGAATCGCTTAGATGAGGCCAACC 795
TACAATGAGATGATCACAAGAGGCACAGATCCAAATATCATTACATATAACTCTTTGATATATGGGATGTGCATGGACAACTGCCTAGATGAGGCCAACC 797
Kkkkkkkkkdkkdkokdkkdk  kkkdkkkk  kkkkkk khkkk kkkkkkkkokk kkk kkhkkk kkhkkk khkkkkkkkkk *kk  kk kkkkkkkkkkkkkkk 504

810 820 830 840 850 860 870 880 890 900
S T T T B o e T T I T
AGATGTTGGATCTGATGGTTAGCAAGGGATGCGATCCTGATATTTGGACGTATAATATCCTTATAAACGGGTATTGTAAGGCTAAACTGGTTGATGAAGG 895
AGATGCTGGATATGATGGTTAGCAAGGGATTCTATCCTGATATTGTGACGTTTAATATCCTTATCAACGGATACTGTAAGGCTAAACAGGTCGATGAAGG 897
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TATGAGACTTTTCCGCAARAATGTCTCTGAGAGGAGTGGTTGCAGATACAGTCACTTATAGCAGTCTCATTCAAGGGTTTTGTCAATCAGGAAAACTTARA 995

TACGAGACTTTTCCGCAATATGTGTTTAAGAGGAGTGGTTGCTGATACAGTCACTTATAACACTCTCATCCAAGGGTTTTGTCAATCGGGAAAACTTAAT 997
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1010 1020 1030 1040 1050 1060 1070 1080 1090 1100
e [P R e L e 1 e e I
GTCGCCAAAGAACTCTTCCAAGAGATGGTCTCTCAAGGTGTTCATCCTAATATTGTAACCTACAAAATTTTGATGGATGGTCGATGAAGCTTGGGATCTA 1095
GTTGCCAAAGAACTCTTCCAGGAGATGGTCTTTGTTGGTGTGCCACCCAGTGTTGTGACTTATAGTATTTTGCTGGATGGTCGATGATGCTTGGGATCTA 1097
hk kkkkhkkkhkkkhkkkhkkk khkkkkkkkrk * kkkkk Kk kk k Kk kkkk Kkk kk Kk kkkkkk Kkhkkkkkkkkkkkkk kkkkkkkkkkkk 052

1110 1120 1130 1140 1150 1160 1170 1180 1190 1200
S e T e LT T T e T T T I
TTTTGTAGCCTCCCTCTCAAAGAAGTGAAGCCTGATGTCAAAACATACACCATAATGATTGGAGGACTATGTAAGAAAGGCTCGATGTCTAAAGCGGGCC 1195

TTCTGTAGCCTCCCTCTCAAAGGAGTGAAGCCTGAAGTCAGAACATATAATATAATGATTGGAGGATTATGTAAGAAAGGCTCGCTGCCTGAAGCGGTCT 1197
hk kkkkkkkkkhkkhkkhkkhkhhk hhkkhhkhhkhhhkh *kkk khkkkkk *  kkkkhkhkhhkhhhhh kkkkkkhkkkkkkkkkkk *k *kk *kkkkkx * 71039

1210 1220 1230 1240 1250 1260 1270 1280 1290 1300
e e T T T .
TGTTATTTAAGAAAATGGGAGAGGATGGGATTGCACCAGATGATTGTACATGGAACACACTAATCCGAGCTCATCTCCGAGGTGGTGACTTAGCAACATC 1295
TGTTGTTTAGAAAGATGGGAGAGGCTGGGGTTGCGCCAAGCAGTGGTACATACAACACACTAATACGAGCTCATCTCAGAGGTGGTGACTTAACAAAATC 1297
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1310 1320 1330 1340 1350 1360 1370 1380 1390 1400
S T e T B o T T I T
AGCTAAACTTATAGAAGAAATGAAGAGTTGTGGGTTCTCTGCAGATGCTTCACATAAAGATTGTTATGGATATGTTATGGATGGTAGAATGAAGAAAAGC 1395

AGCTGAACTTATCGAAGAAATGAAGAGGTGTGGGTTCTCTGCAGATGCTTCACATAAAGATTGTTATGGATATGTTATGGATGGTAGAATGAAGAAAAGC 1397
hkkk kkkkkkk kkkhkkhkhkhhhhkhhh Khkhkrkkrhk ko khkhkhkkkkkkkkkhkhkkkkkkkkkhkhkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkxk 1277

1410 1420
P L I |
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TTTCTGGATTGCTTTCTTAG 1417
kkkkkkkkkkkkkkkkkkkx 1237

Figure S6. Sequence alignment of BnaRFL11 with BnaRFL6.



