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Table S1. Synthetic fragments used as sgRNAs for targeting single and multiple SR loci. 

Target Loci 5'-Sequence-3' 

SR32 AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAAAGATCC
CTCCGAGGCCACCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTC
GGTGCTTTTTTTTTT 

SR33a AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAAAAATTC
CTCCAAGGCCTCCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTC
GGTGCTTTTTTTTTT 

SR33 AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAGGAACCT
CCCGGGCGACATCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTC
GGTGCTTTTTTTTTT 

SR40 AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCACATAAGG
ATATAGATCTTGCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCG
GTGCTTTTTTTTTT 

SR32/SR33a/SR33/SR40 AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAAAGATCC
CTCCGAGGCCACCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTC
GGTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAAA
AATTCCTCCAAGGCCTCCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCG
AGTCGGTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTG
CAGGAACCTCCCGGGCGACATCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGG
CACCGAGTCGGTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGC
TGGTGCACATAAGGATATAGATCTTGCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAA
GTGGCACCGAGTCGGTGCTTTTTTTTTT 

RSZ21a AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCACGTGACG
GCGCGGGAGCTCGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTC
GGTGCTTTTTTTTTT 

RSZ21 AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAGGATCCC
CGAGTGACTTCCGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTC
GGTGCTTTTTTTTTT 

RSZ23 AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAGAACCTG
GATCCGCGCGTGAGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTC
GGTGCTTTTTTTTTT 

RSZ21a/RSZ21/RSZ23 AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCACGTGACG
GCGCGGGAGCTCGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTC
GGTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAGG
ATCCCCGAGTGACTTCCGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCG
AGTCGGTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTG
CAGAACCTGGATCCGCGCGTGAGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGG
CACCGAGTCGGTGCTTTTTTTTTT 

SC25 AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCACCTCGGC
CGCTACGGCCCACGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTC
GGTGCTTTTTTTTTT 

SC32 AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAATGTCGC
GCTTCGGCCGCTCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCG
GTGCTTTTTTTTTT 

SC34 AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCACTTCGGG
AGGTCGGGGCCGCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTC
GGTGCTTTTTTTTTT 

SC25/SC32/SC34 AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCACCTCGGC
CGCTACGGCCCACGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTC
GGTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAAT
GTCGCGCTTCGGCCGCTCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCG
AGTCGGTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTG
CACTTCGGGAGGTCGGGGCCGCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGG
CACCGAGTCGGTGCTTTTTTTTTT 

SCL25 AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAGAGGACC
TTCGTCGGCCATTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCG
GTGCTTTTTTTTTT 

SCL26 AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAAGTCCTC
GTGGGCGCTATGGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTC
GGTGCTTTTTTTTTT 

SCL28 AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCACCGGGTA
CCGGAGCCGGAGCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTC
GGTGCTTTTTTTTTT 

SCL25/SCL26/SCL28 AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAGAGGACC
TTCGTCGGCCATTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCG
GTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAAGT
CCTCGTGGGCGCTATGGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCG
AGTCGGTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTG
CACCGGGTACCGGAGCCGGAGCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGG
CACCGAGTCGGTGCTTTTTTTTTT 
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Target Locus 5'-Sequence-3' 

SCL30a/SCL30 
AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAAGTCCCC
CTAGGAGGGGATAGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTC
GGTGCTTTTTTTTTT 

SCL57 
AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAGGAGCCG
CAGCCCCAGCAAGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTC
GGTGCTTTTTTTTTT 

SCL30a/SCL30/SCL57 
AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAAGTCCCC
CTAGGAGGGGATAGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTC
GGTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAGG
AGCCGCAGCCCCAGCAAGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACC
GAGTCGGTGCTTTTTTTTTT 

RS2Z36/RS2Z38 
AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCATGTTTTAA
CTGTGGGATTGAGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCG
GTGCTTTTTTTTTT 

RS2Z37 
AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCATTCCTCGC
GCACCCGGACCCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCG
GTGCTTTTTTTTTT 

RS2Z39 
AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCACCCGGGA
TGCAAATGATGCGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTC
GGTGCTTTTTTTTTT 

RS2Z36/RS2Z37/RS2Z38/RS2
Z39 

AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCATGTTTTAA
CTGTGGGATTGAGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCG
GTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCATTCC
TCGCGCACCCGGACCCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGA
GTCGGTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGC
ACCCGGGATGCAAATGATGCGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGC
ACCGAGTCGGTGCTTTTTTTTTT 

RS29 
AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAGCTATCCT
TTTGGCCCTGGGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGG
TGCTTTTTTTTTT 

RS33 
AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAGAGCGCC
TCTTCAGCAAATAGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCG
GTGCTTTTTTTTTT 

RS29/RS33 
AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAGCTATCCT
TTTGGCCCTGGGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGG
TGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAGAGC
GCCTCTTCAGCAAATAGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGA
GTCGGTGCTTTTTTTTTT 

U3 promoter 

GACCATGATTACGCCAAGCTTAAGGAATCTTTAAACATACGAACAGATCACTTAAAGTTCTTCTGAAGCAACTTAAAG
TTATCAGGCATGCATGGATCTTGGAGGAATCAGATGTGCAGTCAGGGACCATAGCACAAGACAGGCGTCTTCTACTG
GTGCTACCAGCAAATGCTGGAAGCCGGGAACACTGGGTACGTTGGAAACCACGTGATGTGAAGAAGTAAGATAAACT
GTAGGAGAAAAGCATTTCGTAGTGGGCCATGAAGCCTTTCAGGACATGTATTGCAGTATGGGCCGGCCCATTACGCA
ATTGGACGACAACAAAGACTAGTATTAGTACCACCTCGGCTATCCACATAGATCAAAGCTGATTTAAAAGAGTTGTG
CAGATGATCCGTGGCA 

 

pre-tRNA: yellow backgroundgRNA spacer: gray backgroundScaffold RNA: green backgroundpolIII terminator: red background 
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Table S2: List of oligos used for genotyping 

Oligo Name 5'-Sequence-3' 
SR32_F GGGAAATAAGTAAGGCATGGC 

SR32_R GTAACCAGAACTGTGTGAAGTG 

SR33a_F CACTTGGAGAGATTCCACCAG 

SR33a_R CACCTCGCTACCTCCTATTC 

SR33_F GTGGTCCAGTTTGGGGTTCAG 

SR33_R GTAGCTGCTAGAAGCATACAG 

SR40_F GTACTAAAGGATGGACCACTTG 

SR40_R GAATAGTTAGGTACCATGCG 

RSZ21a_F CTCTCGCCTCCCCCCTCTTAC 

RSZ21a_R GCCTGGATGCCATAGCTGGG 

RSZ21_F CAGCTTCAGATTTCTGACACC 

RSZ21_R CTTATAGTACAAGGGGTACC 

RSZ23_F GTACTCTCCAGATCCCCCGC 

RSZ23_R CCCAATCCCACCAGTAGAAC 

SC25_F GCCGCGTCATCTCTTCTCTTC 

SC25_R GAACGCGAACCCTCTCGAATC 

SC32_F GTGGCCACCCTCACCCTAC 

SC32_R CAGCCGACCTAATCAGCTCCC 

SC34_F CTCCACTGCACACACTCGCTG 

SC34_R GAATCCCCTCGAGTCCCCAGTC 

SCL25_F CTTAAGCCGGTTATAGCGGCC 

SCL25_R CCCTTCTCTTCAACAGACTTG 

SCL26_F GCTTGTTTTATTCCCTACCAG 

SCL26_R CCTTACAGTTACGAACTTCTG 

SCL28_F ACCTCTCCTCGCCCAAGCC 

SCL28_R GTAAGCCCTAGATCAAATGGGC 

SCL30a_F GTACTTGAAGTTACCTATGGG 

SCL30a_R GGAACTCTAAGATCCTCCGC 

SCL30_F GTTGGCCCAACATATTTTCTG 

SCL30_R CTGCATAACATCAGAACAGC 

SCL57_F CTGCCTAGCAAGTAGAATACC 

SCL57_R CCAGACATGACAGAAGTTAGAC 

RS2Z36_F CCTTGATGGCAGGGATGTTG 

RS2Z36_R GACCGGCTGATATAAAGAATG 

RS2Z37_F CCCTAGCTTCTCTTGTAGATC 

RS2Z37_R CAGCATGCTGCTGGCCTAGAC 

RS2Z38_F GGGATGTTGATGGAAGCCGC 

RS2Z38_R CTGGACCTAGATCGGCTGATAG 

RS2Z39_F CACAGACTAGTGGATGTTCCC 

RS2Z39_R CCCTCTCTCCACAGCCATAG 

RS29_F GCAGGTGCAGTACTCTTCTG 

RS29_R GTGGCCTCTTCCTGTGTTTC 

RS33_F CCTAGCATTGGCTATGGTGG 

RS33_R CAAATGGAGTACCCACTCGC 
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Table S3: Summary for genotyping of SR mutants 

 

Target gene(s) No. of plants genotyped No. of plants mutated 

SR32 20 1 

SR33a 5 3 

SR33 5 4 

SR40 5 3 

SR32/SR33a/SR33/SR40 10 None of the plant is 
homozygous mutant for all loci 

RSZ21a 5 1 

RSZ21 5 4 

RSZ23 5 2 

RSZ21a/RSZ21/RSZ23 10 None of the plant is 
homozygous mutant for all loci 

SC25 5 4 

SC32 5 5 

SC34 5 3 

SC25/SC32/SC34 10 None of the plant is 
homozygous mutant for all loci 

SCL25 8 4 

SCL26 5 4 

SCL28 4 1 

SCL25/SCL26/SCL28 10 None of the plant is 
homozygous mutant for all loci 

SCL30a/SCL30 5 None of the plant is 
homozygous mutant for all loci 

SCL57 5 5 

SCL30a/SCL30/SCL57 5 None of the plant is 
homozygous mutant for all loci 

RS2Z36/RS2Z38 5 1 double mutant 

RS2Z37 5 5 

RS2Z39 5 5 

RS2Z36/RS2Z37/RS2Z38/RS2Z39 10 None of the plant is 
homozygous mutant for all loci 

RS29 5 2 

RS33 5 3 

RS29/RS33 10 1 double mutant 


