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Genetic CDNA sequences of 57 ClWRKYs 

>ClWRKY1 

ATGGCGGCCGGAAACGACGATTGGGATCTTTCCGCCGTCGTCCGGAGCTGCAATTCAGCAGTTTCCGCTACTGAT

TCAACTGCTGCCGCCGAATCCGCCTTGTCTTGTCTCGCTTCTTTAACGTTCGAGGACGATCCAAACGACGTCGCA

TTCTCCTTTTCCGACATACTTCAACCTAAACAGCCCAACGGCTTCCATGAGTTACACCAAGCCTTCCTCTCCTTTC

TCCCCAACCACTCCGCCGCCGCCGCCGTGGTCTCCGCTCCACCCGCTGCCGTGCCGGAAGTCCCCAACTCAACC

CCGAACCGCCATTTCCGACAGGGAATTAAACCCATTCGGCCGAACCCACATCCCGTGGCGCTGCAGCAGCAACA

ACACCACCTCCGGCAACCACCGTTTCCGCCGGACTTCCCTAGTTCGGCAATGACGCAAACTCTCATACCCAAAT

CGAGAAAAAGGCAAGTAGAAGTTCAAGGACTAAAAAAAAACCAACAGAAGAGAACTGTATGCCATGTTACAG

CAGATAATCTCTCAACGGACATGTGGGCTTGGCGTAAATATGGGCAAAAGCCCATTAAAGGATCTCCATATCCAA

GAAACTATTACCGTTGCAGCAGCTCAAAAGGGTGTGGAGCTAGAAAACAAGTTGAACGGAGTAACGCCGATCC

CGAAACTTTCATCATCACATACACTGGAGATCACACTCATCCCCGTCCAACTCACCGGAATTCCCTCGCCGGAAG

TTCCCGGAACAGGTCCTCCTCCTCCGTCCCCACCCGACACCCTGCCACGGCAGGCCCCGATCCCTCGCTCACCG

CCACCGCTCTCGTTGCCTCTTCCTCTTCCCCAGCAGCTTCTCCGATCACACCGTTGAACGATGACGATGGTGGAG

GCGGCGAGAAAGACACGGAGATGTTCGAAGATATGACCATCGATAGTGACGACGATGACGAAGATGACGATATT

CTGATTCCAAACTTGACAGTGAGAGATGAAATCTTCGTTGGCTTTGAGGAGCTTGGAAGGCGGGGGCCATTGTA

A 

>ClWRKY2 

ATGAGGTCATCGGCGTCGGAAGAAGAGATAATGGTGAGTCTATTCCAAGCAGATCAAGAGGCGGCCGCCGTGAA

CGCCGCCGCTATCACCACCAATTTCATATCTTTTCCAGAAGCCAACAACAACAACAACAACAATAACGTTGTTGT

TCAACAATCCTTGAAACCCTTTTCCTTCAGTACTCAACACTATTTCTGTCAACAACAACAACAATCCCTTTTCCCT

TTTTTCTTCCCTTCAACCACTGCTCCCTCTAATCTCCTTTCCTCTCACAACACACCCTCTTCTTCCTCTCTCTGGGA

TGAAAAGGAGAGGTTTATGAGAGGGAGAAATAATGGGATTGGAAATTATGTTGGTGACGACGACAACGACGATG

ACTGTAAGCCGCGGTTGAGGGTGTCGACGATGAAGATGAAGAGGATAAAAGGGAGGAAGAAAGTGAGAGAGC

CAAGATTCAGCTTCAAGACCATGACGGATGTGGATGTTCTTGACGATGGTTACAAATGGAGAAAGTACGGCCAA

AAAGTTGTGAAGAACACCCTCCATCCAAGGTAA 

>ClWRKY3 

ATGGAGGCTGCTGCTGCTCCTTTCGGCTGTCCCCGGCCGGTCGTCAAGACCGAGAAGCCCGCTGGTGATGGCGA

CAACAATCAAGATTCTCCCTCTAAACAACATCTTCTCGTTAAGAGAGGGAACTATGCAAAACAAGAGCATGAAG

CTGAAGATAAAAGCAACTCATCTGATCAAAAAGATTTAAGCTGCACAAACCTTCAGGAAAAGCAACTGGAATCC

GCTCGAGCAGAAATGGGAGAAGTGAGAGAAGAAAACCAAAGACTTAAAAAGAGTTTAAACCAAATCATGAAG

GATTACGAAGCCCTAAAAATGCAATTCCTAGGGATTGTCGGACAAGAATCGAAGAAATTTCCAAATCAAGACGA

CATGTCGAACAAGGAACAACAACACGACCAAATCGAGCTGGTTTCACTGACGCTGGGGAGATTTCCGGTGGCG

GAGAAGAAAAAAACGGCCGATGAAAAGAACTCTGTGAATATTATTATTGGTGGCAACGACGAAGAAGCTGCCG

TTAAAGAGGCATTATCTCTTGGTTTGAATTGCAAATTCAAACATGAAGAATCAATTATGACGGTTGCCGTTAAAGA

TGTCGATTCTCCGAAAAGTTTTGATCATGAGATGAGGGAGGAAGCTGGAGAGACGAATTGGTCGTCGACTAAAG

GGGCGAAGACGATTAGAAGTGTTGAAGATGATGTTACGCCGCAAAATCCACCCAAACGTGCTAGGGTTTGCGTT

AGAGCCCGATGCGAAACCGCTACGATGAACGATGGTTGCCAATGGAGGAAATACGGGCAAAAGATAGCAAAAG

GAAACCCATGTCCACGAGCATATTATCGTTGCACAGGCTCACCAACATGTCTCGTTCGAAAACAAGTCCAAAGAT

GTGCTGACGACATGTCAATCTTAATCACCACCTATGAAGGCAATCACAACCACCCATTACCCGCCTCCGCCAACG

CCATGGCCTCCACCACCTCGGCCGCTGCCTCCATGCTCCTCTCTGGCTCCTCCACCTCCACCGCGGCCTCCTCCT

CGTCCACTAATACAAATAATCTCCAGGGCTTAAACTTTTACACAAATAATTCCAAACCAAATTTTTACTTACCTAAT



AATTCTTCAATCATTTCATCCACTTCCCCAACTCACCCCACAATCACTTTGGACCTCACTTCAAATCCTTCTTCCT

CTTCCTCAAATTGCTCGACCCATTTTGGTAAATTCACATCTAGTTTTCCTAATTCTCGTTATCCTTTTACTAGCCAA

CTTGATTTCGGATCTTCTAGAAACAATGTGTTGTCGTGGAATAACGGCCTTCTTAGTTACAACAGAAATAACCAC

CAAACTACTACTACAACTACCAATAATATCTATCAAAATTACATCCAACAACGAAACCCCGCTACGTCACTGCCAC

ATCAGCAACCGCCTTTACCCGACACCATTGCAGCCGCTACGAAGGCCATCACGGCAGATCCGAGCTTCCAATCT

GCTCTTGCCGCTGCTCTTACGTCGATCATCAGCACCGGGGGTGCTAGTGCTGGCCCCACCAAGTCAACGTCGGC

GAGAGGTGAACAATCCTTGTTTCAGTTGATGGCGGCGACGACAACAAATAAAGGAAATGGATGTGGGACGAGC

TTTTTGAACAATATTACGACATCGACGACGACGAGTAATTCACCACCGACGGGGAATATGGTGTTTGTTCCGGCG

AGTTCGTTGCCGTTTTCGAGTTCGAAGAGTGCATCGGCTTCTCCAGGTGATCATATTGATCTTACCAATTAA 

>ClWRKY4 

ATGGCTGTGGAGATCAAGTCCCACCCTTACCCACTCCTTACTATGGAAGCCAACGCCGTCCAAGAAGCCGCTTC

CGGCCTCGAAAGCGTCGAGAAGCTCATCCGATTACTTTCTAATGCAAATGCCCCTCAACCTCACTCCTTACCCTC

CTCCACTCAATCCCCCATCGATTTCCCCACCGACTGCCGCGCCGCTGCCGATGTAGCCGTTTCCAAGTTCAAAAA

GGTTATTTCTCTCCTCGGCCGTAGCCGCCTCGGCCACGCTCGTTTCAGGAGAGCTCCTCTGCCTCAACAACCTCA

CTACGCTACTCCCATACAGCAGATCCCACCCCATCCCCACCTTGACAACAACCACAACAATAACAACGACTCTGT

TAATTTCTCCGCCCATAATTCCTTCATTTCCTCGTTGACCGGCGACGCCGACACCAAGCATCCTTCTTCCTCTTCC

TCACCTTTTCTCATTACCAACCTCTCCCAAGTCTCCTCCGTTGGGAAACCACCTCTTTCTACTTCTTCCCTCAAGA

GGAAGTGCAGCTCAGATAACTTGGGATCCGGCAAGTGCGCCGCTGCTTCTTCCTCTGCCCGATGTCACTGTTCCA

AGAAGAGAAAACTGAGGGTGAAGAGGGTGGTGAGAGTTCCGGCGATAAGCTTGAAAATGGCGGATATCCCACC

GGACGATTATTCATGGCGGAAATATGGTCAAAAGCCCATTAAAGGCTCTCCACATCCCAGGGGTTATTACAAGTG

TAGCAGTGTGAGAGGTTGCCCAGCCCGAAAACACGTAGAACGGGCCGTAGACGATCCGACGATGCTAGTGGTG

ACTTACGAAGGAGAGCACAATCACACACTCTCTCTGCCCGAAACCTCCAGTCTCATCCTCGAGTCCTCTTAG 

>ClWRKY5 

ATGGACAAAGGATGGGGTCTAACCCTCCGTGATTCTGATCAGTCAATTGGGTTCTTCTCAAACAAGCCACCACC

ACCGCCGACCACTGTCAATTCCTTTCAAAGAATGTTTCAAGGTTTAGAATTCCCCGGAAAACTTGGCCGGACTG

ACGACACCGACGCCACTCCGTCTCTAGCCGACGAGAATCGGCTGCCCGTCAACGAGGTGGACTTTTTCTCCGAT

AAGAAAAGAGTGGTTGATGATCGGGAGGATCAAGACTCTAAACCTTCCACTAATATTATCGCCACCACCGCCATC

AATAAAGACGATAAGCCTTTTACCGCTCCCAGAACTTCCTTCAATCTTGTTAACACTGGGTTGCATCTGTTAACTG

CTAACACTGGAAGCGATCAATCAACGGTGGATGATGGAATTTCTTCAGATGGTGAAGATAAACGAGCCAAAAAC

GAGCTAGCGCAACTTCAAGTGGAGCTTCAGCGTATGAACGCTGAGAATCACAAGCTTAGAGACATGCTAAGCCA

TGTGAGCAACAACTATAGTTCTTTACAAATGCATCTCTTGACCTTAATGCAACAGCAACAACAAAATCAGGCTTC

CGAACCCGCTCATGAAAGAGAGATTGGGGAGAAGAAATCGACGGAAATAAAACATGAAGTTGGAAGGGTAATG

GTACCAAGACAATTTATGGATCTAGGACCAAGTGGGAACAACAACAACAACAACACGGGTGAAAGCGATGAAC

TATTATGTAATTCCTCGTCGGATGAAAGAACTCGTTCTGGGTCTCCATTGAACAACAACAATACCACCGAAACCG

CCTCCAAAAAAAGAGATCACGCGGAAATCACGGCTCCTTCCGATCACGAAAATTCCAAAAGACCCAACCCCAG

AGAAGAAAGCCCCGAATCAGAATCTCAAGGTTGGGGTGGTCCGAACCATAAGCCCCCTCGGTTCAACTCTTCTA

AACCACTTGACCAATCAACCGAAGCCACCATGCGTAAAGCCCGTGTCTCAGTCCGTGCTCGATCCGAAGCTCCC

ATGATTTCTGATGGGTGTCAATGGCGAAAATATGGCCAAAAAATGGCTAAAGGAAACCCATGTCCACGAGCCTAT

TATCGCTGCACAATGGCCGTGGGTTGCCCAGTTCGTAAACAAGTCCAACGTTGTGCTGAAGATAGGACTATATTG

ATAACAACTTACGAAGGCAACCACAACCATCCACTTCCGCCGGCAGCGATGGCCATGGCGTCAACTACGACGGC

GGCGGCTACCATGTTGTTATCAGGGTCTATGTCAAGTGCAGACCATAATTTAATGAACCCAAATTTATTGGCTCGA

GCCATACTTCCATGTTCTTCAAGCATGGCTACAATTTCAGCTTCGGCTCCATTTCCAACCATCACATTAGACCTCA

CTCACACTCCAAACCCATTACAGTTTCAAAGACCCGCAGCGACGCCTTTCCACGTGCCATTCCCCGGCGGACAA

CCACCGTCGGCCGCCGTTGCCGCCCAGTTGCCTCAAGTTTTGGGGCAAGCGTTGTATAATAATCAATCAAAATTC



TCGGGGCTACAGCTTTCTCATGAGATGGGGGCTAATTCCTCTCATTTGGGTCATCACCAAATTACACAACCGGCG

ACTCCGGCCCAGCCTGGTGGTGCTTCTTTTGCCGACACGTTGAGTGCCGCCACCGCCGCTATTACCGCCGATCCT

AATTTCACCGCCGCTCTCGCCGCCGCTATCTCCTCCATCATCGGCGGAGCTCATTCGAATAATAATAGCAATACAA

ACACCACCAATAATACTACAACAACAAACAACAACAACGGAAGCAGCAACAACAGCAAAATTAGCAGCTTCCC

TGGAAATTAA 

>ClWRKY6 

ATGTCAGATGAAATGTTTAAAGATCTTTTTTATGGCGGGATGGATGAGTACGAGTCTCTAGTGAGAGCTTTTGGG

GAATCATCGGATTATTCGAATAATAATAATGAAATTTCGGGGACTCCCATAAATTCTTGTGGATCTTTGTCGTCTTC

GGATGCTGGAGCTGAGGAGGATGATTCTGTGAAAGACAAGGATAAGCAGATCGACAAAGAACATGTTGAAGAT

GGAGGAGAGAGTTCTAAGGCTGGATCAGGTAAATCAAAGAAGAAAGGAGAGAAGAAAGAGAGAGAAGCGAG

AGTTGCTTTCATGACGAAGAGCGAGGTTGATCATCTTGAAGATGGATATAGATGGAGAAAATATGGACAGAAGG

CTGTTAAGAACAGTGCTTATCCTAGGAGCTATTACAGATGTACAACTCAAAAATGCGGAGTGAAAAAACGAGTA

GAGAGATCCTTTGAAGATCCATCCATTGTAATTACAACCTACGAAGGTCAACACAACCACCCAGTCCCGACAAC

GCTAAGAGGAAACCTATCGGCGGCGAGCAGCGCGTTCTCGCCATCCATGCTAGCACCAATGCCAGTGGTCGGTG

GTATTGGGTTTCTACCTACAGAGTTGTTGAGTAATTCTTCCAGCAACAATAACCAGGCCATCAATGGTGGCGCAT

CCGTTTATTCACATAACAACTTTGACTACACTTATAATGAGCGACAATCAGAATATGGGCTTCTACAGGATATTTTT

CCAACTCCTTCATCGTTCTTCAACCGGCAATTGTGA 

>ClWRKY7 

ATGGAGAATTATGAAGAAGGTGATTTGACTGATATTGTGAGAGGAGGAAGCTCAAGATCAAGATCAACAACAAG

AAGCTCCACTTCTCATTGCAAAACGGAATTGGGTGATCAAGATGAAGATCAAGATTCTCCCTTTTATTCTTCATCA

CAAGATAACAATTACAATCCTCAGTGGAGTAGCTCCCAATTTTCATCACAACTACTACTACTACAAGATCATCATC

ATCATCATCATCATCAATACAGTTTTGGGGATCCATTTTGTAGTACTGTTGCTGCTTCACTTGATCTTCATCAAGAG

CTGGATAATACTAATAATAATACTTTTTTCAATGGAATTACTACTACTACTACTACTTCTACTCAAGATGAGCTTATC

AAAACGCCTTCTTCTTCCAATATTTTCTCACGTATGCTTCAGATCTCTCCTTCACCCGACAAATTCCCAACCATTTC

TTCACTTAATTCCTCTTCTAATTTCCTAATTCCCAATCATTCTCTTAACTCTCCCACCACTCCACATTCTGATCACCT

TCATCATTTTCTTCATCATAATGATAATAATCCCTCCCCCTCCGCCCTTCACATCTCTTCTCCTCGCAATCCACCCG

GTATCAAGCGAAGGAAGAGCCAAGCAAGGAAAGTGGTTTGTGTTCCAGCTCCAGTGGCTGCTAGTAGTAGACC

AAATGGGGAAGTTATTCCTTCTGATCTGTGGGCTTGGAGGAAATATGGTCAGAAACCCATTAAAGGCTCTCCATA

TCCTAGGGGGTACTATAGATGCAGCAGCTCAAAGGGATGCTCAGCAAGAAAACAAGTGGAGAGAAGTAGAACA

GATCCAAACATGCTGGTGATTACTTACACATCTGAGCATAACCATCCATGGCCAACTCAAAGAAATGCTCTTGCT

GGTTCTTCAAGGTCCCAACAATCTAAAAACAACAACATTACTACTACTACTTCTTCAACTTCAACAACAACACCA

ACACCCAATTCTTCAAAACTCTCTCAAGATCATCATCACAAAAATAAGGAAGAAAAAGAAGAGCATCAAGATCA

AAACAATGGAACATTATTATCAGCTGCAGCAACAACAACATCAAATAACAATAATAATGTTAAGGAAGAGGAAA

CTGAGAACCATCATCATCAATCGATGATGAGTGAAGGGTTTGATGATGATCATGATTTCTTTGCAGATTTGGAAGA

ATTAGAAACAGACCCTTTAACTCTGTTGTTCACTACACAACAACCCCTTAAATTAGACCAAATCAAAGAATCAGC

CACCACCACCCCCACTACTACTACAGGTTGCTTACACGACGTCGTTCCATTCAATAATCTATTTGATTGGCCACCA

CCTCCTCTAAACAACAATTCAACTCCATTTCATGAACAACCACCACCTACTACTCCTACCAACGGAGGTTTTTATT

AA 

>ClWRKY8 

ATGGACGCCGCCGCACCTTCCCCTTCCCCTCCTCTGCCTACTCCCACTCCCCTGCAATTTCCGGTTAACCTCAATT

CCACCCTCCCCGATCCCAACTATTCGCCTCCTCCTCCTCCTCCTCCTCCCCCTCCGCCACCCCCTCCTCCTCCACC

CTCCTCCTCCCACCGCCCCTTCTTCGACGAAATGAACTTCTTCCCCGCCGATGATAAATCCCGCGTCCTTCTCTCT

GCCTCTCACTCCAATCTCACTCCCACCAAACTCGACTTCAATGTTAACACGGGATTGAATCTCTTGACCACGAAT

TCGTGTAGCGATCAATCCATGGTGGATGATGGAGTTTCACCAAACCCAGAAGAAAAAAGAATAAAAAACGAGA



GAGCAGTTCTTCAAGCTGAATTGGAGAGGATAAACTCGGAGAATCTACGATTAAAAGACATGTTAAATCAAGTG

ACGAGCAATTACCAAACACTGCAGATGCAATTCAACACGCTAATTCAAACCCAGAAAACAGGGGACGCCGGTG

ACCCGATTGAGGAAAACGCCGGCAGTGGCGGAGGGAATAATAATAATAATAATAATAATAATCATAATAATATTGG

TAATAAGCTGGTGCCCAGGCAATTTATGGATCTTGGATTAGCGACCAATATGGAGAACGATGAGCCGTCAATGTC

GTCGTCGGAAGGGAGGAGTGGAGACCGGTCCCGGTCGCCAGGAACCACCGGAGAAGTAGCGTCGTCGAAACG

GCATAGCCCAGATCAATCTTCCAATTGGGGTTCCAATAATAACAACAGCAACAACAATAATAAAGTTCCAAAATT

CAGTTCTTCTTCGGGTAAAGATGTGGATCAAACTGAAGCTACCATGAGAAAGGCTAGAGTCTCCGTTCGAGCCA

GATCAGAAGCCCCCATGATAACAGATGGATGTCAATGGAGAAAATATGGACAAAAAATGGCGAAGGGAAACCCT

TGTCCACGAGCTTATTACCGGTGCACCATGGCCGCCGGCTGCCCAGTTAGAAAACAAGTACAAAGATGTGCAGA

AGACAAAACAATTTTGATAACAACCTACGAAGGAAACCACAACCACCCATTGCCGCCGGCCGCCATGGCAATGG

CTTCCACAACTTCATCGGCGGCCAGAATGCTTCTCTCAGGATCCATGTCAAGTGCAGATGGTTTAATGAACTCTA

ATTTTTTAGCAAGAACCCTATTGCCATGTTCTTCAAGCATGGCTACGATCTCAGCCTCAGCCCCATTTCCCACAGT

CACATTGGACCTAACTCAAAACCCTAATCCTTTATTCCAACGCCCGGCTGCGGGTCACTTTCCTATCCCGTTTGCG

GCCGGTCCGCCCCAAAGCTTCCCACAGATCTTCGGACATGCATTATACAATCAATCAAAATTCTCAGGCCTTCAA

ATGTCAAAGGATATTGAAGCACCACCACCTCCACCACCGCAGAATCCATTGGCCGACACGTTGAGTGCTGCGGG

TGTAGCAATTGCATCCGACCCGAATTTCATTGCGGCATTGGCAACGGCAATGACGTCGCTGATCGGCGGATCGCA

TCATCAGAATGAGAATGGTAATGGCAGTAGTAATGTTGATAACAATACAAATAGCAACTCCCAACAGTAA 

>ClWRKY9 

ATGGGTTCTAAATCCCAAGTCCTATTGAACCCACAAGCTTTGTTTGAAGATCATCAAGATCATGAAGTGGCAGCA

AATTCTCAAATGGGTTTCTTCAATTTCCCTTCAAACTTAACTTTTCTCCAACTTCCTTCAATTCCTCAAACCCATTC

TCCTTCCCCTCCATTTGATCCTCCAAATTTCTCCATTTCTAGTAATAATACTAATAATAATAACAATAATAGTAATTC

CAATCTCAATGAAACCCTACTTTCTTCTTCTCTTTTGCCCCTCAAGCCCTCCCTTTCCTATGAATTTGCACCTCAAC

ACCTCCTTTCCTTGCAAACATCCACTCCAAATCTATGGCCATGGGGAGAGATTGGAGAAAAGTTGATGAATGGG

AAGAGATCAAATAATGAGAATCATCAATTGGGAGTGTCAACAATGAAGATGAAGAAAATGAAAGGAAGAAGAA

AAGTGAGAGAACCAAGATTCTCATTCAAGACCATGAGCGATGTTGATGTTCTTGATGATGGTTACAAATGGCGAA

AATACGGACAGAAAGTGGTCAAAAACACACAACATCCTAGAAGCTATTATCGTTGTACACAAGATCACTGTAGG

GTAAAGAAACGAGTAGAAAGATTAGCTGAGGATCCAAGAATGGTGATTACAACTTATGAAGGAAGACATGTTCA

TTCTCCTTCCCATGATTCTGAAGACTCCGAAGCTCAAACCCATCTCAATAATTTCTTTTGGTACCTGTTTTTTTCTT

CCCTCTCTCTCTCTCAATAA 

>ClWRKY10 

ATGGTTTCTTCAGGGGACCAGTTAGAGAATGAAGTTGATTCTGATCAATTGGAGCATGAAAACAGTTCAGAAAG

TCAACCGCAAACGTCTCAGGACGATCCTGGTGGAACTAATGCATCAAAATCAGATCACAAATGCACAGGGGCTG

CCAGTATTACACTTGAAGAAGCTGTCAAGCAGCCTGAAGTTACAATCGAACAAGTGGATCGAGGAGAAATCTCT

AATATAGTGACTGAGAAAGTGACCCATAAGCCAATTACTGCAGAGCAGAACTCCCATTCTGATTTGAAAGTATGT

ATTACCTCTACTATACGAGAGAAAGTATCAGAGGATGGGTATAACTGGCGGAAATATGGTCAGAAACTGGTTAAG

GGAAATGTCTTTGTTAGAAGCTATTACAGATGTACGCATCCTACTTGCATGGTGAAAAAACAACTGGAGCGCACT

CATGATGGGAAGATCACAGACACTGTTTACTTTGGCCAGCATGATCATCCTAAAGCTCAACCTCACATTCCAGTT

GCTGTTGGAGTCGTTACCATGGTTGAAGAAAAATTAGATGAACATGCTTCTGGAAATTCTCAAGATAAGACCTCC

ATTGCGCCTGGCCAGACACCTCATCAAACTGAGCTAGCTGATATGCGTCAACCGTCGTCAGTTATGGCCAGTGAT

GATGTAAAAGATGAAGCTTCGAAAAGGTCTAGGATTAATGATGAGGTTGACAGTGATGATACACCAGACTTGAA

ACGAGATTTCAAAAGGAAGAAAAGATGTAATATTGACGTGACAGTAGCAGACAAGTCAACTGTTGAATCTCGGG

TTGTTGTTCAAACTCCTAGCGAGGTTGACATCGTCAATGATGGATACCGCTGGCGGAAGTATGGACAGAAATTGG

TGAAAGGCAATCCAAATCCTAGGAGTTACTACAGATGCTCAAGTCCTGGATGTCCAGTTAAGAAACATGTAGAG

AGGGCGTCTTATGATCCAAAAGTGGTGCTTACCACGTATGAGGGTCAGCATGACCATGATATGCCTCCTACAAGG



ACGGTGACGTTGAATTCAGTTGGATCCACAGCAGCCCATAGTGATGAGACAAAACCAAAACCGGTCGGTAGTTC

CATTGGCCATGATACGGTGGTTCATGCTACTAAGGATTCTCTAAATAATTCGAGTTCTGAAGGCAAATTAATTGAA

AAGAATGGCAAGTCGAATGCCACAGAAGCAAGTGATGGCATAGTCCTCGATATGGTGGTCAATCCTAGTCCGGG

AGTTGCGAGTGGACAAAATAAGCAGCTCAAAGTAGCAATTGAAAGCTAA 

>ClWRKY11  

ATGGCGGTGGAGCTTCTCACAGCCTTCACCAACGCTCAACTCTCTTCTCCAATGGACCAAGACTCCGCCGTCCA

AGAAGCCGCCTCCGGCCTCGACACCCTCAAAAAGCTCATCACATTACTCTCTCACTCTCACCCTTCTAATCTCGA

CTCCGATTGCCAAGCCGTCGCTAACGCCGCCGTCTCCCACTTCCGAAAGGCCATTTCTCTCCTCGGCCGCACCTC

TAGAACCGGCCACGCCCGATTCCGCCGTGCCCCTTTGGATTCCTCTAAAATTTACAACGCTACGCCTATTCAACA

AATTCCTCCGCCCCTCGACCGCCTCGATTCCGCCACCACCATCAATTTCTCTTACTCCGCTGCTCCTAGTTCCTCC

TTCTTAACCTCGCTTCCTGGTTCCGACTCTGAAATTAAGCTCCAACATCAACCTTCTTCCTCCTCTTTTCAGATTA

CTGATCTTTCCAGAGTTTCGTCTGTTGTCTCTAAGCCTTCTTCTGGTCTCAAGAGAAAGTGCGGTTCTGAGAATTT

AGGCTCAGGGAAGTGCGCTGGATCTTCTGGTGGTCGTTGCCACTGCTCTAAGAAGAGCAGAAAAATGAGGTTG

AAAAGGGTAGTGAGAGTACCAGCTATAAGCTCAAAGAACGCTGATATTCCTCCTGATGATTATTCGTGGAGGAAG

TACGGGCAAAAGCCAATAAAGGGTTCTCCATATCCAAGAGGTTACTATAAGTGTAGCAGTTTAAGAGGATGTCCA

GCAAGAAAGCATGTTGAGAGAGCCTCAGATGATCCATCTATGTTAATAGTGACTTATGAAGGCGATCATAATCAC

TCTCAATCAGTTGCAGAAGCCTCAAGTCTCATCCTTGAATCTTGGTGA 

>ClWRKY12 

ATGTCAAATGAAGATCATCATGAGAAGGAGGAGGATCCTTATTACTCACACTTTGATCCTTTCACCCACAACTTC

CATCATCACAAACCCTTTGAAGCTCCTCCTTTAACAAGCCCTTATTATGAAGCTTTTGATATTGTTCCTTCTAGTGT

GGGCTTGTACTCTGATTTCTTACATGCCTCAGCTGAATATGGCTACAACAACAACAACGGCCTCCTCCCTCCTGC

CCACGAGATGTCGTGCTCGTCGTCTGATGTTATTTCTCCGATCGACGATGCTTCAAAGAAGTCGTTAGGCCTTGG

AGATCAGTTGGTGGTGACCGGTGAGCACCCCTCGACACCAAATTGTTCCTCGACCACGTGTTCGTCCGATGAGG

CTGCGGCGGGTGGTGAGGATTCTTCCAAGATTGGGGAGGTGAAAGGGTTTGATGATAAAAATGGAGAAAATAGC

AAGAAAGTGAATAGAGGAAAAAAGAAGGAGAAAAGAGAGAAAGGGCCACGATTCGCTTTCTTGACGAAGACT

GAAATTGATAATCTTGAAGATGGATACAGATGGAGAAAATATGGACAGAAAGCAGTAAAAAACAGCCCTTTTCC

AAGAAGTTATTATAAATGCACAAGTCAAAATTGCAGTGTGAAAAAAAGAGTAGAAAGATCATCGGAAGATCCAT

GTTTTGTTATAACAACGTACGAAGGCAAACACAACCACTATTGTCCAATTACACTTCGAGGCCACAATCCCGCCG

GAGTTTTGCCGCCGTCCGTTTCACCGCCGTACCTTTCGGGATTAGCTCCGGCGAACTTCTTCTCCGGCGAGTTCT

ATGAAAATTTGCAGCAACAATATTATGAGGTTCCTGATGAGTATGGGCTGTTGCAAGATTTGATTAATCCATCATTT

AATTCGAAGCAAGACCCATCAAATTAA 

>ClWRKY13 

ATGGTTATGGAGTTTTTGTTCTCTAGTAATTCTGTAGAGGATCCTAGTGGCGGCCCAACCTTTGGCCATCGGAGAC

TGCCGGAGCATGTGGCGGCCGCGATGTCTAAACCGCCATTGCTCCCCCCCTTGTCTCCACCTCTTTACTCTCCTTC

TTCTTTCTTCACTATCCCCCCTGGTATCAGCCCCACCCAATTTCTTCACTCCCCTCTCCTCCTCAACTCTCCTCATA

TTCTGCCATCGCCGTCTACCGGAGCAATATCCGCCGGAGATTTGACCGGAACCAGTAACAATTCCGGCCACCATC

AACAGAACATCAAACAAGAACACAACAACTTTACTGAACTCTCATTTCCTCGTACTCATCACACCACAAGATCTT

CATCATCATCAATGTTTCAACCCTCTTCAACAGTGCAAAGTCAGCGATGGGGTTGTGAAGCCGCCATGAACGGC

GGCTCCGAAGCGGAGCAGCGGGCAGAATGGGAGTTGAGAAAACGAGGAACTGAGGATGGGTTTAATTGGAGA

AAATATGGGCAAAAAGTAGTAAAAGGAAGTGAAAATCCGAGAAGCTATTACAAATGTACATACCCAAATTGCCC

TGTAAGAAAGCAAGTTGAAAGATCATTGAATGGTCAAATTACTGAAATCGTTTACAAAAGTAAACATAACCATCC

TAAACCAGACTTCACAAGAAGGTCATCATCGTCTTTTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCATTGTTATCAG

AAGCTTTACCCGCAGCTATGGCGGCAGAGCCAAAGAATTCAATTGCCTCTGATTCCCTCACCACGCCGGAGGATT

CTTCAATCACGATTGGGGATGATGATGATGATTCCCACGGAGCTGATGCAAAAAGATGGAAAAGTGAGAGTGAG



AAGGAAATTATGTCTTCAGTAGGAGGGAAAACAGTGAGAGAACAAAGGGTTGTAGTTCAAACAATTAGCAATGT

GGATAAATTAGATGATGGATATTGGTGGAGAAAATATGGACAGAAAGTGGTCAAGGGAAATTCAAATCCAAGGA

GCTATTACAAGTGCACATATGCAGGATGTGGAGTGAGAAAGCACATAGAGAGAGCATCCCACGATATAAGGGCA

GTCATCACTACCTACGAAGGAAAGCACAACCACGAAGTTCCGGTAGCCCGTGGCAGCGGCGGCGGTAGACCGA

TACTTATTAGTAGTGAAGGAAGTAATAATGATGTTGCATCGAACGGCGGTGGCAACCGACGACCGAGTTCAGAG

ATCTGTAGTGGTAATAATGGATTGTGGGAGTTGACAAACATGGTGTGGAGGAGCAAAGAAGAAGCCGTGGATGA

CATATTTATGGGTTGTTATTAG 

>ClWRKY14 

ATGGCCTCCTCTTCCGGGAGCTTAGACACCTCTGCTAATTCTCATCCCTCTTTCACTTTCTCTACTCATCCTTTTAT

GACTTCTTCTTACTCTGACCTTCTAGCCTCCGGCAACAACCATCCTCCTTCCTCCGCCGCACCCCACGCCGATCT

CCGGGGTTCCGGCACCGGAGTTCCTAAATTCAAATCCCTCCCTCCTCCTTCTCTCCCTCTCTCTCCTCCTCCCCTC

TCTCCTTCTTCCTTTTTCGCTATTCCTCCTGGCTTGAGTCCCGCCGAGCTTCTTGATTCCCCTGTTCTTCTCAGTGC

TTCTCATGTTTTGCCGTCGCCGACCACTGGGAGTTTCCCGTCTCAGTCGTTGAATTGGAAGAGCAATTCTGGGTA

TAATCAGCAGAGCATTAAGGAAGAAAACAAATATCTGTCTAATTTCTCATTTCAAACTCAATCGTCAAAGCTGCC

GCCGACGTCTTTTCAGCCTTCATCCACCACAGCTCCCACGACTCAGGGATGGACTTTTCAAGAGCAGCGCAAGA

AAGAGGATGGTTTTTCGTCGGAGAAGAATATGGTGAAGCCGGAGTTCGGATCGATGCGGAGCTTCTCACCGGAA

TATGGGGTTGTTCAAAACCAAAACCAAACCAATGGCAGCGGGGAGTTGCAGTCTGATTACGGCAACAATTACCC

TCAACAATCTCAGACGGTGAATCGAAGATCGGACGACGGCTACAACTGGAGAAAATACGGCCAAAAACAGGTT

AAAGGAAGTGAAAATCCGAGAAGCTATTACAAGTGCACTTTCCCCAATTGCCCAACAAAGAAAAAGGTCGAAA

GATCCTTAGATGGACAGATCACGGAGATCGTTTACAAAGGCAGCCATAACCATCCAAAGCCCCAATCCACAAGG

AGGTCGTCGCTGTCGTCCGCCGGTTCTTCCCACACCATGGTGGCTTCGAATCAGGCCACCAGCGAGATGGCGGA

CCAGTCATTTACAACCCAAGGCAGCGGCCAATTTGATGGCGTTGCCACGCCGGAGAATTCCTCGATTTCAATTGG

CGACGACGACTTCGATCGGAGCTCTCAAAAGAGCAAATCCGGAGGGGACGATTTTGATGAGGACGAACCAGAG

GCTAAGAGATGGCGAAGAGAAGGTGACAACAATGAAGGTATTTCGGCGGTCGGTAGCCGGACGGTGAGAGAGC

CGAGAGTCGTCGTCCAAACCACCAGCGACATCGACATTCTCGACGATGGTTACCGGTGGAGGAAGTATGGTCAG

AAAGTTGTAAAGGGAAACCCAAATCCAAGGAGTTACTACAAATGTACAAATCCAGGATGTCCAGTAAGAAAGCA

TGTGGAGAGAGCTTCACATGATCTAAGAGCAGTGATCACAACTTATGAAGGGAAGCACAACCACGATGTTCCAC

CGGCACGTGGGAGTGGAAGCCATTCCCTCAGCCGTCCATTCCCCAACAACGAAGCTCCGGCAACTGCGATCCGG

CCATCGGCGTTGACCCATCAGTCAAACAACGGGGGGCATCTGCAGGGTCTGAGGCTGCAGCAATCTTCAGATTC

CCAAGCAGCATTCACAGTGGAAATGGTGCAAAATGGGAATGGATTTTCATTCCCAGAATTTGGAAACTCAATGG

GAATGGGAATGGGAATGGGTTCCTACATCAACCAAACACAGCCCAGTGATAATTTGTTCACCAGAGCCAAAGAA

GAGCCAAGAGATCATGACATGTTCATCCAGTCTCTCCTATGTTAG 

>ClWRKY15 

ATGGATGATAATGTTACCTTCAACAATAATAACCACCAATTCTTTTCGGCTGATCAACTTGAAGATTCCGACGAAT

CAAAACCCGCCCCTGATTCTCCTCCTCCTAATTCCGCCGCCGCCGCCACCGCCACCAAGAAGGGCAGAAGAGGG

ATGAAGAAGAAAGTTCTGTCGGTGAAAATTAATGGCGACAACCCAAGAAATTCCTCTGGTTCTACAACTCCACC

TTCTGATGCTTGGGCCTGGAGAAAGTACGGTCAAAAGCCCATCAAAGGCTCTCCTTATCCCAGGGCGTATTATAG

GTGTAGTAGTTCAAAGGGATGTCCAGCGAGGAAGCAAGTAGAGAGGAATCGGCTTGATCCAACTATGTTGCTCA

TTACATATTCGTGTGAGCATAATCATTCCGGTCCGGTTTCTAGGAACAACAATTCCAACCACAACCAAACCGATG

CGGTGAAACCCGATTCACCGGAGACGGTTCCGGTTGAAGTAGAAGAGAAATTTGTGGAGATAGTGGGAGAGGA

GTCGTTGATAACGGGAGATGAGTTTAGTTGGTTTGGAGAAATGGAAACGACGTCGTCTACAGTGCTTGAAAGCT

CCATTTTTTCGGGGAGAGCATCCAGTGGATTGGTGGATCATTCAATTTCAAGTGACGTGGCAATGCTTTTGCCCAT

GGGGGATGATGACATGGACGAATCACTCTTTGCGGATCTCGGCGAGTTGCCGGAATGTTCTCTGGTGTTCCGGCG

TGGCGGAGGTCGGGGATTACCGGTGGATGAACAACCGGCTGCTGCCCAGCGGCGGATCACACCGTGGTGTGGA



ACCACCACATGA 

>ClWRKY16 

ATGGACAACAATTATCAGCAAGCTGGTGATTTGACTGATGTAATTCGACTCAGTTCCGCCGCCGTTGCCGGTGGC

CTCTCATCGGAATTCTCTCTCGACCCTTCTTCCAGTGACCGACGACTCTGGCCTCACCTAACCGCCGATGAATCT

TCAATGAATTTTGGAGATCCGTTGTTGTTTCCGACTAGTAGTGCTCGAGATCCGTTTCTTCATCCTCATTTTTCTGC

CTTCAATTTAGCTTCTGACGGCGGCAGTGAGGGTTTGGCGGCGGTGGACCAGCCGTCTAATTTACTTTCACATAT

GTTGCAGATCTCTCCGAGTTCCGGTGATGGTGTAATTAGTACTCCTCCATGTGAGTCGTTCGCCACGGCGGTGGG

GAATTCTCCGTGCTCGGCTTCAGCTTGCAGTGGCGGTGTCGTGCTTCCGACCGGTGGCTCGAATCCTCTTTGTTT

AATGGAGAATTCTGGGATTCAGATCTCTTCCCCACGTAATTCCACCACTAAAAGAAGGAAGAGCCAAGTGAAGA

AGGTGGTGTGCATTCCGGCACCGGCACCGGCGAACAACCGATCAAGCAGCGGTGAAGTGGTTCCTTCTGATCTA

TGGGCATGGAGGAAGTACGGACAAAAGCCCATCAAAGGATCCCCATATCCAAGGGGATATTATAGGTGCAGTAG

CTCAAAGGGCTGCTCCGCTCGAAAGCAGGTCGAGCGCAGTCGAACCAACCCCAACATGCTTGTCATCACCTACA

CCTCGGAGCACAACCACCCATGGCCCACTCAACGCAATGCTCTTGCAGGCTCAACACGCTCCCACCCTTCTCGA

ACCCCTACCACCCCCACCGCTCGTAAAACAAGCCCAAAACACGAGCGCACCAACAACAACCAACCAACCACAA

CACTAAAGGAGGAAGAGATGGATGCAGACCAAACGACAGAAAAAGCAATAGTAACAACAACAAACGATCATCA

GGAAGATGGAGATCATCAGAATTTCCCTTATGACTTAATTTTCACTGAATTTGCTGACCATGACAACGACCACGA

CCATCATCATCTTTCAGCAGACCCTCTAAACAACATCATCTTTAGTAGCCATGGCTTTAGTACAGGAAATGGAGA

AGGGAGTAAAGATCCATTTTTGGAGCTCTATGATTGGGCAGATAATTCAAATGGAAGTTTGTTCAAAGAAGCCAA

GGGAGGTTGA 

>ClWRKY17 

ATGGCTCAAAATAGTGTTCATACCACCGAGTCATCTCGACCAAAATCTTCATATGCAACATACAACAGCTTGAAG

CATGAACAAGAGGCAGATAGGATAGTGCCACCATTGTCAGTGAAAATGAACATTGTGCGGCTTTCTAGAAATGG

AACTAGTTCTAAAATTTCATCGCATCTCCATCAGTATCCAAGGCCACCATGTGAACCCGTCCATGTGGAGCACTG

TGGCTCTACCTTAGGAAATGATGTGAAAAAAAGTGAGAATTCGAAAGTGGAACACAGGCTTAAGACCCGTAGGA

TGATTCTAACTGATTCAAAAAATGGAGATAGCCAGTCTAGAAAGCTGAAGTTTAGGAAGGGGAGGATGGTTGAC

CTTCAAGCTAAAACCAGTACACCAAGGGGGCTTAAATTTGGGCATGTATGTTTACTTGGTGAGACTCAAAGTCCT

AAAGGTGATTCAAGAAAGAGAAACATCAAGGGTAAAGAGGGAAACCAAAATGGTCATGAAGTAAAGGAAGCT

GAGAATAGTTCTTTGAGAAAACAAGATCAAGAATTAAAGAAAAAGAGAAGCTTTAGGAGGAAGGAAACTATTG

ATGGTAAATTGGTTTCTAGTAGAATCAAATCTAAGAGAGTTGTCCTTCGACATCAGGATTCGAGAGGGAAGGAA

GAAATCCCAAATTTGTTTAATAATGTCATTGAAGAGACGGCAAGCAAGCTTACACAGACCGGGAAGAGTAAGGA

AGCTGACATTGATCACAAAGCCTTTGAATCAGATAAAACACTGATGGATTTTGAATTCCTACCTGATTTTCCAAA

AGAGGCTTCTGTATTGAAGTATGAAATTGCTCCAACCGCTGATAATAGTTGTTTTGATGGCAAGATTGCTAATGGC

AACTGTGAGAATATGGAAAGTTGTCTTTCTTCTATAACTACTAATCAACCATGTATACCTGAAGAATCAACGAAAG

GAGATGACATTGAGACGCAGCATCCTTTAGAAGATGAACAGAAAGGGTCTTACATTCCTATGGGAATGTTAAGG

ACATCAGAAGATGGATACAACTGGAGGAAATATGGGCAGAAACAGGTCAAAGGTAGCGAATATCCAAGAAGCT

ACTATAAATGTACACATTCAAATTGTCAAGTAAAGAAAAAGGTGGAGCGATCTCTTGATGGTCAAATAACAGAAA

TCATCTATAAGGGTGCTCACAATCATGCAAGACCTGATCCCAATCGTCGAGCCATGCTTGGATCCATGCCAACTCC

AGGTGATACTCCAGAAATTGGTGAAGGTGGTGGAAACCGTTCCAAACTTGAAGCTGGGCTGGCATGGAGAAAC

ACTCAATATGGGATGAAGGATATCAAACTTATCTCAGATTGTAGTGTTGTTGACGGTCTAGAGAGGACATCCTCTG

TATCAGTTGTGACTGAGCTTGCTTATCCATTGTTAAATCCCCAAGGGAAAACTGTTGGTGTTCTTGAATCGGTGG

GAACGCCAGAGCTCTCATCCACACTTGCTAGTCATGATGATGATGATGGTGGTGGTGGTGACGATGATGATCTTA

CAACTCAGGGAAGTATTTCAGTTTGCACAGAAGCTGATGATGCCGAACCTGAATTGAAAAGAAGGCGAAAAGA

GGGCAGTTCAATTGAGACAAACTTGGCTTCAAGATCTGTACGTGAACCAAGAGTAGTTGTCCAAATTGAAACTG

AAGTTGACATACTTGAAGATGGGTATCGGTGGCGGAAGTATGGGCAAAAAGTTGTCAAAGGAAATCCAAATCCA



AGGAGCTACTACAAATGCACTAGTGCAGGCTGTTTAGTAAGGAAACATGTTGAGAGAGCATCACATGATCTGAA

ATGTGTTATTACAACATACGAAGGAAAACACAATCATGAAGTGCCTGCAGCAAGAAATAGCGGTCAAGTAAACT

CGAGTAATGGCAATGCCCAACCGTCTGCTTCTCATGTGCAACCGAACATGGGTTTGTCCAGAAACTCAAACGTC

CCAAAGTCTGAAACACAAATTCAAGATCTTGCTGCCCAGTTCTATCCAAAACCAGAATTTAACCATGACTATCAG

AGGTCTGGTTGTTTTGACACTTTTACAAATGATATCAAACTTGGAGCTCCTTCATTCTGTCAAATGAAGTTCCCTC

CACTCCGAAACACCTTGCCTTATAGTTCCTTTGGATTAAATTCAAAGCATACTGGAACAAGTATGTCTGGTTCTTT

GGCATCCGTGGTCCCAGACTTTCCGATTTCCTTGCCATTGAACCAGAACCTTTCAGCTGCTGGTTATGATTTTACC

AATGGAAGACCAATACCACCATTTCAGGTTTTCCTGGCTGGTCAGCAGCTGAGGGACACAGATAGATTCCTCAC

ACCCAAACAGGAGCATGACGACGATAACATCTGTGCTTCTTTCCAACCAGTTGTTGATAGTTCGAGTGGATCTTC

ATCGTCATCAGTCTCATCGGTTTATCAACAAATCATGGGAAATTTTCCCTAG 

>ClWRKY18 

ATGGGAACAGCCCACGTAAAAGCCTCTCCCCATATCCACCATTCCCATCTACTCCACTTTATCCTCTCTTCTTCTTC

TTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTT

CTTCACCCAGGGAGCCTCTAGGAGCCGTTCCCTGGTCAGATACTTACAACACCGTCTCCGACGACCACCTCCTC

ACCCTCACTGGCCTTCTCCATGACGACGACGACGCCACCGCCTCCTCTCCGCTCTCCAAGACATCGGCGACAAT

CCAGCCGCCAAGCTCCCCGTGCCCAGTGGTGCGGCCTACTTGGGGCCGACAATTGAGGACATTGAGAATGCGCT

CTCCATTGCCCCGAGATCGAAAGACCTGCAGTCCCACACTCACATTTCTCATACTGGGAAGCTTGAATAAGGTTG

AGCATAAATATAGTCTCAGAATCAAGAGCTGTGGGGGGAATATGGTCGCTGATGATGGATATAAGTGGCGCAAAT

ATGGTCAGAAGTCAATTAAAAATAGCCCCAATCCTAGGAGCTATTATAGGTGTTCAAACCCAAGATGCAGTGCAA

AGAAGCAAGTAGAAAGGTCCATAGAAGATCCAGATACCTTCATCATCACCTACGAAGGCCTCCACCTCCACTTT

GCTTATCCATTCTTCCTAATGGGCCAAAGCCCACAAGTCCAATCTCCAACCAAGAAGCCCAAGACAATCGACCC

AGAGCCCGAAGCCTACAAAAGCCCAACTTTCCTCGCTCCAGGCCCACCGCTACCAGATGACCCAAAAGAAGCA

ACCGGTCCACAAGGGTTGCTCGAGGATATGGTCCCATGGATGATCCGAAATCCATCAACCAATCACAACGCTCTA

TCAAATTCGTCCTCTTGCTCTTCCCACCGTTCGCCTCCAATGTCCCCTCCATCACCGTCCACGTGTCCTACCTTCA

TTGCTTCCTGCTTTTGA 

>ClWRKY19 

ATGGAAACTGGATCCCAAAGATCATCAGGGCGAGGGCAGGTTGTTCCCAATATCAATTATCAAGTTCAAGTGTCG

TTCCATCTCTCAAATGCACCGCATGATCCCCAGCCCATCCAGGAAATGGGATTCGTGCAATTGGAAGAGCAGAGC

CAGGTTTTGAGCTTCTTGGCACCAAATAACGCCGCCATGCCACCTGCCTTTACTAACCCTACTACTTCTGCTCAC

ACCTCACACCTCCTGCCTCGACCTTCTTGGAGTTCACAACAGCAGGTGGGCGGAACAGTGGATCCGAAGGCCG

GGAACGAGGAAAACTGCACGGGTAGTGCTAGTGACGGCAGCAATTCATGGTGGAGAAACACAAACCCAGATAA

GAGTAAGGTGAAGGTGAGGAGAAAGCTGAGAGAGCCGCGTTTCTGTTTCCAGACCAGAAGCGATGTAGATGTC

CTCGACGATGGCTATAAATGGAGAAAATATGGCCAAAAAGTCGTCAAGAACAGCCTTCATCCTAGAAGCTACTAT

CGTTGCACGCATAGCAACTGCCGAGTGAAGAAGAGAGTGGAGAGACTGTCGGAGGATTGCCGGATGGTGATAA

CCACCTACGAAGGTAGACACAACCACTCTCCTTGCGACGACTCCAATTCTTCAGAGCACGAACCCTTTACATCCT

TCTGA 

>ClWRKY20 

ATGGAAATTATGGAACACAAGAATTTGATCTCCCAGTTGACTCAGGGGAAGGAACTCGCCATTCAACTCAAAAC

CCATCTTCACCCTTCTTCTTCCCCTCAAGAAGCTTGCCTTTTCTTGACTGAAATGATTCAATCTTCTTTTGAGCGA

GCACTTTTGCTTCTCAATTTCAACTCTTCTAATTCAAACAATATACTTTTTCCACATCAAATTGCTTTGCTGGAAGA

AGGACAAGAAGTAGAAGTAGAAGAATCATCCACTAAGAACAAGAGGAAGATCGGTAAGAGCAGTGATGTGTTG

AAGAAGAGAAAATTGCTGCCTAGATGGACTGAGGAAGTTAAGGTTTGCAATGGGACTGCTCCTGAAGGCCCTCT

CAATGATGGTCATAGTTGGAGAAAATATGGCCAAAAAGATATTCATGGTGCTAATTTCCCAAGATGTTATTATAGA

TGCACTCATAGAAATGTACGAGGATGTTTGGCAACAAAACAAGTTCAAAGATCGGACAATGACCCAAACATTTT



CGAGGTAACATACAGAGGAAGACACACATGTAGCCAATCCACTAATTTGGGATCGGTTGTTTCAATTTCAACTCA

AAATCAAATCTCAGAAGAAACCAATCAAATTCAACAAAACCCAAATTCTGAAATTTTGTTCAATTTCGGAGAAA

ACAATTTCAATCTCAAAACAGAGGATTTCAGCAATGTTTTTCTGCCATGTTCCTTCGAGGGGCCAATGATGGACC

CGGCTTTTATTGGCGGCGGCAGCTTGTCTGCAACGGCTGTGTCTCCGGCGGCCTCAGACACGGCCTGGGATTGG

AGCGCTTACGACGGCGGAGACGAGGGAGGACTACAGAGGGTTCAGTCGTCGGGGGAATCGGACATGACGGAG

ATAATTTCGGCGACAACTTCAGGAACAAATTCGCCGATTTGTAATGGGCATTGGGATTTCTCGCTTGATAACATTG

ATTTCGACCACAATTTCCCCTTCGACTCTCTAGATTTCATCTCTTGA 

>ClWRKY21 

ATGGAGGAATATGGCAAACTACAATACCCACCTCCGCCGCCGTCGCCGCCTCCGCCATGTTCAGATCCTGATGCA

ACCCCTCTGGAAATCGACTGGATCGCAGTTCTCTCTGACCAAGAAGTCACTGGAGACTTAGCGGCGGCAGCAGC

AACTTGCGAGTCATCGGAAACGAGAAGGGACGAAGAGAAGGGGGAGCGGAGGAAGAAAGGCGGTCGCCGGT

GGAGAAGGACCGCCGGCTGCCGGAGGTTTGAGTTTCAGACGAGGAGTGCTGAAGATATTCTTGATGATGGATAT

CGGTGGCGCAAGTACGGACAAAAAGCTGTCAAACACAGCCTCCATCCGAGGAGCTACTATAGGTGTACATACCT

CACATGCAATGTGAAGAAACAAGTTCAAAGGCTATCAAAAGACACAAGTATTGTTGTGACTACTTATGAGGGAA

CTCACAACCATCCTTCTCACTTCCTCATGCAAACCCTAACTCCTCTTCTCAAACAAATTCAAACTACTTTTCCACT

TTCTAAATTTTTTATGTATTAG 

>ClWRKY22 

ATGGAAGTCGATTGGGATCTTCACGCCGTCGTCAGAGGCTACTCCGCCGTGCCCTCCGCCGCCACCATTATTCCC

TCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCCAATAACTCTATTCCTTTTTCTTTTACCAGAGACCTAACCAACCAA

ACAAAAAGTCATTTCTTCACCCTTCAAGATCCATTTCAACCCCCCAATTGCAACTCCACTGAAGAATTGCATGAG

CTTTTCAAACCCTTTTTCCCCAAATCACAACCCTCTCCTCCGCCGCCGCCTCCACCGCCTGCTCCGCCGCTTCTTT

CTTCTCCGGCTGCTAAAATTCTGACCCATCACAAGCAACATCAGAGCACCCATCTCCCCAAACAGCTCCATTCAA

CCCCTGTTTCTGCTCCGAGATCCAAACGCCGGAAGAATCAGTTGAAGAAAGTTTGTCAAGTTCCCGCGGAGAGT

CTGTCTTCGGATATTTGGGCTTGGCGAAAATATGGACAAAAACCCATTAAAGGATCTCCATATCCAAGGGGATATT

ACAGATGTAGCAGTTCGAAGGGTTGCATGGCCCGAAAACAAGTCGAGAGGAACAGATCCGACCCGGGAATGTT

CATAGTCACGTACACGGCGGAGCACAACCACCCGGCGCCGACTCACCGGAACTCCCTCGCCGGGTCCACCCGT

CAGAAACCCATAACAACGACGCCCACCGCTTCCGGATCTGAAAAACCCGACCCGAAACAGCCGGTTTGCTCGT

CGGAAGAACAGAGTACGATCACAGAGAGCAAAGAAGAGAAGGAGGAATTATTAATGGCCGAAGATGAAGAAG

ACGACGATCTGGGGGTCTCCGATTTGATCGTCAACGACGATTTCTATGTGGGTTTTGAAGAGCTCGACAGCCCAA

TCACCGATGACTGCTTTTCCGATGAGTTTCCGACGAGTTTCGACCTTCCATGGTTGTTTAATGGAAACCCAGACA

GCGAAATTGTAAAACTCCCCTGTTAA 

>ClWRKY23 

ATGGAAAAGAAATTTGAAGACTCACTGATGGGGTTTGATAATTCTGCTGGATTTTACTCTCCGGCGGTGTTTTCC

GATGAGTTTCCGGCGTCGAATTTTGATTCTTTTTCCAGTATTTTCGACATGCCATGTGATGACCATAAAGCTTCTG

CTGCTGCTTCTTGTTCTTCTAATTCCTTTGACTTATTTAGTAGTGGAATTGAAATCCATGATTTTTACAATATTAATA

ATAATGATGATAATAATAATAATATTCCTTCTTCTTCTTCTTCTAATTTCTTCAATTTGCTTTCTACGGCGGCTCCGC

CTCTTTCCTCACCGGCCTCCACCGTGCCGGAGTCCTCCGAGGTTCTTAATGCTCCACCCACTCCTAATTCTTCCTC

TGTTTCTTCCTCCTCCAATGAAGCTACAGCTGCCATTCAAGAAGTTGACAAGATCAACAACAACACTGAGAAGC

CTTCTTCTTCTAAAGTGTTGAAGCCAAAAAAGAAGAACCAGAAGAAGCAAAGAGAACCCAGATTTGCTTTCAT

GACAAAGAGTGATATTGATCATCTCGACGATGGTTACCGATGGCGAAAGTACGGTCAAAAAGCGGTGAAGAACA

GCCCTTATCCTAGAAGCTATTATCGTTGTACGACGGCAGGGTGCGATGTGAAGAAGAGAGTAGAACGATCGTCC

GGCGACCATTCGATAGTTGTTACGACGTACGAAGGTCAACACACTCACCAAAGTCCGGTAATGCCGCGAGGAAG

TATCAGAGTTTTACCAGAATCCACCAACAACAGTCTCATCGCGGATCACGACACCATCGCCACTGGACTTTTATT

CCAACACAACACTACCCAACCCTTCATATGTAGCTCTCCACCGCCGCCATTTCTAACAATCAACTCGTCGGTGGC



GGCGGGAAGTTCCCGTCCTGCTCCTCCTCCTACTTCCTTCCCGCCACCACCGTCTCAAGCTTCTTTGGTCCGAGA

CCATGGGCTTTTGCAGGACTTGGTGCCATTGCAAATGAGGAAGGAACCAAAAGATGAGCAAAATGGATGA 

>ClWRKY24 

ATGGAGAATTTTGTGGAACGGAATCAAAACAAGCTCAAAAATGAGCTGCTTAAAGGCAAGGAATTAGCAAAGC

AACTCCAAATTCATCTCAATATGAGACCATCCGCATCATCCACGGCTGCTTCTTCTTCTTCTTCTTCTTCATTTTCA

AATGATAATGGTGGTGAATTATTAGTTCAAAAGATTTTATGTTCATATGAAAAGGCACTGTCTTTGCTCAACTCAA

ATGGAATCCAAATATCTGAATCTCCTTCATCTATTAATGGAGGAAGTCCAAGGAGTGAAGACTCTGACCGTGAAT

TCAAGGACCTATTTGATCAAACAAATGCTAATTCTTCCCGCAGAAGGAACATTCTTCCAATTTGGACACAGAAAT

TCCAAGTTAGTCCAGGGATGGCCCTTGAAGGCTCTCTTGATGATGGCTTCTGCTGGAGGAAATATGGTCAGAAA

GGCATTCTTGGTGCCAAACATCCAAGGGGGTACTATAGATGTACATACAGGAACCTCCAAGGTTGTCTTGCAACC

AAACAAGTTCAACGGTCCGATGACGATCCGACTGTCTTTGAAATCACGTACCGAGGAAAGCATAGTTGCAGCCA

AGTTTCCAATCTTAGTACTCCATCTACAACGACACCAAAGTTTCAGCAACAAAACCAACAAACATCACCTGATG

CTCTCTTGAACTCATGGGCATCCTTAAGAGTCATAACTCAAAACCTTGACACAACAATTCATGAAACCCCAACAT

TGTCATTTCATTACGACGCGGCAGACCGTGTCGAAACGTCGACTGGGGACGTCAACTTTGCCGAGTTTTCTCCAT

GTTCTTCATTTATGTCTCCAACAACATCTGGTTCTGGGTTGAGCTATTGGTCTGCCTCATCAAGTGGGTTGAGTGA

AGGATTTGTTGGGAATCAGAAGTTGGATTTGCAACCAAACAAATGTGAGATTTTTTCGTCACCAACTTCAGCTTT

GGACTCTGAAACTCCTGCCTTAGACTTCCCATTTGGTGACCTTCAATTGGACCCAACTTTCACATTTGACGACAC

CAATTTCTTCTCCTAA 

>ClWRKY25 

ATGGATCGTATGAAGGAAGAGAACAAAGTGTTGAGAAAAGCTGTGGAACAAACAATGAAAGATTATTATGATCT

TGAAATGAAAATTGGTATCATTCAACAAAACAATAACCTCAACAATAAGGACTCTCACAACTTCCTATCATTCCAT

GAAAATGAGAACAAGAGGCATGAAGAACCAACAAAACAAGACCTCGAACTCGGAGAAATGGCGAAGAAGAA

GAGACGAGTTCGGTCGCCATCGAAGGAGGACGAAATGAGGGAGAGTGAACTAGGGTTATCATTAGGGCTCCATA

CTAAGAACAATGATTTGGATCAAGAAGATAATCATAGGGAATTATTACAAGAAGAAAGAAGAGAAAAGAAGAA

GGAAGATTCAATAATGTCCAACTTCTACTCAATCCAAAACAAGCCACAAAGACCTGAATTGCAAGCAATGGCAC

CCCCACAAAACAGAAAAGCTAGGGTTTCTGTGAGAGCAAGATGTGAATCTGCCACGATGAACGATGGTTGCCAA

TGGAGGAAATATGGTCAAAAAATTGCGAAGGGAAATCCATGCCCTCGAGCCTATTATCGTTGCACGGTTGCACCA

GGATGCCCAGTTAGAAAACAGGTTCAAAGATGTTTAGAAGACATGTCAATTCTTATAACAACGTACGAAGGAAC

ACATAATCATCCACTTCCTGTTGGAGCCACAGCCATGGCTTCCACAGCTTCTGCAGCAGCTTCCTTTATGCTCTTA

GACTCCACTAATACTACTAATAATCTTTCTTCTCTTCCAAACCCTCAAAACCCTAATTTTCTAAACCCTCAAAACC

CTAATATTCTAAACTCCTCTTCCTATTCTCCAACTAATTTCCTCCAAACTCAAAACCCTAATCAACCCTCAACCAAT

ACATTTTACACTCCATTAATCCCCACATCTTCAACCTCAAACTTCCCCCAACCCTCCAATTGGATCAATACCAACC

CTACTTCCTTTTACCATACCAACTTTCCCCTTCACGGCCGCTCCTTGAGACCACCCGACGATAATAAGCCACCGTT

CACACCTGAGAGTGTGTCTGCTATTGCTTCTGACCCTAAGTTTCGAGTCGCGGTTGCGGCTGCCATTTCTTCGCT

CATTAACAAAGAGAATAACAACACAACAACGTCAAATTCTCCTATCGAAGATTCTTCTTCTTTCGGTCCAAGTAA

GGATGGGAAAGGCAGCAGTGGCGGCGGTGATAGTGATGGCAGAAACAAGAAATGGGTTGTTGAGTCCCTCTCA

TCAAATGGTAATTAA 

>ClWRKY26 

ATGGAGAATTATCAGATGTTTTTCCCTTGCTCCAGCGGCGGCGATGGTGGCGGACGACTGTCGGCGTATCATCAT

GCCGACATGTCATCTGTTTCCGGGTCTGATATATTTGGGAATTTTCACGGCGGCGATATGGAGGTAAGTGGGGTTT

TGGGGATGAAGACAGAGATGGATGCGGCGGCGGCGACGGCGGTGGAAGCGGACGGCGGCGGAAAAAAGAAA

GGGGAGAAGAAGGTGAGGAAACCAAGATATGCTTTTCAGACAAGAAGCCAAGTTGACATTCTTGACGATGGATA

TCGTTGGAGAAAATACGGTCAAAAAGCTGTCAAAAACAACAAGTTTCCTAGGTAA 

>ClWRKY27 



ATGGATATTTTTTTGGATCTTAATGTTGATCCTACTTCTTCTTATGCTAATTCAGCCATGGATGAGGCTCTTCATTCT

TCAAAAAGAGATGAGTTTGATGGAGAAATCTTTGGAGAAAAAGAAAAACTCTCACTGAGCTTGGCAAATAAGG

GAAGTGAGTCGTCAAGCTCGACATTGGAACAAGAGTTGGATAGAAAAATCCAAGAGAATGGGAAACTAAGTCA

AATGCTAAGAATAATGTATGAGAAATACATTAATCTTCAAAAGCAAGTGATGTATCTGTTGAGCCACCAAAAGCA

AAACTCAGAAATGGAAGGTGTTTGTTCAAGGAAGAGAAGGGCAGAAGGAGAAGAAGATAATTATGAGAATTTG

GAAGGGATTTGCAGCACAAGAGATGAAGATTTCAACAGGTGGCTTAAGAGGCCAAGATTAAATGGAAACTCAA

AAGTTTCTAAGGTTTTTGTGCAAAAAGATGCATCAGATCCAAGCTTGGTGGTGAAAGATGGATATCAATGGAGG

AAGTATGGGCAAAAAGTCACAAGAGATAACCCTTCTCCAAGAGCTTACTTCAAGTGCTCCTCTGCACCAAATTG

TCCTGTCAAAAAGAAGGTGCAAAGAAGTTTGGAAGATCCAACAATTTTGGTGGCCACTTATGAAGGAGAACAC

AGCCATGCCAGCCATTTTCAAACTGAACTTTCTTTAAGGTCCATCAATGGTGGCAAAGGCAGTGCAGTTCCCGTC

TTAGCCACGATCAAACCGTCGTGTGCTACCGTGACCCTCGATTTGATTCACGAAGACGGGCTGTTTAAGAGTCCT

AAAGATTACGCTTCGTCGGAGTCGGCCGAGGCAGCGGTTTGGCAGGAGTTTTTGGTACAACAAATGGCCTCTTC

TTTGAAGAAGGATCCTGAATTTGCTGGCATTGTTGCAGGTGCCATTTCAGGCAAGGTTTTGGGAAACCAAACAA

ACAGAGAATAA 

>ClWRKY28 

ATGGCTGTGGAGCTCATGGTGGGTTTTGGGGATGCTACTACTCCTACTAATTTCACGCCCAAGATGGAAGAAAAT

GCCGCTGTTTCTGCTGTTCAAGAAGCCGCTTCTGCTGGGATTCAAAGCGTCCAGAATTTCCTACGTTTGATGTCC

CATACTCCTAATCACCAACACTCCCAAGACGATTCTTCTGCTTCCACTACTCCTAATGCTATCGCTGGATACGAAG

CCGTCGCCGATTCCGTCGTCAGTAAATTCAAGAAGGTCATTTCTTTGCTCGACCGAAGCAGAACCGGCCACGCA

CGTTTCAGAAGGGCTCCGGTTCTTACTACTACACCGCCCCCTCCTCCTCCGCCCAAGGTCAAGCCGCAGCATCA

AGATCCGAGTTCGTCGTCTCCGATTTCAGTCCCTCAGATTCAAGTAAAGAAACAAGAATCAGTTTCTGCTTTTAA

GGTTTATTGCCCCACGCCCTCCCCTGTTGTGCGTTTGCCTCCTCTGCCTCACAACAACTCCCATCAGCCTTCACAT

CCACCCAATACCTTCCAAGCACAGCAAAATACTTCGTCGGTGGTACTCAAAAATGGGTCTGTAGATAGAAAAGA

TGCGACTACCACCATCAATTTTGCAGCCTCACCCCCGATTTCCGCTGCAAATTCGTATATTTCATCATTAACCGGA

GACACCGAAAGCTTACAGCCATCTTTGTCATCTGGGTTCCAGTTCACCCACATGTCCCAGGTCTCTTCCGCCGGA

AAGCCCCCTCTTTCATCTTCTTCGCTAAAGAGAAAATGCAATTCCATGGAGGATTCCGCCATGAAGTGTGGCTCG

TCTTCCGGTCGGTGTCACTGTTCCAAGAAGAGGAAAAACAGGATAAAAAGAGTCATCCGAGTTCCCGCCGTTAG

CTCAAAACTTGCCGATATCCCACCAGACGATTACTCCTGGAGAAAGTACGGGCAAAAACCCATCAAAGGATCTC

CTCATCCAAGTGTTGGTTTGTGTGTGTGGTGA 

>ClWRKY29 

ATGGGTGACGATGATGAACAGCCGCCGCCGCCGCCGCCGCCGCCGTCCAAATCTTTGAGACCCACTATTAATCTG

CCGCCACGGAGTTCTATGGAGTCACTCTTCGGCGGTGGGTCGGGTTTGGGATTTGGGTTTAGCCCAGGACCGAT

GACCCTCGTCTCGAGCTTCTTCTCTGATTCCGACGACTGCAAGTCTTTTTCTCAGCTCCTCGCCGGAGCTATGGC

ATCGCCGGTGGCTGCCGTTCCTCCGTCGGCGTCTGAGTTTAAGGCTTCTACCGGTCTGCTCGAATCTCCGGAGCT

TTTCTCGCCTGGTCAAGGACCTTTCGGAATGACTCATCAGCAAGCTTTGGCTCAGGTTACTATGCAGGCCGCAGA

AGCCTATTCTCATAATCAAATGCAAGCAGCATCTTTTTCTTCATCAGTAGCACCCTCTGCATCCTCCTCACAGCTT

TTGACTTCCTTGCCGGTCGAGAAGACTAAAGATCAGCCGATGCAACCTCCGTTACAGGACTCTGCAGTTGCATC

CAAGGAGCCATCAGATAACTCTCAATCAGAGCAGAGATTGCAATCTTCTTTGTGTAATGTTGATAGGCCTACTGA

TGATGGATACAATTGGAGAAAATATGGACAGAAACAAGTGAAGGGCAGTGAATTTCCTCGAAGCTACTACAAGT

GCACGCACCCGAATTGTCCTGTCAAGAAAAAGGTTGAACGATCTCTGGAAGGACAAGTCACTGAAATTATCTAC

AAGGGCGAGCACAACCATAAACGACCTCAACTGAATAAGCGGGCAAAGGATGTCGGAAATTCTAACGGATATTC

GAGTATTCATGGAAATCCTGAGCTATCTTCTCAAGTTCAGAGTGGATATTTGAATAAATTGAATGAGCAGACATCT

GTGTCTTCCACTGCAAAGAAGGATCAAGAATTGAGTCATGTTACACACGAGCAGTTGTCGGGTACTAGTGATGG

TGAGGGAGGGAGTGAGATAGAAACTGGAGTGAATCGAAAAGATGAAGACGAACCTGATGCCAAGAGACGGAA



CACTGAGGTTAGAATTTCTGAGCCAGCATCTTCTCATAGAACTCTCACAGAATCCAGAATCATTGTGCAGACTAC

AAGTGAAGTCGATCTATTAGATGATGGCTACAGGTGGCGTAAGTATGGGCAGAAAATTGTTAAAGGCAACCCTTA

CCCAAGGAGCTATTATAAATGCACAACTCCAGGATGCAATGTTCGTAAACATGTAGAGAGAGCTTCAACAGACC

CGAAAGCTGTCATAACGACCTACGAAGGTAAACACAATCATGATGTTCCAGTTGGTAAAATCAGCAGCCACTGT

TCAGTCAACAGTAACAATCCTCAACTAAAATCACAAAATATAGTTACTGAGAAAAAAATTTCAAGTAACAACAC

TGATCCTGGGAACTCTCGTCAACAGCCTGCTGGACTTTTACTGTTAAAGGAAGAACAAATAACATAG 

>ClWRKY30 

ATGGCGGTCGATCTGATGAGCTTTCCAAAGATGGATGATCAAATGGCTATACAGGAGGCTGCATCGCAAGGATTG

AAGAGTATGGAGCATTTGATTCGTCTTCTTTCTCACAAGCAACCCTCAAGCCATGTTGATTGCTCTGATTTAACTG

ATGCAACCGTTTCCAAGTTCAAGAAAGTGATCTCTCTCCTCAATCGGACCGGTCACGCTAGATTCCGGCGAGGT

CCGGTTTCTTCGACATCCTCCTCGTCGTGCGGTTCATCTGCTCATCTCTCTTTTCCTCAAAATCAGGCGATGAATC

TCACTCCTACTTCGTTTACTTCACCGGCCGCGGTTCCTGCTCCGCCGTTCACCGCTCCGGCTTCCGTGGCTCAGC

CACAGGCGAAAGTCGTCGCTGCGGCGGCGAACATCCTTCAGTCGCAGCCTCAGAGCATGACTCTCGATTTCACT

AGGCCGAATATTTTGAACTCAAATCCTAAGGGAACCGATTTGGAATTTTCTAAGGAGACCTTCAGCGTCTCGTCC

AGCTCCTCGTTTATGTCCTCAGCCATCACCGGAGACGGAAGCGTATCCAACGGAAAGTTAGGAAAGTCGATCTT

CTTAGCACCAGCGCCGACTGCTTCCGGTGGTAAGCCGCCGCTCTCGGCGGCGCCTTACAAGAAGAGGTGTCACG

AACACGATCATTCCGAAGATTTGTCTGGAAAATTCTCCGGGTCAACATCTGCTTCCGGCAAATGCCATTGCTCAA

AGAGAAGAAAAAATCGTACGAAGAAGACGATTCGAGTCCCAGCGATTAGTTCAAAAATCGCAGATATTCCACCG

GACGAGTACTCGTGGAGGAAGTATGGTCAGAAGCCGATCAAAGGATCTCCATACCCACGGGGATATTACAAATG

TAGCACGATGAGGGGATGTCCGGCGAGGAAACACGTGGAGAGAGATCCGAACGATCCGGCGATGTTGATTGTA

ACGTACGAAGGGGAGCACCGCCATACGCAGAGCTCGTTGCCGGAAAATATGGCGGCTGGTGTAGCTTTAGTTTT

TGAGTCAACTTGA 

>ClWRKY31 

ATGGGAAATTCTGGATTGTTATTCTCCGATGCGATTATTCCCAATAATAATAATATGTTCGATTTTCCATTCATCGAC

TCCACTGATTCTTCTTCTTCTTCTTCTTTTAAGCCTTCCACTTTCTTGGATTTGTTAGCCACCCAAGATTACACCCC

TTCTTTATTCGATCTTTTCTCTCCTCCGCCGCCGCCTCCTCCTCCTCCTCCTCCACCACCCCCCTCCTCCGCCGTGC

CTGAGTCATCCGAAGTCCTCAATACTCCTCCCACTCCTAACTCCTCCTCCGTCTCTTGCTCCTCCACCGAACGCCT

TCTCGACGCCGATGATGCCGATCGGGATAAATCGCCTTTCAACAAACAGTTGAAAGCAAAAAAGAAAAATCAAA

AAAGGGGAAGAGAACCGAGATTTGCGTTCATGACAAAGAGCGAAGTGGATCATCTAGACGACGGTTACAGATG

GCGAAAATACGGTCAAAAAGCCGTTAAAAACAGCCCTTATCCAAGAAGTTATTACCGTTGCACCACCGCCGGCT

GCGGCGTCAAAAAACGAGTCGAACGATCCTCGGACGACCCTTCCGTCGTCGTCACCACTTACGAAGGCCAACA

CACTCATCAAAGTCCAATCATGCCACGTGGAGCTACATCAGCCGGCGCCGCTGCCTTCGCCTCACCCCAACCGC

CGCTTGTTTTCCCACAGCCGCAATTATTCCGAAACCACCATCAGCAATATACGTACGCTCCGGCGCCGCCTGTGG

ACGTTGTCACGTGCGGCCGAGTGTTTGATCCCGTGTTTCATAGTTTTGGTGGTGATGAACGTCGTCGTATTGATG

GAATAACTTGTTCTAATTCTGATTCTTTCCAAGACCATGGCCTTCTACAAGATATGATCGTACCCTCCTCCAACTCC

TTACAAATCCCAGAAGAAGATAAACAAAATTAA 

>ClWRKY32 

ATGGCGGAGCGGGAAAGCTTCGAAACTGACCAACTCGGAAGCTCCAAGGCGGCTACTGCCGGGCAAGAGGAT

GATGAAGAAGACATGGAAGATTCCGAGGATGAATCAGAGGTGGAATTGGAAGATGGAGGAGGAGGAGGAGGG

AGTGAGTTGCAACCGACTGAGTTGAGAACCGGTTCGTGGGTTAGTGAAGCTGTGGTGAGGGGTTCACGTTCTG

AAACCCTAACGGTGCCGTCTGCGAATCAATCCTCCGAGAACGGTCGGTCTGATGGTTTGCCTGTCAATTCTGCTG

TGCAGTCACTCGAAGGAGCTGAATTGAAGCAAGCTCCATCTTCCCGCAATGAGCAAAAGGCTGTTGAAGCAAC

CCAGATAGATAAAGTTCAAGAACAAAACCAGCTTCAGGTGTCAACATTTAAGGGACCTGGTTCGGACCAATCAC

CAACTTCAGTTACCCAGTCTATCTCATCCTCCCAAAGTCCAAGTTTGTCTGAACATAAGCTGTCACCTAAGAAGG



TCCAGAAAGAATGTAAGCCAGAGCCAAGCCAGAAAAATTCCTCCAACCATAAAACTGCATCATCTGTTCCGAAT

GTAAGGACACCTGCTTCTGATGGTTACAATTGGAGAAAATACGGTCAGAAGCAAGTGAAGAGTCCTAAGGGTTC

ACGTAGCTATTACAAGTGTACATATTCTGAATGCTTTGCTAAGAAGATCGAATGTTGTGATCACTCGGGCCATAGA

ACAGGGACTGTTTACAAGAGCGAACATAGCCACGATCCACCTAGGAAGATTAGTATCCCCAAGGAAAGTAAGCT

CGTGCCATATGTTGAGCCTGTGGTTAAAAAAATCATTGCAGAACATTCCAGAAGAGTAATTAATGATTCAGATCC

TCCCACGCCTTCAAAAGAACCTGTACGGGAAACAGCTATAGTCCTTGAAAGGAAACGACAGCACTCAAGTGAC

TCTGATGGAAATGATGAATTTAAAATCAAAGATGAGAATGGCGATGGACCTGAAACAAAACAAAAAGTTAAGAA

AAGCAGTGCGGGAAATTCAGGTACTCCCTTAAAACCTGGAAAGAAACCCAAATTTGTGGTGCATGCAGCAGGT

GATGTGGGAATCTCGGGTGACGGATACAGATGGCGCAAGTATGGTCAGAAAATGGTGAAAGGAAATCCTCATCC

TAGGAACTACTACCGATGTACTTCTGCTGGGTGTCCGGTCCGTAAACATATCGAATCAGCAGTAGAAAATCCAAA

TGCAGTAATTATAACATACAAGGGAGTTCATGATCACGACATGCCTGTACCAAAGAAACGACATGGTCCACCGAG

TGCTCCTCTTGTAGCTGCTGCAGCGCCAGCCTCCATGAGCAATACGCAACCGAAGAAAACCGACGTGGTTGAGA

GCCAAATCTCTTCAACACAGTGGTCTGTGGATGCTGAAGGAGAGTTGACTGGTGAGGCCTTGGAGCTTGGGGGT

GAGAAGGCAATGGAATCTGCTCGAACACTTCTGAGCATTGGATTTGAAATCAAGCCTTGCTGA 

>ClWRKY33 

ATGGCGGTGGATCTCGCAGCTTTTCCGGCCAAGATGGATGATCAAACCGCCATTGAAGAAGCCGCCTCCGCCGG

TTTACAGAGCATGGAGCATCTAATCCTTCTCTTATCCAAACAACAACACTCCCAAACTCTTAATAACAATCTCAAT

TACTCTGGCCTCACCGATTTCACCGTCTCCAAATTCAAACGATTGATTTCCCTATTAAACCGTACCGGCCACGCTA

GATTCCGCCGTGGACCCTCCGATTCCCCAAATCCCGTCCTCAATTCTCTCGATCCACCTCTCAAAACCCATTTCCC

TAAACCTAATTTCTCCCCTGCTTCCAAATTCCCTGATTCTAAGGATTCCACTACCACCTCTTCTTTTGTTTCCACGA

TCACCGGTGACGGCAGCGTTTCTAACGGCAAGGTTGATCTCTCGGTCTTTGCGACGCCGCCGGTGTCCGGTGGT

AAACCACCGTTGGCGTTGAAGAGGAAGTGCGATGATAGCTCTGGATTTGGTTGTAAGGTTCCGTCGAAGCTCTG

TCACTGTGCGAAGCGAAGGAAATCTGGAGTGAAGAAGACAGTAAGAGTTCCGGCGATCAGTTCTAAGATCGCT

GATATACCTTCCGATGAATACTCTTGGAGAAAGTACGGTCAAAAGCCCATCAAAGGCTCACCTTATCCTAGAGGG

TATTATAGATGCAGCACCGTCAAAGGATGTCCGGCGAGGAAAAAGGTGGAAAGAGCTCGTGACGATCCGACGAT

GCTCCTCGTAACTTACGACGGAGATCACCGTCACCCGCACCCTACGGTGACCGATGCCAGCGTGGGTGTCGTTT

CCCAGAAGAGTTGA 

>ClWRKY34 

ATGGAGGCTGAAAAAGCTTTGCCAACCATAGATGATAAAGTTCAATCAAGTGGAGGAGGAGATGAAGAAGCTG

CTCCCAATCCTAAACAAGATGTTCTTCTCAAGATTCTTTTTACTTACAACAATTGTGAGGATGAGAATCATCTAAT

TAACCTCCAAGATGACCAACATCATGAAGAAAGAATCAAAAGGACGAGAGTTGAAATGAGAGAAGTAAGGGAA

GAAAACGAGAGGCTAAAAAAGAGTTTGGATGAAATAATGAAGGATTACGAGACATTGAAAAGGAAGTTCCATG

AGATGAATCATCAAATTACACAAACAAATGGAAGTACCATAAATAATATTGATCATGAAGTTGAAGAAGAAGTTG

ATGACTTGGTTTCACTCACATTAGGAAGATTCTCAACCCATCAAAACAAGAACACCACTTCTTCTTCCTCACTGA

CTAAATTAGATCATCAAAAAATCTTAGACCTCAAACAAGATTATATTATTCAAACCCCATCAATTATTGATCGCAAT

ATTCAAAGTCCAACCCATAGTGAACCTAAAGAGGAAGAAGCCGGACAGACGTGGCCGCCAAGTAAAATGTCGA

AGCCCAGCAGTTTGCCCCCGCCCCCCATCGGAGAAGATGAAGTTTCTCAACAAAATCCTCCAAAGAAAGCTAGG

GTTTGTGTGAGAGCTCGGTGTGATACTCCAACGATGAACGATGGTTGTCAATGGAGGAAATATGGACAAAAGAT

TGCAAAAGGAAATCCTTGCCCTAGAGCTTATTATCGTTGCACTGGTGCACCCACATGTCCAGTAAGAAAGCAGG

TGCAAAGGAGTGTTGATGATATTTCCATACTAATAACAACCTATGAAGGAACTCACAACCATCCTCTACCTGTTTC

AGCCATGGCCATGGCTTCCACCACCTCGGCCGCCGCCTCGATGCTCCTCTCGGGCGCTTCCTCCTCCACCTCTCA

ACCCGGTCTTAACCCTTCATTCACCACCGCCACCGCTGCAGCGAATCTTCATGGAATGAACATGTATCTCTCTAAC

AACACCAATTCAAAGCAATTCTACTTGTCAAACTCTTCAATGCTATCTTCTTCTCTCAACCATCCCACAATCACTT

TAGACCTAACTTCAAATCCTCCCTCAACTTCCTCCTCCTCCTCTCCTTTCCATAAGAATATTCCTTCAATTAATAAT



AGTTACCCCCAAAAATACCCCTTCACAAGCCTTGATTTTGGCTCTTCACAACCCAACTTCATGTCTTGGAACAAT

AATAATAATAGTGGTCATCAAGCTTATAGTAATATAAGCAAAAATAATGCAATAATAGGAATGCCGTCAGACTTTG

CTAAACAACTCCCTCTCCATACTAACATTTATCAAGCCTATCTTCAACAATTTTCCAAATCTTCAACTCCGCCGCC

CCCACCGCCTCTACCAGACACGATAGCGGCAGCAACTAAGGTAATTACGTCGGACCCGAGTTTCCAATCGGCATT

GGCAGCTGCCTTGAGCACGATCATCGTTGGTGGCGGGAGTGGCGGCGAGACGGGTCCTCCAACTTCCAGCTTCG

TTGGAGGAGCACAGGCAGCTAAGTCATTAACATGCTCCACCTCAAAGAGTCCTTCTTCATCTCCTGGGGATAGTA

GAGAAAATGGGAAGTGA 

>ClWRKY35 

ATGGACCGCCGTGTTCGTACAAACCCATTTGTCTCCGAGCAAGAAGATCCTGAAGCCACGTCGGATGACGGCTC

ACCGGAATCACCCTCCGACGGCAATGACTCAAAATCCGCCTCCGCCGGCCCACCTCCCAAAAAGAGTAGAAGG

GGAGTGCAGAAGAGAGTGGTGTCCGTACCGATCGGTGACGTGGAAGGATCTAAGAGCAAAGGGGAAGCATATC

CACCGTCCGATCCATGGGCATGGAGGAAATACGGCCAAAAGCCAATCAAAGGCTCTCCTTATCCCAGGGGATATT

ATCGATGTAGTAGCTCCAAGGGCTGCCCAGCAAGAAAGCAAGTAGAAAGAAGCCGTGTGGACCCCACCAAGCT

CGTTATTACCTACGCTTTCGACCACAATCACCAACTCCCGGCCACCAAATCTCACCACCACCACCACAATTCCTC

CCCATCCTCCGCCGCGATCGCCGCCGCATCCACCGCAGCCGACTCTTCGTCCCCGGGGAGCACTACGACGTCGT

CCTCCACTTCCTCCGGCGATAACACGAACGCCGCTCCATCGTCGCCGGCAGCGGCGGCGAAGTTCGAGGAGGC

GGCTGCGGTTTTCGCAAGTCAGCCGGAACTGGAACTCGGCGGCGACTCGCTGATGATAAAACCATGCATCGGGG

ATTTCGGATGGTTGGCTGACGTGGCGTACGACAGAATCCTGGAGGGCCCGATTTGCGGGGGAGGCGACATATTC

GACGACGCCGATGTAATGGTTTTGTCCACTACAGGTGATGACGAGGAGGAGTCGTTATTTGCGGATCTTGGGGAA

TTACCCGAAGGCTCTGTTGTTTTCGGCCGACGACGACCGGTCCAACCGGACGGACCAAACCGGACATGTGGCA

GAGTTTTAGACTGCTAG 

>ClWRKY36 

ATGGAAGAGGTTGAAGAAGCTAACAAATCAGCCATAGAGAGCTGCCATGGAGTTTTGAATCTTTTAGTTCAACC

TCCTCAAGACCAACTTCATTTCAGGAATCTAATGGTTGAAACTAAAGAAGCTGTTTTCAAGTTCAAGAAAGTTAT

TTCTCTCTTAAATTCTGGTTTTGGTCATGCCAGAGTTAGAAAATTCAACAAGATTCCTCTCCCTTTGCCTCAAAAA

TCCCTCTTAGATTCCCCAAATTACACTCCACATCCTCCAAACAAAAATCTTTACCCTTTTCACTCTGGTTTGAATG

GTAAAGTTTCAATTTTTTTGGGAAACCCAGATTTACAATTGAGTCCAAATGACAAGAATTCCCTCCAAATTCCCA

AAAAATCTCCATCTTTAAACTTCAGCTTCCCTCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAACAACAACA

ACAGAGGATTTTGGCTCATCAGAAACAAATGAAACAGCAAGCAGAAATGATGTTTCTAAGGAATAACAGTGGGA

TGAACCTGAATTTTGACACATCTAATTGCACATTGACAATGTCATCAGCTAGATCTTTCATTTCTTCATTGAGTATG

GATGGCAGCGTCGCCGACGGAAGCTCGTTCCATTTGATCGGACCGTCGTCAACGACAACGACGTCGGCCGATAA

CAAGAGGAAGTTTTCTGCAAGAGGAGATGAAGGAAGCTTGAAATGTGGAAGTTCTGGCAAATGCCATTGCTCA

AAGAAGAGGAAACATAGAGTGAAGAGATCAATCAAGGTACCTGCCATAAGTAACAAACTTGCAGATATCCCTTC

TGATGATTATTCATGGAGAAAGTATGGGCAGAAGCCAATTAAGGGCTCTCCTCATCCCAGGGGTTACTACAAATG

CAGCAGCATGAGAGGTTGTCCGGCGAGAAAGCATGTTGAGCGGTGCTTAGAAGACCCGTCGATGCTTATTGTAA

CGTATGAAGGAGAGCATAATCACCCGAAAATGTCGACGCAATCTGCACACACTTAG 

>ClWRKY37 

ATGGATGGTGACATAATGAATCCACAAGGTCATCTTATGGGAACTTCTTCATTGATTAATAATTGTGAAATTGATTG

GGATGGGCTTTTTTCTGGATCATCTTGTTTGAGTAATATAGAGATGGAGAAGGGAATTTGTGGAAGTGAGGATCA

GGTTATTGCATCAATGGGAGATTATGATAATGTTGTGAATATTGGAGGAATAAAAGAGGGTGATATTGGTGGAGG

GAAGAATAATTGTAATAAAGGGAAAATGGTGATGGGTAAAAGAAGAAGTGCAATGGCTCCAAGGATTGCTTTTC

AGACAAGGAGTGCTGAGGATGTTCTTGATGATGGCTATAGATGGAGGAAATATGGTCAGAAGGCAGTCAAACAT

AGCAATCATCCTAGGGAAAAAAATGGAGAGGATGATTTGTCATTGAGCATTAGGCTCTCAAAAGCTTTTGTGTAA 

>ClWRKY38 



ATGGAGGAAGCCATTTCTTTGATTCTTCGGGGGTGTTCTTTGGCAAGGCAATTGGAATTTGATGTTTTAAATTTGG

GAAGTAATAACATTAATGTTCCTCAACCTCATTTGATGGCTCGATCTTGTGATGAGATTTTGGGTGTTTTTTCCGCC

GCCAAGGAGCGGTTGAGCAGCCATGAACAATGGCCGCCTTTCACGGCGGTGCAACGGGAGGTGGGGTTGGAGG

AGTGGCTGAGATCTACTTGCTCCCAAGCTATGGAGTTGGCACAAATGCAGACAAGGTCGCCGGCACCACCATCT

GCGGTGGTGGCAGTGCCAGTGCCGGCAGCCGTGGAGGATTCCGGGAAGCTTATAGCAATGGGTTTTTCTTCTTC

TTCCTCTTCCTCGTCAACAAAAGCACGGAGACGAAAAGATGATACGGAGAAGAGGACGGTGAGGGTGGCGGCG

CCGCGCATCGGAAACACAGAGTTGCCGCCCGACGACGGCTTCACATGGCGGAAATATGGACAGAAGGAGATTC

TTGGCTCTAGGTTTCCCAGAGGCTATTTCAGATGCACCCACCAGAAGCTTTACCACTGCCCAGCCAAAAAGCAC

GTGCAACGTCTCGACGACGATCCCCACACGTTCGAAGTCACCTACCGCGGGGACCACACGTGCCACATGTCCGC

CACCGCCCCCTCCGCTCCTCCGCCACCGCTGCCTGCCATCGCCGGCGGCCAACACATATCCCAGTTCCGCCCCCC

CTCCACCGGCTGGCTTTCAGTGGAGGTCGTCGGTTCTGCAAGTGCCTCGGCGTCCGGCGGTCCGGCAACCGTAC

GATACGGAAAAGACGTGGCCGAGCAGTTTCCGGTGGTGGACCTGGCTGACGTCATGTTCAACTCCGGTACGGGC

AGTAGTAATAGTATGGACTCTATCTTCGCCGCTTACGTGGCGGACGATCACCATCACAAGTGGGAGAAAGACGA

CAAGAAGAATTAG 

>ClWRKY39 

ATGGAGCCCGCGGATTTTTCTCACGCTGGTATCCCGGCGGAGACAAGGAGGAAGATCACGGCGAAGCTTCTCTC

CGGCCGACAGTCAGCAGCTCGCCTTCAGAGTCTTCTCCAGTCGGCGGCGGCGGCGGACCACGACCCCCTAGCT

CTTGCCACAAAGATCTTGACTTCTTTCAATGAATCCATCTCCATACTAGAGTCGGCCGCAGCGGAGTTGAGCTGT

CCGGATCATTCCCTTTGCTCCGATCTGGATTCCGGCGACTCACGGGGGAGCACGGCGGTTAAGAATCATCAAGG

ACGTGCCAACAAAAGAAGAAGATTGATGAATACGAGAGTTGTTATGACGGCAACGACGGAAGACAAATATGGT

TGGAGGAAATACGGCCAAAAGGTTATCCTCAACGCAACCTATCCAAGGAGCTATTTTAGGTGCACTCACAAGTA

CGATCAAGGCTGTAGAGCCACAAAGCACGTGCAAAGAATGGAGGGTATGGATTCAGAAATAATGTACAAGATCA

CCTACATCTGTGACCACACGTGTAGCACCGCTTCACAGATCATCGCTTCTGCCGTTGCCTCCGCTTCCGATTCTTA

CAACCTCATATCGTTCTCCAACTCTCACAACGGTCAATTGATCGAGGGTACTGGCCACAGTTTCTTTTGTCCAAAT

AATGACGATGCAATGAAGGTGAGAGAGACAACGACGACGAGTGGTTCGACAAATCATGAGGTTGATCTGTGGT

CAGAGTTGAAGGATTTTGGGAGCTTGCAAACAACGACAATGACAAATCAATATTATTTCTCGACGGGAGACGAT

GATGCTGATTCTCTCATGTTTTGGAATGGTTGTTTACAATAA 

>ClWRKY40 

ATGGTGTTTTCTCGAGCTTCCCAGCTCGTCGAAATGCAACGAGGAGACTGTTTTACACAGCCACCACCCGTCTC

CGGTGGGTTTCCGCTGTTTCGCGACGTTCCGACAGACGACATGTCGTTCGATGCGACGAGTAGAATGAAGGACG

ACGACATCGGCGTTCCGCTTAGTAAAAGATTTCATGTTGATGAGTCTGCTAGGAATGGAGTAGATGGGTTGGAGA

AGAAGGAGGCTGTGATGGCGGGAACGACGACAACGACGACAACAGGACGGGGAGATTATGATAAGAGAAAGA

AGATGAGAAGCCGGAGATTTGCTTTTCAAACGAGAAGTCAAGTTGATATTCTTGATGATGGTTATAGATGGAGAA

AATATGGACAGAAGGCTGTGAAGAACAACAAATTCCCAAGGTATTCAATTATGTATTTATTATTATCTTAA 

>ClWRKY41 

ATGGAAAGTGGGTGGAGCTGGGATCAAAAGTCACTCATTGGTGAGCTAATTCAGGGGCTGGAGCTTACCAAGCG

ATTGAGAGCAGAGTTGAGTTCAGCATCTGCAGAAGAAAGCAGAGGATCCTTAGTGCAAGGGATTTTATCTTCATA

TGAGAAAGCTCTTTTGATACTGAAATGGAATGGACCAATGAATCAGCCTCAGATGGTTGAAGCAACACCTGGTT

TGCCAGGCTCTCCAATTTCTGTTAATGGAAGTCCTTCTAGTGATGACTCTGGTAGAGGTCTCAAGGACCCTCAGG

ACCCCAGAAAAGAATCAAAGAAGAGAAAGACACAGCCCAGATGGACAGAACAAGTGAAAGTGAACTCTGAGA

CAGGATTCGAAGGACCCCATGAGGATGGTTATAGCTGGAGAAAATATGGGCAAAAGGACATACTTGGTGCAACA

TATCCCAGAAGCTACTATAGATGCACTTTCCGCAATACTCAGAATTGTTGGGCAATAAAGCAAGTGCAGAGATCA

GATGAGGACCCTTCTGTGTTTGAGATTACATACCGTGGAAAGCACACTTGTTCCCAAGGAAACTATTTAGCCCAA

TCATGTCATTCACCAGATAAGCAAGAAAAGAAGGAAAATGACCACGACCATGGCCACAATCACGATCATCATCA



GCTGCAGCCTTCGCAAGAGAACCTATTCAGTAATCAAACCATTGAGAACATTGAAAAGCTCGAAAACAAGGCGT

CTACCTTCTGCTTTGGCTCAAGCTCAACTTCTGTTGGATGTAAGGACATTGTAAATGGTGGCTTTTCACATTTAGC

TATCGACACTCATGCTGCCTTGGGAAGCTTTACTCAGTCATTTATCTCCCCAACTACACCCGACTCAAACTACTTC

ACTCCATCCCCATGCCAAAGGAGCAACATAGGAGAGACTCATAATGTGCAACATCCAGAACCTGATGTCCATGA

GATTTTCTCGGCCAACACTTCAGCTACCAATTCCCCTATCCTGGATTGGGATTTTCCATTTGATTCAGAGCAGATC

AACCCAAATTTCCCATTTAATTCCCAAGGGTTTTTCTACTAA 

>ClWRKY42 

ATGTCTTACAATAGTAACCAGCAGCTCACTACGTCGGAGAGCGATCTCTCCGAGCAGCCGGGGTTGGAGTTTAC

GGACTGGATGTTTGATGGGTGGCTGAACGAAAACTCTTCATCTCTGGCCGACTCGGTGATGTACTCGGTTTATCA

AGAGGGGGAGGTTGATGAATTTGTTGGGAACACCATTCAGCAAGGACAGCCTAGCAGCAGAGACAGTGGGAGA

GAGAGAGAAGTTAGAGAAAGATTTGCATTCAAGACAAAATCAGAAATTGAGATTCTGGATGATGGTTTCAAGTG

GAGGAAATATGGGAAGAAGATGGTGAAGAACAGCCCAAATCCAAGGAACTACTACAAATGCTCGGTCGAAGGC

TGCCCGGTGAAGAAGAGAGTCGAAAGAGATCGAGAGGATCCGAAATACGTGATAACAACATACGAGGGTGTTC

ATACTCATGAAAGTTCTTGA 

>ClWRKY43 

ATGGAATCCTCAACTACCATCAAAACCTCTCTCGACCTTAATTTCAATCCTCCGCCGTACACCGCCGACGAATCTC

CTCTCACTCACACTCCTTCTCCACTCAAAGAACAGGCTCCAGCCATTCTTGCGGAAAAATTGAATCGGATAAGTT

CGGAGAATCAGAAACTGAATCAGATGCTAGGGCTGGTGGTTGAGAATTGCAATGTTCTGCAACATCAGGTAATC

GATTTGATGATGAAATCCAGGAAACGAAAAGCTGCAGGCTGCGATAATTATTGCAATTTCAATCGGAGCGGATCC

GATCAATATTGCGGTTGCTGTAGCGACGATAATGATTCGTGTTACAACAAAAGGCCTAGAGAAAACAGTAAACCC

AAGGTTATGAGAGTTTTGGTTCCCACGCCCGTTTCCGATTCCACCTTGGTTGTGAAGGATGGATATCAATGGAGG

AAATATGGTCAAAAGGTGACTAAAGACAATCCTTCCCCAAGAGCTTACTATAAATGCTCATTTGCCCCTAGCTGT

CCGGTGAAGAGAAAGGTTCAAAGAAGTGTTGAAGATCCATCTTATTTAATAGCTACATATGAAGGAGAGCACAA

TCATGCAAAACCCAATTCAGGAATTGAGTATCAATTAATTGGACCAATTCATTTAAGTTCAAACCTTGATTCTGCT

TGTGGTGTTTCATCATCACCTTCTTCCTCAGTCAAATCTCCATCATTAATGACTTCTATTGTCACTAACTCTTTGAA

AGCTTCACTTCCACAACCTGAGACACCCTCAACTACTTCAGCTTCAGCTTCTTCAACTCAAAAGCTTCTAGTTCA

ACAAATGGCTACCCTTTTGACCAAAGATCCAAATTTCACTAGAGCCCTTGCCACTGCCATTACTGGAAATATGGT

AGATAAAGAAATTTGGCGATGA 

>ClWRKY44 

ATGGAGGAGGTGGCGGCAGCCAATTCGTTGCGATATCCGTTTGTCGATGATGACGAGAATAAGAGTTGTCTAGG

GTTCATGGAGCTTCTCAGTGTGGATCAAAATTTTTCATCCCAATTTGATGTCTTTGAAACATTATCGTCTTTATCGT

CTTCCCTGATTTCAAATCCTGTCGTAAACTCCGAGAATTCGGAGATTTGGAACCAATGGCCGACCACACCAACTT

ATTCGTCGTCGACTTCGAGCGAGATCCTCAATGGTGAGCCAAATCAAGAGGGAGGAGAGAAACAACATCAACA

ACACACTGTAAAAACTAACAAGCAGTTGAAAACAAAGAAGACGAGTCCAAAGAAGAAAGATCAAGAACAACG

ATTTGCATTCATGACAAGGAGTGAAGTTGATCATTTGGAAGATGGATATAGATGGAGAAAGTATGGTCAAAAAGC

TGTGAAAAACAGCCCTTTTCCTAGGAGCTATTATCGTTGTACTAGTGTAGCATGCAATGTAAAAAAACGGGTGGA

GAGATGTTTGAAAGATCCAAGCATTGTTATGACAACATATGAAGGCCAACACACTCACCCTAGTCCCATTATGGC

ACGATCAACTTTCTTTCCTCCGCCCATCTCAGTCACTCTCTACGATGATTATCCATATCAAAATGGTCATAGTTCAA

ATTTTATCAGCCACCCGAAGGGCTTCGTATCATCATCCTTTCATCAACCGTGTGGCATTGCTTCTTCAAATCGAGC

TACTCATTTGCTTGGTGCCACCATTGACCATGGGCTACTTCAAGATATCACCCCTTTCCAGTACGATGAGTTGGCA

TGGAGAAATGGCCCGATCTAA 

>ClWRKY45 

ATGATGGAAGAGGTCGAAGAAGCTAATAGGGAAGCTGTTGAGAGTTGTCATAAAGTGTTGAATCTCTTGACTGT

GGCTTCCTCGTCTCAAGATCAGTTGAAGCTTAGGAGTCGTTTAATGGCGGAAACTGGAGACGCTGTGTTTAAGT



TTAGGAAAGTTTTGTGTCTTCTTGATTCTTCTGGGTTGGGTCATGCAAGGGTCAGGAAAAAGAAGGTCAAGAAC

TTTTTGTTTAATTCCTCTTCTTCCCCTTTTCCTCTTCCCCAATCTTTGTTCTTAGAAACTTCTTCCCCTAATTGCAGA

ATGGACCTTCTCCAGGGCAGGAATTTGCAGATGGGTCCTCTTTGTTTGGGGAACCCATCTTTGGAATTGAACTCT

AATGCCAAAAGTTGTTCAACCCAACAAATACAATCTCAATCTGCTGCTCTTTATCATCATCATCATCATCATCACTT

GCTTCAGAACAGGGTGTTGTTGAACAATAATCCTAATCCTAATCCTCCACAGCCTGAAATGATGTATCTTAGGAG

CAATAATGGCATTAACTTAAATTTTGATAGCTCTAGTTGCACACAACACACAATGTCATCCACTAGGTCGTTTATAT

CTTCCTTGAGCATTGATGGGAGTGTGGCTAGCTTGGATGGGAGTGCCTTTCATTTGATCGGGGCACCCCGGTCTC

TTCCGATCAGAATTCGCATTCTAAGAGGAAGTGCAGTGGGAGAGGGGAAGATGGGAGTGTTAAATGTGGAAGC

AGTGGGAGATGTCACTGCTCAAAAAAGAGGTTGGGAAGCTGTGATTTTGTTTATGATGAAACATAGAGTAAAGC

GATCAATTAAGGTGCCCGCGATAAGTAACAAGCTTGCAGATATCCCTCCTGATGATTATTCATGGAGGAAATATGG

CCAAAAGCCAATCAAGGGTTCACCTCACCCAAGAGGATACTATAAGTGCAGCAGCATGAGAGGCTGTCCAGCG

AGGAAGCACGTCGAGCGGTGTCTCGAGGAACCTTCCATGCTCATTGTTACATATGAAGGTGAACACAACCATCC

TAGAATACCTTCTCAACCTGCAAATACTTGA 

>ClWRKY46 

ATGGAGTTTCCCACTCTAATCCAAGAGCTTAACCAAGGCAAACAACTCGCTAACCAACTCCGTAACCATCTCCAT

CCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCCTCCTCCTCCTCCTCTCATGGCATTCTCTTAATCG

ATCAGATTCTTCGTTCCTACGAGAACGCGCTTTTGGCTCTTTCCGCCGGTGCCCCCTCCGTCACATCCCCCCTTGC

TCCTCTGAATCACACAGACGTGGTGTCCAAGAAGAGAAAGGTAATGGCGAAATGGAGTGAGCAGGTTAAGGTT

TCTTCTAGCTCTGCTAATGATTCAGGTCCTCGTTGCGATGGCTTCAGCTGGAGAAAGTATGGCCAGAAGGACATT

CTTGGATCTAAATTCCCCAGAGGCTATTTTAGATGCTCACATCGCTTCACACAAGGATGTTTAGCAACAAAACAA

GTTCAAAAATCAGACAATGATCCAACAGTTTATGATATAACCTACAAAGGAAGACACACTTGCAACAGAGTCCA

TTCAAACACACCACAAGAAGACCAAAACTCATTACTTCAACACCCAATGCCACCAAAACAAGAACAAAAGCCA

TTGCAGCAGCCACATGATCCTTCAGGGTTTACGTTCAGCTCCGACGCCGTACAGGTAAAATCCGAGAACTTAGA

CGATGTCGAGGGTGGCCTCTTTCAACCATTTTGTGCCCCCTCCCCAATGTTTGGATCTGAAGTTCAAGATGATCA

AAGTCCTTTTAGGGAAAGTGAGTTTTCTCCGACGTTTGAATCGAATGATATGTTCGGATTCTGTAGTGATTTCGAA

ACCGGGTTCATCTCGATTCCTAATTCAGTGACTAATATTTCAATTGGAGACTTGGAGGAGTATTGCAGTTTTGATA

ACGTGGAGTTGTTCTGTTGA 

>ClWRKY47 

ATGTCAAATGATGAAGGCAAAAATGTGTACCAGCAGTATGATCCATTCCAATACAACCAGTTGGATATGAACCGT

TCGATCTTCCATCAACAAGCGGCGACGTTGGATCCTGCTTTGATGAGCTTCACTAACTTCTTCGATACCTCGTTGG

ATTACAACAGCCTGTCGAAGGCGTTCGACGTGTCGTGCTGTTCATCCGAAGTCATTTCTGCAGTGGACGACAGG

TCGAAATCAAAGAAGGCTTCGACGACCACCCCAAATTCTTCAGTGTCGTCGTCGTCTAATGAAGCTGTAGTTGA

AGAAGATTCAGTCAAGAGCAACAAAGAGGACATAAAAGGGTGCGAGAATAAAGATGAAGAAAAGTCTAAGAA

ACAGAACAGCATAACAAAAAAGAAAGAGAAACGGCAGAGGGAGCCCCGTTTTGCTTTCTTGACTAAGAGTGAG

ATTGATCACCTTGAAGATGGTTATAGATGGAGAAAATATGGTCAGAAAGCAGTTAAAAATAGTCCTTACCCAAGA

AGCTACTATAGATGCACCAGCCAAAAATGTGTAGTGAAAAAACGAGTTGAAAGATCATATCAAGATCCATCTGTA

GTGATTACTACATATGAAGGCCAACACAACCACCATTGTCCAGCTACACTCCGAGGCCATTCTGCAGGGATCATG

TCGTCTCCATTCTATGCATCAGCATCAACATCGGTAACGGCAGCCTCGTCGGGGCCTACGCTTCCACAAGAACTC

TTCTCACATTTGTTACCGACAAATAACTGCCAAACCGACCCGGCCTCGATGATGTACCAAAATCTAAGCCTTCAA

CAACACCTTCAAATGCCTGATCATTATGGTTTGTTGCAAGATTTGTTCACTCAAAAATAG 

>CLWRKY48 

ATGATATTTTTTACATTGTTTTTCCCTTTAGGATTTGTCGTTCGAGCTCGGGATCAAGTAGTAATGGGGAGGACTG

ATGATAATGTTGCTATTATTGGGGATTGGGTGCCTCCAAGTCCCAGCCCAAGAACCTTTTTCTCAGCAATGCAAAT

GCTAGGGGAGGATATTGGTTCTAGACCTGCCATGGACACTACCAGCAGTGATCATAAAACTGAAGAACTCTTTCT



CAGGCCTCGAGAACATACGGTATCTGAAAATGCCGTTGCAAGAGGCGGGATCCCGGGTGCCAATTCTGGTGACC

GAGCAACAGAGTTCGGTACATTCTCGGAGCAGAAATTTCGTGGGGGACTTGTGGAAAGGATTGCAGCCAGAGC

TGGATTTAATGCTCCAAGATTGAATACAGAGAGCATCAGATCAACAGATCACTCTTTGAATTCAGAAGTAAAGTC

TCCTTACTTGACAATACCACCTGGTCTCAGCCCAACTACATTGCTAGATTCACCAGTTTTTCTTTCAAATTCACTG

GCTCAACAATCTCCCACAACTGGAAAGTTCCAATTTTTAGCAAATGTTAGTAACAATCGGAGCTCGACGATGATG

TCGGAGGCCAACAACAATCCGTTCGATGATAACAGTACATCATTTGCTTTCAGACCCAGTGTGGAATCTGGATCC

TCCTTTATTCTCAGTGCAGCAGCAAGCAAAACAGCTTCTGCTACTATTCTTCCACAATCTTGTCCAAGAATTGAG

GTTCCAGTTCCACGTTCAGAAAATTCTTTTCAATCTCATCTTGTAGAACCATCTCTGTCTTTACCCCAAAATCGAA

TTGGTCACCATCCTCAAGTGGGACTCTCTACATCGTACATGGAGAAGGATGATGTGGGTAAGACTGTGTCGGATG

ATCAAAGACCTTTTGATTCTCTGTGTGGTGGTGGTGAACATTCTCCGCCACTCGATGAGCAACCGGATGAAGGG

GAGCAAAGAGGCAGTGGGGATTCTATGGCTGGTAGTGGTTGCGGTGCGCCCTCGGAGGATGGATATAACTGGAG

AAAATATGGACAAAAACAGGTTAAAGGAAGTGAGTATCCTCGGAGTTATTACAAGTGCACACATCCAAATTGTC

AGGTCAAGAAGAAAGTTGAACGATCTCACGAGGGCCATATAACAGAGATCATCTATAAAGGAGCACATAACCAC

CCAAAGCCCTCACCAAATCGACGAGTAGCAATTGGATCTTCTGACTCCCATATCAATATGCAACCAGACATCCCT

GCACAAGCAGCAGGCCAACAGAGTGCTGAAGTTTCAGTTTGGGAAGATTCACAAAAAGGGATTCCAACTGGAG

CTCCTGATTGGATGCAAGAGAACCTTGAGGTGACTTCTTCAGCATCCTTGGGTCCTGAATATGGCAATCAGCCTA

ACCCTTTACAGGCTCAAAATAGCAGTCATATTGAAACAGCTGAGGCCATTGATGCCTCATCCACATTCTCTAATGA

TGAAGATGAAGATGATAGGGGAACACATGGCAGTATAACATTGGGATATGAGGGGGAAGGAGATGAATCTGAGT

CTAAGAAAAGGAAACTCGACGCCTATGTAACAGAGATGAGTGGGGCCACTAGAGCTATCCGTGAGCCGAGAGT

TGTCGTTCAGACTACCAGTGAAGTAGATATTCTGGACGATGGCTATCGTTGGCGCAAATATGGACAGAAGGTTGT

GAAAGGAAACCCAAATCCTAGGAGTTACTACAAGTGCACGAATCCTGGCTGCACAGTGAGGAAGCATGTTGAG

CGGGCGTCACATGACCTGAAGTCCGTGATAACCACATATGAAGGAAAGCACAATCATGATGTTCCTGCTGCTCGC

AACAGCAGCCACATCAGTTCTGGTACATCCAGTCCAGTAACGGGTCAAAACTCGACCGCAGCAATGCAAACTCA

TGTTCACAGGCCAGGGCCACCCCAGCCTCAAAACACCATTCCAAGATTTGAAAGGCCAGCTTTTGGCTTTGCTG

GAAGACAGCAGATGGGCACTGCTTTTGGAATGAACCAACCTGGACTGGGAAATCTGACCATGGCAGCTGTTGG

CCAAGCCAAGCTTCCTGTTATGCCAATGCATCCTTACTTAGCACAAGCACACCATGTTCATGAAATGGGTTTCTTG

TTGCCTAAAGGAGAGCCCAATGTAGAACCTACATCTGATCTTGGCTTGAACTTTTCCAATGGTTCAACCGTGTAT

CAGCAAATTATGAGTAGGCTTCCACTTGGACCTGAGATGTG 

>CLWRKY49 

ATGGACCCCACTGACTCCGACCTCGCCGATCCATCTCATGCCTCCTCCTCCGCTGGCGCTAAGTACAAGCTCATG

TCTCCGGCCAAGCTTCCGATCTCTAGGTCCCCTTGCATTACTATCCCTCCTGGCCTCAGCCCCACTTCCTTTCTCG

ACTCTCCTGTTCTGCTTACCAACTTGAAGGTAGAGCCTTCTCCGACTACTGGGTCCTTTACCAAGCTTCCGATGG

CACATGACTCTTCTAGCTCAGCTATTTATCCAGTGACCACCATGGCCTTCTCAAATACTAATGCTTCAGATGAAGG

AAGATCCAACTACTTCGAGTTCAAACCATATGTTGGACCAAATATGGTTCCTGCAGATTTGAGTCATAGGAAATG

TGAACAATCTTCTGAAGTTCAAGTTCAAGGTCAACCTCAACCATTTACTGCTCCACCCATGACTAAAATTGAGAT

CAATGTCGTTTCAAATGATTTGAGCCGATCAACCCAGATGGATACACATCCAGTTGGCTCAGGGCCTAGTGCTCC

TGAAGCCGATGGAGATGATATCAGCCATAGTTTGAACACAAATAGCAGGGTTCAGGCTCCACAATCTGATCCAAA

AGGCAGTGGCATTCCAGTGGTTTCAGATAGGTTGTCTGATGATGGATATAACTGGCGGAAGTATGGACAGAAGCA

TGTTAAAGGGAGTGAATTTCCTCGTAGCTATTATAAATGTACCCATCCTAACTGTGAAGTGAAAAAGCTCTTTGA

ACGCTCCCATGATGGGCAAATAGCTGATATTATCTATAAGGGTACCCACGATCATCCTAAGCCTCAGCCAAGCCGG

CGATATTCTGCCAGTGCTTCTGTGAATGTTCAAGAAGATGGGCCTGATAAGCCTTCACCTTTAACTGGCCAAGAT

GACAGATTGTTCAGCATGTATGCTCAGACAGTTCATAACCTTGAGCCAAATGGAACTACAGAACCATCACTGGCC

GCAAACGATAGCATCAATGAAGGTGCAGGAACAACTCTGCCATGCAAGAATCAGGATGAGGTTGATGACGATGA

CATATTCTCGAAGCGGAGGAAAATAGAACTTGGTGGTTTCGATGTCTGCCCAATGGTTAAACCAATCAGGGAAC



CACGTGTTGTGGTTCAAACTCTAAGTGAGGTAGATATACTGGATGACGGGTATCGCTGGCGCAAATATGGCCAGA

AGGTAGTGAGAGGAAATCCCAACCCAAGGAGTTATTACAAATGCACAAATGTTGGATGCCCTGTTAGAAAACAT

GTCGAAAGAGCATCCCATGACCCGAAAGCTGTTATAACTACATATGAGGGGAAACATAATCACGATGTTCCCACT

GCAAAAACTAGTAGCCATGATGTCGGGGGTCCATCGACAATTGCACCATCGAGGTATAGACTCGAGGAGAGCGA

CACCATAAGCCTTGATCTTGGCGTTGGCATTGGCACTGGCACGGGTGGTGAGAATAGATCAAATGATTACAGGCA

GGCATTGCATTCACAACTTGTTGAAAACCAAACTCCAAATGGCAATTTCAACTTTGAAGTAGTTCAAGAGAACT

CAGCCCCGACCTATTTCGGTGTGATCAATAGAGGTATAAATCAACATGGATCGAGAGAGAGTTTGAGTGAAAGC

CACAATAAGGAGATTGCTCCGCTAAATCATTCGTCTCACCCATATCCGACGAGCATTGGGAGAATACTAACAGGG

CCTTAA 

>ClWRKY50 

ATGGAGCTTTCTTCTGATCATTCTCTTTCTCTAAAACCAAACCCAGATGATGAACATCGTCTTTCATCTCAACCCA

CACCAGAAGAAGCACCTTCCAAAAAAAGAAAAGTTGTGCAAAAGACTGTTGTTACTGTAAAGATTGGGTCTAA

AAAAGCTGCAATAGGGATAGGGAAGGTGAAGAATGAAGGGCCACCTCCTGATTTTTGGTCTTGGAGAAAATATG

GCCAAAAACCCATCAAAGGATCTCCATATCCAAGGGGTTATTATAGATGTAGCACAACAAAGGGCTGTTCAGCAA

AAAAACAAGTTGAAAGATGCAAAACAGATGGTTCAATGTTCATCATAACATACACTTCAAGCCATAATCATCCAG

GTCCCAACATATCCACTCTCAATTTGGATCAAAACCAAGAAGAGATTCAACCACAGCCGTTGGATCAAGATGATG

ATCAAGATCTTGTTCCAAATCAGGGGCTAGAAAAGCAAGATCAAGATCATAATAATGATGAGAAAAACAGCATTA

TTAGTCCAGGTGAAGAAGAAGAAGAAGAAGAAGAAGAAATAGAAGTAGAAGAAGAAGAAGAAGAAGAAGAA

TCATTATTAGCTATGGAAGATGAGGAGAAAAAGGGAATAGAAAAGGTAAAGGAGTGTTTGGAAGAACCAATTTC

TTCTTCATGTTGTCACGAGCTCATAAATTTGTCAGCCACAACAAACAAGTCAGAATTAGAAAATCATGATCATTTC

TTTGATGAGCTTGAAGAACTGCCCACACCCCCACCTTTTTCAAGCTATTTTTTTGATGAAATTAGGATTTCTGCTG

CCCCTTCTTGA 

>ClWRKY51 

ATGGAAGAGATTGTAAAGAAGGAAGACACTAGCACAAGCACCGACGGCGGCGATGGTACTGGTGCCCTTTTCC

CATTTTCCGACAACGTGATACCAAACGGATTCTTTGATTTTTCTGATGCTGAAAAATGCTCTGTTGGGTTTATGGA

GTTGCTTGGTCTTAATAATTGTGAATTATTTAAGGATTATTGTTCTGAGGCTTTTAATCCTCCGGCCACCCCCAATT

GTTCCTCCTCTGTCTCCTCCGCCTCTAGCGACGTTGTTAACGACGACGACCCACAACAACAACACAACCCCACC

ACTAAACAATTGAAAGTGAAAAAGAGGAAGGAGAAGAAAGAGAAGGAAGCAAGATTTGCATTCATGACAAAG

AGTGAAGTTGATCATCTAGAAGATGGCTATCGATGGAGAAAGTACGGCCAAAAAGCTGTCAAAAACAGCCCTTT

TCCTAGGAGCTATTACCGTTGCACTAGTGCATCTTGTAATGTAAAGAAGAGAGTTGAACGATCTTTTGCTGATCC

AACCGTTGTGGTGACCACCTACGAAGGCCAACACACTCACCCAAGCCCCATCCTAACTCGGTCCGCCCTAGCCG

TCACCATTCCACCACCGCCCCCCACCGGTGGCCCGGGTGGAGGGTGTGTCGGCGTTGCAGCCATGCCATGGCTC

AAAGCTACCAACAATGCTCATGATGGTGACATTATTCCAGCATTATCTCATCAATACTTTCAAAACTCCTCCTTCG

TCACTCCCCAAAATTCAGCCGTAAGCTACAACCGAAACAACCCCATCGGAGCAGCGAACGCGGCCGGGATCCT

CCAGGAGAAACGGTTTTGCAACCCAAATGCTACAATATTTCTTGTAGACCATGGCCTGCTTCAAGATGTTGTTCC

TCCCCACATGCTGAAACAGGAGTGA 

>CLWRKY52 

ATGGCTGCTTTCTCCTCTTGGTTGCTGGATTCTGTTGACACTTCTTTAGATCTCAATACTCAACCTCTCAGATTCTC

CGGTGAAGCTCCGAAGGAGAGGAATTATATGGATCTTGAGAGGAAGGTTTCTGTGAAAGAAGAGACTGGAGCT

TTAATGGAGGAATTGAAGAGAGTAAGTGCAGAGAACAAGAAATTGACTGAAATGTTGACTATTGTGTGTGAAAA

TTACAACAATTTGAGAGGGCATTTGATGGAACAAATGAACAAAAATGGAGAAAAGGAGATTTCTTCTTCAAAGA

AGAGGAAGTCAGAGAGCAGCAATAACAATAACAATATGGCTGGAATGAATGGAAATTCAGAGAGTAGTTCAACT

GATGAAGAGTCTTACAAGAAACCAAAAGAAGAAACCATTAACAAATCTGCTAAAATCACTAGAGTTCAAGTCA

AAATTGGAGCTTCAGATTCAAATCTAGTTGTTAAAGATGGATTTCAATGGAGGAAATATGGCCAAAAGGTCACTA



GAGATAATCCTTGTCCTAGAGCTTACTTCAAATGCTCTTTTGCTCCTAGTTGTCCTGTTAAAAAGAAGGTTCAAA

GAAGTGTAGAAGATCAATCAGTTCTTGTAGCCACATACGAAGGCGAACACAATCATCCACACCCATCTCAGATTG

AGCCCACTTCCGGTGGCGCCGCCGCCCGTAGCGTCAGCATAGCTCCGGCGGTGCTCACAGCAGCGCCGGGATCC

TCGTCGGCGCCGGCGATTTCACTCGACTTGGCGAAGCCGAAGCCGACCATGGAAGCTAAAACGACCTCCAACC

CAAGATTTGACTCGCCGGAACTGCAACAGTTTCTCGTCGAACAGATGGCCTCTTCCTTAACGAAAGATCCCAATT

TCACGGCGGCGCTTGCGGCGGCGATTTCGGGAAAGATTTTCCCACATTGA 

>ClWRKY53 

ATGGACAATAAAGCGGCAGAGAGAGTTGTTATTGCCAGACCAGTTGCTTCTAGGCCAACATGTTCCAGTTTCAA

GTCATTCTCTGACATCCTTGCGTGTGCCTTCAATACTTCTCCACCTAATATGTCATCCGAAACCAAAGTTGCTGCC

ATTAGACCGAAGACAGTGAGGTTTAAGCTGAAGGATAGTCCTGCTCCATCATCCTGGGCCAAAATATCAGAAAC

GGTCTCTGGAATGAACTCTTGTAGTTCATCCGAGAATCTTGCTATATCAGACAGCAAAACCACTGTTTTATTCAAA

CCTTTGGCGAAGCATGTATCAAAAAGGACCGTCTCTCAGCTGTCGCTCATAGGGAACACCAATTTGCAAAACCG

TTTACCACATCCACCAGTTGAAGTCTGTATTCAATGTCCAAATCAAGGTGAAGACAATTTCGAATCTGCACTGAC

CTCAAATCTCTGTATTCAATGTCTGAATCAAGACAAAGACAATTTCCAATCTGCACTGACCTCAAATCTTCCCCA

GAACATCACATCCACTGTTGAAAACAGTCAATCTATTGAAAGCTCAAGAGTGACATTAAGTTATAGCAAAGAGG

ATCCAACATTGCTTCGTCCTCAAATTACTTGTGCTCAGCCTTCTTATGATGGATATAATTGGCGGAAATATGGGCA

AAAGCAAGTTAAGGGAAGCGAGTATCCACGGAGTTATTACAAGTGCACACATCCAAGTTGTCCTGTCAAAAAGA

AGGTTGAGAGATCATTAGATGGGAAGGTCGCTGAAATTGTTTACAAAGGTGAGCACAACCACCCAAAGCCTCAG

CCTCTAAAGCACAACTCATCTGGGACACAAACGGAAGGGTCAGTATCAAATGGAACTACACGGGATACTAATCC

AGAGTTGTGGCTTAATTACCTCAATGGACAAATAGAAGGTTGTGAAAGTCGGCTTGAGAATCACGTCGAAAAAA

CTTGTCAAGGCAGAGTTACATTACCCTTCGATTCGGTTGCAACTAGAGAAGTGCAAGGTGGATGTGGAATCTCTG

ATAATTCATGCGGTCTAAGCATAGAATGTGAAGAAGGAAGCAAAGGACTTGATTCCACGGATGATAAATTGCAA

AGTAAAAGAAGGGGTGGCAAAAATCCAACAAATGAAGCTGTTACATCAATTGAAGATGTTAATGAGCACCACAC

AATGGCTCGAGGTTCCACTGGTATCGAGATTTCTGGCAAAGGCATTCGCTGGAGAAAATATGGGCAGAAAGTTG

TGAAGGGTAATCTATATCCTCGAAGTTACTATAGATGTACTGGTCTCAAATGCAAAGCACGAAAGTACGTCGAAC

GAGCATCTGAGGATCCAGATTCCTTTATCACTACTTATGAAGGAAAACACAATCATGGCATTTCACTTGGAACTG

AAAATCCTGTAGCTCCTGAAATGGAATAA 

>CLWRKY54 

ATGGAAGTTCCGAAATTCAAGTCTCTTCAACCTCCTCCATTTCCCATGTCTCCTTCTTCTTACCTTTCAGCTTTCTC

TTCTGGTTTAAGCCCCACTGAGCTTCTAAATTCCCCTCTCCTTTTCTCATTTGGTGTTTTTCCTTCTCCTACTTCTG

GTGCCTTAAATTTGAGAAATGATTATGAGGAGGGTGAGCAGCAAGAAATGAAGGCAGATGTGAAAAATTACTCT

GCTTCTTCGTTTAACCCACAAACAGGATCCTCTGTTTCGTCTTATTTTCAGTCCTCTTCTTCCAACGTGACACCAC

TGAATCCGAACGGTTTGTCGTGTGATGAAAGTGGAGCGAAATCAGAATTTGTTACTACAGAAATGGCGGCAGCT

GAATCAAAGCCAATTTCTCAGCTACCAATTTACAACAGAGAACAGAAAAAATCAGAGAACGATGGATATAACTG

GAGAAAATACGGGCAAAAACAAGTGAAAGGAAGCGAAAATCCACGAAGCTATTACAAGTGCACTTTCCCAAGT

TGCCCAACAAAGAAGAAAGTTGAAAGATCTTTAGACGGCCAAATTACTGAGATTGTTTATAAGGGAAGCCATAA

TCACGCCAAGCCCCAGCCCACAAGACGTTCCGGTAACTCCGCGATTTACGATCCATCTTCGGCGGATTCCGCCCT

GCTGCAGGAGGATTCCTCCGTCTCGGTGGGGGATGAGGAATTCGAACCCAATTCGCCGTTTAGCAACTCGGTGG

ACGACAATGAAAATGAACCGGAAGCTAAGAGATGGAAAGGGGAAAATGAGAACGAGGGATATTGTGAGGGTG

GAAGCAGAACAGTGAAAGAGCCAAGAATTGTGGTTCAAACAACCAGCGAAATTGACATACTGCCGGATGGTTAT

AGATGGAGGAAATACGGACAAAAGGTTGTCAAAGGAAATCCAAATCCGAGGAGCTACTACAAATGCACATCTTT

AGGCTGCCCGGTGAGGAAACACATCGAGAGAGCGGCTAACGACATGAGGGCCGTGATCACTACCTACGAAGGC

AAACACAACCATGAAGTTCCAGCAGCCCGTGGCAGCGGTGGCAGTGGCTATAATGCCATCAACCGACCTACACC

GACCAACATTCCAATGCCGGTGAGGCCGTCTGCCATCGGTAGTCATTCTTTCCCGGCAAATTTTCCGGCCACGTT



CCAGCCGGCAAATTTAGCCATGTCAGAAATTGGAGCAGAAGCATCATCATTCCCATTTCAAACATCACAAGGAGT

GCCTCCAAGTTTCCAAGTTTCAGGATTTGGATCCGCAGCCAAGGAAGAAGCCAGAGATGACATATACTTCATCA

ACTCATTTCTATCTTAG 

>ClWRKY55 

ATGGATTGTTCCTGGCCTGACACCACGCCCTCCGATCGAAGAAAAGCAGCCGACGAACTGCTTCGTGGCCGTGA

ACTTGCACAACAACTACGAGCCTATCTACAGAGAACTTCCAATTCCGGTGGGACGGCCTCCCAAGATCTGCTCT

CCAGAATCCTAACCTCTTTCTCCAAAACACTTTCCATCTTGAATCGCTGCGACTCCGATGACATAAATGGCTCTAT

TGTGGATTCACCCGAGGATCGTGCTAGTAGAAAATCCCAGGAATCTGGGGACAGTTGCAAGAGCTCCGATCGCA

GGGGTTGCTATAAGAGAAGAAAGAGTTGCCAGAGTTGGGCGAGAGAGAGCTGCAGCCTGGTGGACGATGGGC

ACGCGTGGAGGAAGTACGGGCAGAAGACCATTCTAAATGCGAAATACCCAAGAAACTATTACAGATGCACCCAC

AAATTCGACCAGGCCTGCCAAGCCACAAAGCAAGTCCAGCGACTGCAAGACCATCCCCCAAAATTCCGTACTAC

TTATTATGGCCATCACACCTGCTCCAATTTCCTCAAAGCTTCCGACATCGTGCTCGGCTCCTCCAATTTCGACGAT

TCCTGCGGAGTGCTCCTCAGTTTTGACACCCCCGCCGCACCCAACTTTTTACTCCAACAGGATGCTATGTTGGTC

AAGAAGGAAGTTGCAATCGCCGAAAGCAGGGATGATGAGGCCGTATGTTCCCCCTCCGACTACATTAGTACGGC

CGAGCCCTCGCCCGACGACCATCTCTCCGAGGTTTTCATGGGTTCCGTCGTCGACTTTGAGGATGATGTTTTACA

ATTCCAGTTTTGA 

>ClWRKY56 

ATGGATCATCAGTTCCAAGAAGAAAGTAGTGTGAAAAAAACAAGTAGTGGATCTATGAAATCGGAGAAGAAGAT

AAGAAAAGGGAGATTTGCGTTTGAAACCAGGAGCCAAGTTGATGTGCTTGACGATGGCTATCGCTGGAGAAAAT

ATGGTCAAAAGGCTGTTAAGAACGACAAGTTTCCCAGGAGCTACTATAAGTGTTCACATCAAGGATGTAAAGTG

AAGAAGCAAATTCAACGGCTTACAAATGATGAAGGAGTGGTATTAACAACCTACGAAGGAGTTCATTCCCATCC

CATCGAAACCCCTCAAGATAACTTTCAACATATCTTGACTCACATGCAAATTTACCCTTCTTCCTTTTAA 

>ClWRKY57 

ATGGCTAAGAAGGACGATTCTGCAAGGCCTCCACTTCAGCGCCCCACCATTACTCTGCCGCCGCGCCCTTCTATG

GAGGCTTTTTTCGCTGGCGGACCCACTGGAGTTAGCCCTGGCCCGATGACTCTTCTCTCCAGTTACTTCGCCGAC

GGTGCCGTTGACTCGCCTTCCTTCTCCCAGCTTCTCGCCGGAGCTATGGCCTCTCCGATGGCTATGGGGTTTTTCG

GAACTGGGTCCACACCCAATTATTACGCCAAGGATGGAACCGCCTCGGAATTGGAATTTGGGATGAAACAATCG

AAGCCGCTGAATTTAGTGGTAGCTCGGCCTCCTTTGTTCTCGGTCCCGCCGGGGCTTAGTCCTTCTGGGTTGCTT

AATTCGCCTGGGTTTTATCCTCCTCAGAGTCCATTCGGAATGTCGCACCAGCAAGCATTGGCTCAGGTTACCGCT

CAAGCGGCATTGGCAAATTCTCATATGCATATGCAACAAGCTGAATATCAACATTCTTCGGTACCAGCTCCTACAG

AACCGTTGACACGGGATCCATCATTTTCTCTTGATGAAGCATCTCAACTGGCCATATTACCCTCCACTTCAGACAC

AAAAAGTCTGATTGCAGAACCGACAGAAGTCTCTCACCCTGACAGAAAATATCAACCTCCTCCTCCTCACGTCT

CTGATAAACCTGCAGATGATGGCTATAATTGGCGTAAATATGGACAGAAGTTGGTTAAGGGCAGTGAATATCCCC

GAAGCTATTACAAATGCACTCATTTGAATTGCCCTGTAAAAAAGAAGATTGAGCGCTCACCTGATGGTCAAATTA

CTGAAATTATTTACAAAGGACAGCACAACCACGAACCTCCTCCAGCCAACAAACGTGCAAGAGATAATAGTGAA

CCGAGTGGATGTACAAATTCTTTGATGAAGCCTGAATGTGGTTTGCAAAATCAAGCTGGAATTTTGAACAAGTCA

AGTGAAAATGTGCAATTAGGGTCTAGTGACAGTGAAGAACGAGCTGATACAGAGATAACAGATGACAGAGATG

AAGATGAGCCAAATCCAAAGAGGCAGAACATTGACGCAGGGACATCTGGTGTTGCCTTGTCACATAAAACCCTC

ACAGAACCAAAAATCATTGTTCAAACAAGAAGTGAGGTTGACCTGTTAGATGACGGTTATAGGTGGCGCAAGTA

CGGGCAGAAAGTGGTTAAAGGAAATCCTAACCCTAGGAGCTACTACAAATGCACTAGTGCTGGGTGCAACGTCC

GAAAGCATGTTGAGAGATCTTCAACAGACTCGAAAGCTGTTGTTACTACATACGAAGGGAAACATAACCATGAT

GTTCCTGCAGCTAGAAACAGCAGCCACCACACGGTCAACAATACTGTCCCCCAGATCAAACCACACAAAGTTGT

AGCTCAGAAACATCCATTACTTAAAGAGATGGAATATGGAACTAATGACCAGAGACCTGCCGTTTTGCGGCTTAA

AGAAGAGCAAATCACCGTGTAA 



 

 

Protein sequences of 57 ClWRKYs 

>ClWRKY1 

MAAGNDDWDLSAVVRSCNSAVSATDSTAAAESALSCLASLTFEDDPNDVAFSFSDILQPKQPNGFHELHQAFLSFLP

NHSAAAAVVSAPPAAVPEVPNSTPNRHFRQGIKPIRPNPHPVALQQQQHHLRQPPFPPDFPSSAMTQTLIPKSRKRQVE

VQGLKKNQQKRTVCHVTADNLSTDMWAWRKYGQKPIKGSPYPRNYYRCSSSKGCGARKQVERSNADPETFIITYT

GDHTHPRPTHRNSLAGSSRNRSSSSVPTRHPATAGPDPSLTATALVASSSSPAASPITPLNDDDGGGGEKDTEMFEDMT

IDSDDDDEDDDILIPNLTVRDEIFVGFEELGRRGPL 

>ClWRKY2 

MRSSASEEEIMVSLFQADQEAAAVNAAAITTNFISFPEANNNNNNNNVVVQQSLKPFSFSTQHYFCQQQQQSLFPFFF

PSTTAPSNLLSSHNTPSSSSLWDEKERFMRGRNNGIGNYVGDDDNDDDCKPRLRVSTMKMKRIKGRKKVREPRFSF

KTMTDVDVLDDGYKWRKYGQKVVKNTLHPR 

>ClWRKY3  

MEAAAAPFGCPRPVVKTEKPAGDGDNNQDSPSKQHLLVKRGNYAKQEHEAEDKSNSSDQKDLSCTNLQEKQLESA

RAEMGEVREENQRLKKSLNQIMKDYEALKMQFLGIVGQESKKFPNQDDMSNKEQQHDQIELVSLTLGRFPVAEKK

KTADEKNSVNIIIGGNDEEAAVKEALSLGLNCKFKHEESIMTVAVKDVDSPKSFDHEMREEAGETNWSSTKGAKTIR

SVEDDVTPQNPPKRARVCVRARCETATMNDGCQWRKYGQKIAKGNPCPRAYYRCTGSPTCLVRKQVQRCADDMSI

LITTYEGNHNHPLPASANAMASTTSAAASMLLSGSSTSTAASSSSTNTNNLQGLNFYTNNSKPNFYLPNNSSIISSTSP

THPTITLDLTSNPSSSSSNCSTHFGKFTSSFPNSRYPFTSQLDFGSSRNNVLSWNNGLLSYNRNNHQTTTTTTNNIYQN

YIQQRNPATSLPHQQPPLPDTIAAATKAITADPSFQSALAAALTSIISTGGASAGPTKSTSARGEQSLFQLMAATTTNKG

NGCGTSFLNNITTSTTTSNSPPTGNMVFVPASSLPFSSSKSASASPGDHIDLTN 

>ClWRKY4 

MAVEIKSHPYPLLTMEANAVQEAASGLESVEKLIRLLSNANAPQPHSLPSSTQSPIDFPTDCRAAADVAVSKFKKVISL

LGRSRLGHARFRRAPLPQQPHYATPIQQIPPHPHLDNNHNNNNDSVNFSAHNSFISSLTGDADTKHPSSSSSPFLITNLS

QVSSVGKPPLSTSSLKRKCSSDNLGSGKCAAASSSARCHCSKKRKLRVKRVVRVPAISLKMADIPPDDYSWRKYGQ

KPIKGSPHPRGYYKCSSVRGCPARKHVERAVDDPTMLVVTYEGEHNHTLSLPETSSLILESS 

>ClWRKY5 

MDKGWGLTLRDSDQSIGFFSNKPPPPPTTVNSFQRMFQGLEFPGKLGRTDDTDATPSLADENRLPVNEVDFFSDKKR

VVDDREDQDSKPSTNIIATTAINKDDKPFTAPRTSFNLVNTGLHLLTANTGSDQSTVDDGISSDGEDKRAKNELAQLQ

VELQRMNAENHKLRDMLSHVSNNYSSLQMHLLTLMQQQQQNQASEPAHEREIGEKKSTEIKHEVGRVMVPRQFM

DLGPSGNNNNNNTGESDELLCNSSSDERTRSGSPLNNNNTTETASKKRDHAEITAPSDHENSKRPNPREESPESESQG

WGGPNHKPPRFNSSKPLDQSTEATMRKARVSVRARSEAPMISDGCQWRKYGQKMAKGNPCPRAYYRCTMAVGCP

VRKQVQRCAEDRTILITTYEGNHNHPLPPAAMAMASTTTAAATMLLSGSMSSADHNLMNPNLLARAILPCSSSMATI

SASAPFPTITLDLTHTPNPLQFQRPAATPFHVPFPGGQPPSAAVAAQLPQVLGQALYNNQSKFSGLQLSHEMGANSSH

LGHHQITQPATPAQPGGASFADTLSAATAAITADPNFTAALAAAISSIIGGAHSNNNSNTNTTNNTTTTNNNNGSSNNS

KISSFPGN 

>ClWRKY6 

MSDEMFKDLFYGGMDEYESLVRAFGESSDYSNNNNEISGTPINSCGSLSSSDAGAEEDDSVKDKDKQIDKEHVEDG

GESSKAGSGKSKKKGEKKEREARVAFMTKSEVDHLEDGYRWRKYGQKAVKNSAYPRSYYRCTTQKCGVKKRVER

SFEDPSIVITTYEGQHNHPVPTTLRGNLSAASSAFSPSMLAPMPVVGGIGFLPTELLSNSSSNNNQAINGGASVYSHNN

FDYTYNERQSEYGLLQDIFPTPSSFFNRQL 

>ClWRKY7 

MENYEEGDLTDIVRGGSSRSRSTTRSSTSHCKTELGDQDEDQDSPFYSSSQDNNYNPQWSSSQFSSQLLLLQDHHHH



HHHQYSFGDPFCSTVAASLDLHQELDNTNNNTFFNGITTTTTTSTQDELIKTPSSSNIFSRMLQISPSPDKFPTISSLNSS

SNFLIPNHSLNSPTTPHSDHLHHFLHHNDNNPSPSALHISSPRNPPGIKRRKSQARKVVCVPAPVAASSRPNGEVIPSDL

WAWRKYGQKPIKGSPYPRGYYRCSSSKGCSARKQVERSRTDPNMLVITYTSEHNHPWPTQRNALAGSSRSQQSKNN

NITTTTSSTSTTTPTPNSSKLSQDHHHKNKEEKEEHQDQNNGTLLSAAATTTSNNNNNVKEEETENHHHQSMMSEGF

DDDHDFFADLEELETDPLTLLFTTQQPLKLDQIKESATTTPTTTTGCLHDVVPFNNLFDWPPPPLNNNSTPFHEQPPPT

TPTNGGFY 

>ClWRKY8 

MDAAAPSPSPPLPTPTPLQFPVNLNSTLPDPNYSPPPPPPPPPPPPPPPPPSSSHRPFFDEMNFFPADDKSRVLLSASHSN

LTPTKLDFNVNTGLNLLTTNSCSDQSMVDDGVSPNPEEKRIKNERAVLQAELERINSENLRLKDMLNQVTSNYQTLQ

MQFNTLIQTQKTGDAGDPIEENAGSGGGNNNNNNNNNHNNIGNKLVPRQFMDLGLATNMENDEPSMSSSEGRSGD

RSRSPGTTGEVASSKRHSPDQSSNWGSNNNNSNNNNKVPKFSSSSGKDVDQTEATMRKARVSVRARSEAPMITDGC

QWRKYGQKMAKGNPCPRAYYRCTMAAGCPVRKQVQRCAEDKTILITTYEGNHNHPLPPAAMAMASTTSSAARML

LSGSMSSADGLMNSNFLARTLLPCSSSMATISASAPFPTVTLDLTQNPNPLFQRPAAGHFPIPFAAGPPQSFPQIFGHAL

YNQSKFSGLQMSKDIEAPPPPPPQNPLADTLSAAGVAIASDPNFIAALATAMTSLIGGSHHQNENGNGSSNVDNNTNS

NSQQ 

>ClWRKY9 

MGSKSQVLLNPQALFEDHQDHEVAANSQMGFFNFPSNLTFLQLPSIPQTHSPSPPFDPPNFSISSNNTNNNNNNSNSN

LNETLLSSSLLPLKPSLSYEFAPQHLLSLQTSTPNLWPWGEIGEKLMNGKRSNNENHQLGVSTMKMKKMKGRRKVR

EPRFSFKTMSDVDVLDDGYKWRKYGQKVVKNTQHPRSYYRCTQDHCRVKKRVERLAEDPRMVITTYEGRHVHSP

SHDSEDSEAQTHLNNFFWYLFFSSLSLSQ 

>ClWRKY10 

MVSSGDQLENEVDSDQLEHENSSESQPQTSQDDPGGTNASKSDHKCTGAASITLEEAVKQPEVTIEQVDRGEISNIVT

EKVTHKPITAEQNSHSDLKVCITSTIREKVSEDGYNWRKYGQKLVKGNVFVRSYYRCTHPTCMVKKQLERTHDGKI

TDTVYFGQHDHPKAQPHIPVAVGVVTMVEEKLDEHASGNSQDKTSIAPGQTPHQTELADMRQPSSVMASDDVKDE

ASKRSRINDEVDSDDTPDLKRDFKRKKRCNIDVTVADKSTVESRVVVQTPSEVDIVNDGYRWRKYGQKLVKGNPNP

RSYYRCSSPGCPVKKHVERASYDPKVVLTTYEGQHDHDMPPTRTVTLNSVGSTAAHSDETKPKPVGSSIGHDTVVH

ATKDSLNNSSSEGKLIEKNGKSNATEASDGIVLDMVVNPSPGVASGQNKQLKVAIES 

>ClWRKY11  

MAVELLTAFTNAQLSSPMDQDSAVQEAASGLDTLKKLITLLSHSHPSNLDSDCQAVANAAVSHFRKAISLLGRTSRTG

HARFRRAPLDSSKIYNATPIQQIPPPLDRLDSATTINFSYSAAPSSSFLTSLPGSDSEIKLQHQPSSSSFQITDLSRVSSVVS

KPSSGLKRKCGSENLGSGKCAGSSGGRCHCSKKSRKMRLKRVVRVPAISSKNADIPPDDYSWRKYGQKPIKGSPYPR

GYYKCSSLRGCPARKHVERASDDPSMLIVTYEGDHNHSQSVAEASSLILESW 

>ClWRKY12 

MSNEDHHEKEEDPYYSHFDPFTHNFHHHKPFEAPPLTSPYYEAFDIVPSSVGLYSDFLHASAEYGYNNNNGLLPPAH

EMSCSSSDVISPIDDASKKSLGLGDQLVVTGEHPSTPNCSSTTCSSDEAAAGGEDSSKIGEVKGFDDKNGENSKKVN

RGKKKEKREKGPRFAFLTKTEIDNLEDGYRWRKYGQKAVKNSPFPRSYYKCTSQNCSVKKRVERSSEDPCFVITTYE

GKHNHYCPITLRGHNPAGVLPPSVSPPYLSGLAPANFFSGEFYENLQQQYYEVPDEYGLLQDLINPSFNSKQDPSN 

>ClWRKY13 

MVMEFLFSSNSVEDPSGGPTFGHRRLPEHVAAAMSKPPLLPPLSPPLYSPSSFFTIPPGISPTQFLHSPLLLNSPHILPSPS

TGAISAGDLTGTSNNSGHHQQNIKQEHNNFTELSFPRTHHTTRSSSSSMFQPSSTVQSQRWGCEAAMNGGSEAEQRA

EWELRKRGTEDGFNWRKYGQKVVKGSENPRSYYKCTYPNCPVRKQVERSLNGQITEIVYKSKHNHPKPDFTRRSSS

SFSSSSSSSSSSLLSEALPAAMAAEPKNSIASDSLTTPEDSSITIGDDDDDSHGADAKRWKSESEKEIMSSVGGKTVRE

QRVVVQTISNVDKLDDGYWWRKYGQKVVKGNSNPRSYYKCTYAGCGVRKHIERASHDIRAVITTYEGKHNHEVPV

ARGSGGGRPILISSEGSNNDVASNGGGNRRPSSEICSGNNGLWELTNMVWRSKEEAVDDIFMGCY 



>ClWRKY14 

MASSSGSLDTSANSHPSFTFSTHPFMTSSYSDLLASGNNHPPSSAAPHADLRGSGTGVPKFKSLPPPSLPLSPPPLSPSS

FFAIPPGLSPAELLDSPVLLSASHVLPSPTTGSFPSQSLNWKSNSGYNQQSIKEENKYLSNFSFQTQSSKLPPTSFQPSST

TAPTTQGWTFQEQRKKEDGFSSEKNMVKPEFGSMRSFSPEYGVVQNQNQTNGSGELQSDYGNNYPQQSQTVNRRS

DDGYNWRKYGQKQVKGSENPRSYYKCTFPNCPTKKKVERSLDGQITEIVYKGSHNHPKPQSTRRSSLSSAGSSHTM

VASNQATSEMADQSFTTQGSGQFDGVATPENSSISIGDDDFDRSSQKSKSGGDDFDEDEPEAKRWRREGDNNEGISA

VGSRTVREPRVVVQTTSDIDILDDGYRWRKYGQKVVKGNPNPRSYYKCTNPGCPVRKHVERASHDLRAVITTYEGK

HNHDVPPARGSGSHSLSRPFPNNEAPATAIRPSALTHQSNNGGHLQGLRLQQSSDSQAAFTVEMVQNGNGFSFPEFG

NSMGMGMGMGSYINQTQPSDNLFTRAKEEPRDHDMFIQSLLC 

>ClWRKY15 

MDDNVTFNNNNHQFFSADQLEDSDESKPAPDSPPPNSAAAATATKKGRRGMKKKVLSVKINGDNPRNSSGSTTPPS

DAWAWRKYGQKPIKGSPYPRAYYRCSSSKGCPARKQVERNRLDPTMLLITYSCEHNHSGPVSRNNNSNHNQTDAVK

PDSPETVPVEVEEKFVEIVGEESLITGDEFSWFGEMETTSSTVLESSIFSGRASSGLVDHSISSDVAMLLPMGDDDMDE

SLFADLGELPECSLVFRRGGGRGLPVDEQPAAAQRRITPWCGTTT 

>ClWRKY16 

MDNNYQQAGDLTDVIRLSSAAVAGGLSSEFSLDPSSSDRRLWPHLTADESSMNFGDPLLFPTSSARDPFLHPHFSAFN

LASDGGSEGLAAVDQPSNLLSHMLQISPSSGDGVISTPPCESFATAVGNSPCSASACSGGVVLPTGGSNPLCLMENSGI

QISSPRNSTTKRRKSQVKKVVCIPAPAPANNRSSSGEVVPSDLWAWRKYGQKPIKGSPYPRGYYRCSSSKGCSARKQ

VERSRTNPNMLVITYTSEHNHPWPTQRNALAGSTRSHPSRTPTTPTARKTSPKHERTNNNQPTTTLKEEEMDADQTT

EKAIVTTTNDHQEDGDHQNFPYDLIFTEFADHDNDHDHHHLSADPLNNIIFSSHGFSTGNGEGSKDPFLELYDWADN

SNGSLFKEAKGG 

>ClWRKY17 

MAQNSVHTTESSRPKSSYATYNSLKHEQEADRIVPPLSVKMNIVRLSRNGTSSKISSHLHQYPRPPCEPVHVEHCGST

LGNDVKKSENSKVEHRLKTRRMILTDSKNGDSQSRKLKFRKGRMVDLQAKTSTPRGLKFGHVCLLGETQSPKGDS

RKRNIKGKEGNQNGHEVKEAENSSLRKQDQELKKKRSFRRKETIDGKLVSSRIKSKRVVLRHQDSRGKEEIPNLFNN

VIEETASKLTQTGKSKEADIDHKAFESDKTLMDFEFLPDFPKEASVLKYEIAPTADNSCFDGKIANGNCENMESCLSSI

TTNQPCIPEESTKGDDIETQHPLEDEQKGSYIPMGMLRTSEDGYNWRKYGQKQVKGSEYPRSYYKCTHSNCQVKKK

VERSLDGQITEIIYKGAHNHARPDPNRRAMLGSMPTPGDTPEIGEGGGNRSKLEAGLAWRNTQYGMKDIKLISDCSV

VDGLERTSSVSVVTELAYPLLNPQGKTVGVLESVGTPELSSTLASHDDDDGGGGDDDDLTTQGSISVCTEADDAEPE

LKRRRKEGSSIETNLASRSVREPRVVVQIETEVDILEDGYRWRKYGQKVVKGNPNPRSYYKCTSAGCLVRKHVERA

SHDLKCVITTYEGKHNHEVPAARNSGQVNSSNGNAQPSASHVQPNMGLSRNSNVPKSETQIQDLAAQFYPKPEFNH

DYQRSGCFDTFTNDIKLGAPSFCQMKFPPLRNTLPYSSFGLNSKHTGTSMSGSLASVVPDFPISLPLNQNLSAAGYDF

TNGRPIPPFQVFLAGQQLRDTDRFLTPKQEHDDDNICASFQPVVDSSSGSSSSSVSSVYQQIMGNFP 

>ClWRKY18 

MGTAHVKASPHIHHSHLLHFILSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSPREPLGAVPWSDTYNTVSDDHLLTLTGL

LHDDDDATASSPLSKTSATIQPPSSPCPVVRPTWGRQLRTLRMRSPLPRDRKTCSPTLTFLILGSLNKVEHKYSLRIKSC

GGNMVADDGYKWRKYGQKSIKNSPNPRSYYRCSNPRCSAKKQVERSIEDPDTFIITYEGLHLHFAYPFFLMGQSPQV

QSPTKKPKTIDPEPEAYKSPTFLAPGPPLPDDPKEATGPQGLLEDMVPWMIRNPSTNHNALSNSSSCSSHRSPPMSPPS

PSTCPTFIASCF 

>ClWRKY19 

METGSQRSSGRGQVVPNINYQVQVSFHLSNAPHDPQPIQEMGFVQLEEQSQVLSFLAPNNAAMPPAFTNPTTSAHTS

HLLPRPSWSSQQQVGGTVDPKAGNEENCTGSASDGSNSWWRNTNPDKSKVKVRRKLREPRFCFQTRSDVDVLDD

GYKWRKYGQKVVKNSLHPRSYYRCTHSNCRVKKRVERLSEDCRMVITTYEGRHNHSPCDDSNSSEHEPFTSF 

>ClWRKY20 



MEIMEHKNLISQLTQGKELAIQLKTHLHPSSSPQEACLFLTEMIQSSFERALLLLNFNSSNSNNILFPHQIALLEEGQEV

EVEESSTKNKRKIGKSSDVLKKRKLLPRWTEEVKVCNGTAPEGPLNDGHSWRKYGQKDIHGANFPRCYYRCTHRN

VRGCLATKQVQRSDNDPNIFEVTYRGRHTCSQSTNLGSVVSISTQNQISEETNQIQQNPNSEILFNFGENNFNLKTEDF

SNVFLPCSFEGPMMDPAFIGGGSLSATAVSPAASDTAWDWSAYDGGDEGGLQRVQSSGESDMTEIISATTSGTNSPICN

GHWDFSLDNIDFDHNFPFDSLDFIS 

>ClWRKY21 

MEEYGKLQYPPPPPSPPPPCSDPDATPLEIDWIAVLSDQEVTGDLAAAAATCESSETRRDEEKGERRKKGGRRWRRT

AGCRRFEFQTRSAEDILDDGYRWRKYGQKAVKHSLHPRSYYRCTYLTCNVKKQVQRLSKDTSIVVTTYEGTHNHPS

HFLMQTLTPLLKQIQTTFPLSKFFMY 

>ClWRKY22 

MEVDWDLHAVVRGYSAVPSAATIIPSSSSSSSSSSSNNSIPFSFTRDLTNQTKSHFFTLQDPFQPPNCNSTEELHELFKPF

FPKSQPSPPPPPPPPAPPLLSSPAAKILTHHKQHQSTHLPKQLHSTPVSAPRSKRRKNQLKKVCQVPAESLSSDIWAWR

KYGQKPIKGSPYPRGYYRCSSSKGCMARKQVERNRSDPGMFIVTYTAEHNHPAPTHRNSLAGSTRQKPITTTPTASG

SEKPDPKQPVCSSEEQSTITESKEEKEELLMAEDEEDDDLGVSDLIVNDDFYVGFEELDSPITDDCFSDEFPTSFDLPW

LFNGNPDSEIVKLPC 

>ClWRKY23 

MEKKFEDSLMGFDNSAGFYSPAVFSDEFPASNFDSFSSIFDMPCDDHKASAAASCSSNSFDLFSSGIEIHDFYNINNND

DNNNNIPSSSSSNFFNLLSTAAPPLSSPASTVPESSEVLNAPPTPNSSSVSSSSNEATAAIQEVDKINNNTEKPSSSKVLK

PKKKNQKKQREPRFAFMTKSDIDHLDDGYRWRKYGQKAVKNSPYPRSYYRCTTAGCDVKKRVERSSGDHSIVVTT

YEGQHTHQSPVMPRGSIRVLPESTNNSLIADHDTIATGLLFQHNTTQPFICSSPPPPFLTINSSVAAGSSRPAPPPTSFPPP

PSQASLVRDHGLLQDLVPLQMRKEPKDEQNG 

>ClWRKY24 

MENFVERNQNKLKNELLKGKELAKQLQIHLNMRPSASSTAASSSSSSSFSNDNGGELLVQKILCSYEKALSLLNSNGI

QISESPSSINGGSPRSEDSDREFKDLFDQTNANSSRRRNILPIWTQKFQVSPGMALEGSLDDGFCWRKYGQKGILGAK

HPRGYYRCTYRNLQGCLATKQVQRSDDDPTVFEITYRGKHSCSQVSNLSTPSTTTPKFQQQNQQTSPDALLNSWASL

RVITQNLDTTIHETPTLSFHYDAADRVETSTGDVNFAEFSPCSSFMSPTTSGSGLSYWSASSSGLSEGFVGNQKLDLQP

NKCEIFSSPTSALDSETPALDFPFGDLQLDPTFTFDDTNFFS 

>ClWRKY25 

MDRMKEENKVLRKAVEQTMKDYYDLEMKIGIIQQNNNLNNKDSHNFLSFHENENKRHEEPTKQDLELGEMAKKK

RRVRSPSKEDEMRESELGLSLGLHTKNNDLDQEDNHRELLQEERREKKKEDSIMSNFYSIQNKPQRPELQAMAPPQ

NRKARVSVRARCESATMNDGCQWRKYGQKIAKGNPCPRAYYRCTVAPGCPVRKQVQRCLEDMSILITTYEGTHNH

PLPVGATAMASTASAAASFMLLDSTNTTNNLSSLPNPQNPNFLNPQNPNILNSSSYSPTNFLQTQNPNQPSTNTFYTPL

IPTSSTSNFPQPSNWINTNPTSFYHTNFPLHGRSLRPPDDNKPPFTPESVSAIASDPKFRVAVAAAISSLINKENNNTTTS

NSPIEDSSSFGPSKDGKGSSGGGDSDGRNKKWVVESLSSNGN 

>ClWRKY26 

MENYQMFFPCSSGGDGGGRLSAYHHADMSSVSGSDIFGNFHGGDMEVSGVLGMKTEMDAAAATAVEADGGGKK

KGEKKVRKPRYAFQTRSQVDILDDGYRWRKYGQKAVKNNKFPR 

>ClWRKY27 

MDIFLDLNVDPTSSYANSAMDEALHSSKRDEFDGEIFGEKEKLSLSLANKGSESSSSTLEQELDRKIQENGKLSQMLR

IMYEKYINLQKQVMYLLSHQKQNSEMEGVCSRKRRAEGEEDNYENLEGICSTRDEDFNRWLKRPRLNGNSKVSKV

FVQKDASDPSLVVKDGYQWRKYGQKVTRDNPSPRAYFKCSSAPNCPVKKKVQRSLEDPTILVATYEGEHSHASHFQ

TELSLRSINGGKGSAVPVLATIKPSCATVTLDLIHEDGLFKSPKDYASSESAEAAVWQEFLVQQMASSLKKDPEFAGIV

AGAISGK 

>ClWRKY28 



MAVELMVGFGDATTPTNFTPKMEENAAVSAVQEAASAGIQSVQNFLRLMSHTPNHQHSQDDSSASTTPNAIAGYEA

VADSVVSKFKKVISLLDRSRTGHARFRRAPVLTTTPPPPPPPKVKPQHQDPSSSSPISVPQIQVKKQESVSAFKVYCPTP

SPVVRLPPLPHNNSHQPSHPPNTFQAQQNTSSVVLKNGSVDRKDATTTINFAASPPISAANSYISSLTGDTESLQPSLSS

GFQFTHMSQVSSAGKPPLSSSSLKRKCNSMEDSAMKCGSSSGRCHCSKKRKNRIKRVIRVPAVSSKLADIPPDDYSW

RKYGQKPIKGSPHPSVGLCVW 

>ClWRKY29 

MGDDDEQPPPPPPPPSKSLRPTINLPPRSSMESLFGGGSGLGFGFSPGPMTLVSSFFSDSDDCKSFSQLLAGAMASPVA

AVPPSASEFKASTGLLESPELFSPGQGPFGMTHQQALAQVTMQAAEAYSHNQMQAASFSSSVAPSASSSQLLTSLPVE

KTKDQPMQPPLQDSAVASKEPSDNSQSEQRLQSSLCNVDRPTDDGYNWRKYGQKQVKGSEFPRSYYKCTHPNCPV

KKKVERSLEGQVTEIIYKGEHNHKRPQLNKRAKDVGNSNGYSSIHGNPELSSQVQSGYLNKLNEQTSVSSTAKKDQ

ELSHVTHEQLSGTSDGEGGSEIETGVNRKDEDEPDAKRRNTEVRISEPASSHRTLTESRIIVQTTSEVDLLDDGYRWR

KYGQKIVKGNPYPRSYYKCTTPGCNVRKHVERASTDPKAVITTYEGKHNHDVPVGKISSHCSVNSNNPQLKSQNIV

TEKKISSNNTDPGNSRQQPAGLLLLKEEQIT 

>ClWRKY30 

MAVDLMSFPKMDDQMAIQEAASQGLKSMEHLIRLLSHKQPSSHVDCSDLTDATVSKFKKVISLLNRTGHARFRRGP

VSSTSSSSCGSSAHLSFPQNQAMNLTPTSFTSPAAVPAPPFTAPASVAQPQAKVVAAAANILQSQPQSMTLDFTRPNIL

NSNPKGTDLEFSKETFSVSSSSSFMSSAITGDGSVSNGKLGKSIFLAPAPTASGGKPPLSAAPYKKRCHEHDHSEDLSG

KFSGSTSASGKCHCSKRRKNRTKKTIRVPAISSKIADIPPDEYSWRKYGQKPIKGSPYPRGYYKCSTMRGCPARKHVE

RDPNDPAMLIVTYEGEHRHTQSSLPENMAAGVALVFEST 

>ClWRKY31 

MGNSGLLFSDAIIPNNNNMFDFPFIDSTDSSSSSSFKPSTFLDLLATQDYTPSLFDLFSPPPPPPPPPPPPPPSSAVPESSEV

LNTPPTPNSSSVSCSSTERLLDADDADRDKSPFNKQLKAKKKNQKRGREPRFAFMTKSEVDHLDDGYRWRKYGQK

AVKNSPYPRSYYRCTTAGCGVKKRVERSSDDPSVVVTTYEGQHTHQSPIMPRGATSAGAAAFASPQPPLVFPQPQLF

RNHHQQYTYAPAPPVDVVTCGRVFDPVFHSFGGDERRRIDGITCSNSDSFQDHGLLQDMIVPSSNSLQIPEEDKQN 

>ClWRKY32 

MAERESFETDQLGSSKAATAGQEDDEEDMEDSEDESEVELEDGGGGGGSELQPTELRTGSWVSEAVVRGSRSETLT

VPSANQSSENGRSDGLPVNSAVQSLEGAELKQAPSSRNEQKAVEATQIDKVQEQNQLQVSTFKGPGSDQSPTSVTQSI

SSSQSPSLSEHKLSPKKVQKECKPEPSQKNSSNHKTASSVPNVRTPASDGYNWRKYGQKQVKSPKGSRSYYKCTYSE

CFAKKIECCDHSGHRTGTVYKSEHSHDPPRKISIPKESKLVPYVEPVVKKIIAEHSRRVINDSDPPTPSKEPVRETAIVLE

RKRQHSSDSDGNDEFKIKDENGDGPETKQKVKKSSAGNSGTPLKPGKKPKFVVHAAGDVGISGDGYRWRKYGQK

MVKGNPHPRNYYRCTSAGCPVRKHIESAVENPNAVIITYKGVHDHDMPVPKKRHGPPSAPLVAAAAPASMSNTQPK

KTDVVESQISSTQWSVDAEGELTGEALELGGEKAMESARTLLSIGFEIKPC 

>ClWRKY33 

MAVDLAAFPAKMDDQTAIEEAASAGLQSMEHLILLLSKQQHSQTLNNNLNYSGLTDFTVSKFKRLISLLNRTGHARF

RRGPSDSPNPVLNSLDPPLKTHFPKPNFSPASKFPDSKDSTTTSSFVSTITGDGSVSNGKVDLSVFATPPVSGGKPPLAL

KRKCDDSSGFGCKVPSKLCHCAKRRKSGVKKTVRVPAISSKIADIPSDEYSWRKYGQKPIKGSPYPRGYYRCSTVKG

CPARKKVERARDDPTMLLVTYDGDHRHPHPTVTDASVGVVSQKS 

>ClWRKY34 

MEAEKALPTIDDKVQSSGGGDEEAAPNPKQDVLLKILFTYNNCEDENHLINLQDDQHHEERIKRTRVEMREVREEN

ERLKKSLDEIMKDYETLKRKFHEMNHQITQTNGSTINNIDHEVEEEVDDLVSLTLGRFSTHQNKNTTSSSSLTKLDHQ

KILDLKQDYIIQTPSIIDRNIQSPTHSEPKEEEAGQTWPPSKMSKPSSLPPPPIGEDEVSQQNPPKKARVCVRARCDTPT

MNDGCQWRKYGQKIAKGNPCPRAYYRCTGAPTCPVRKQVQRSVDDISILITTYEGTHNHPLPVSAMAMASTTSAA

ASMLLSGASSSTSQPGLNPSFTTATAAANLHGMNMYLSNNTNSKQFYLSNSSMLSSSLNHPTITLDLTSNPPSTSSSSS

PFHKNIPSINNSYPQKYPFTSLDFGSSQPNFMSWNNNNNSGHQAYSNISKNNAIIGMPSDFAKQLPLHTNIYQAYLQQ



FSKSSTPPPPPPLPDTIAAATKVITSDPSFQSALAAALSTIIVGGGSGGETGPPTSSFVGGAQAAKSLTCSTSKSPSSSPG

DSRENGK 

>ClWRKY35 

MDRRVRTNPFVSEQEDPEATSDDGSPESPSDGNDSKSASAGPPPKKSRRGVQKRVVSVPIGDVEGSKSKGEAYPPSDP

WAWRKYGQKPIKGSPYPRGYYRCSSSKGCPARKQVERSRVDPTKLVITYAFDHNHQLPATKSHHHHHNSSPSSAAIA

AASTAADSSSPGSTTTSSSTSSGDNTNAAPSSPAAAAKFEEAAAVFASQPELELGGDSLMIKPCIGDFGWLADVAYDRI

LEGPICGGGDIFDDADVMVLSTTGDDEEESLFADLGELPEGSVVFGRRRPVQPDGPNRTCGRVLDC 

>ClWRKY36 

MEEVEEANKSAIESCHGVLNLLVQPPQDQLHFRNLMVETKEAVFKFKKVISLLNSGFGHARVRKFNKIPLPLPQKSLL

DSPNYTPHPPNKNLYPFHSGLNGKVSIFLGNPDLQLSPNDKNSLQIPKKSPSLNFSFPQQQQQQQQQQQQQQQRILAH

QKQMKQQAEMMFLRNNSGMNLNFDTSNCTLTMSSARSFISSLSMDGSVADGSSFHLIGPSSTTTTSADNKRKFSAR

GDEGSLKCGSSGKCHCSKKRKHRVKRSIKVPAISNKLADIPSDDYSWRKYGQKPIKGSPHPRGYYKCSSMRGCPARK

HVERCLEDPSMLIVTYEGEHNHPKMSTQSAHT 

>ClWRKY37 

MDGDIMNPQGHLMGTSSLINNCEIDWDGLFSGSSCLSNIEMEKGICGSEDQVIASMGDYDNVVNIGGIKEGDIGGGK

NNCNKGKMVMGKRRSAMAPRIAFQTRSAEDVLDDGYRWRKYGQKAVKHSNHPREKNGEDDLSLSIRLSKAFV 

>ClWRKY38 

MEEAISLILRGCSLARQLEFDVLNLGSNNINVPQPHLMARSCDEILGVFSAAKERLSSHEQWPPFTAVQREVGLEEWL

RSTCSQAMELAQMQTRSPAPPSAVVAVPVPAAVEDSGKLIAMGFSSSSSSSSTKARRRKDDTEKRTVRVAAPRIGNTE

LPPDDGFTWRKYGQKEILGSRFPRGYFRCTHQKLYHCPAKKHVQRLDDDPHTFEVTYRGDHTCHMSATAPSAPPPP

LPAIAGGQHISQFRPPSTGWLSVEVVGSASASASGGPATVRYGKDVAEQFPVVDLADVMFNSGTGSSNSMDSIFAAY

VADDHHHKWEKDDKKN 

>ClWRKY39 

MEPADFSHAGIPAETRRKITAKLLSGRQSAARLQSLLQSAAAADHDPLALATKILTSFNESISILESAAAELSCPDHSLC

SDLDSGDSRGSTAVKNHQGRANKRRRLMNTRVVMTATTEDKYGWRKYGQKVILNATYPRSYFRCTHKYDQGCRA

TKHVQRMEGMDSEIMYKITYICDHTCSTASQIIASAVASASDSYNLISFSNSHNGQLIEGTGHSFFCPNNDDAMKVRE

TTTTSGSTNHEVDLWSELKDFGSLQTTTMTNQYYFSTGDDDADSLMFWNGCLQ 

>ClWRKY40 

MVFSRASQLVEMQRGDCFTQPPPVSGGFPLFRDVPTDDMSFDATSRMKDDDIGVPLSKRFHVDESARNGVDGLEKK

EAVMAGTTTTTTTGRGDYDKRKKMRSRRFAFQTRSQVDILDDGYRWRKYGQKAVKNNKFP 

>ClWRKY41 

MESGWSWDQKSLIGELIQGLELTKRLRAELSSASAEESRGSLVQGILSSYEKALLILKWNGPMNQPQMVEATPGLPG

SPISVNGSPSSDDSGRGLKDPQDPRKESKKRKTQPRWTEQVKVNSETGFEGPHEDGYSWRKYGQKDILGATYPRSY

YRCTFRNTQNCWAIKQVQRSDEDPSVFEITYRGKHTCSQGNYLAQSCHSPDKQEKKENDHDHGHNHDHHQLQPSQ

ENLFSNQTIENIEKLENKASTFCFGSSSTSVGCKDIVNGGFSHLAIDTHAALGSFTQSFISPTTPDSNYFTPSPCQRSNIG

ETHNVQHPEPDVHEIFSANTSATNSPILDWDFPFDSEQINPNFPFNSQGFFY 

>ClWRKY42 

MSYNSNQQLTTSESDLSEQPGLEFTDWMFDGWLNENSSSLADSVMYSVYQEGEVDEFVGNTIQQGQPSSRDSGRER

EVRERFAFKTKSEIEILDDGFKWRKYGKKMVKNSPNPRNYYKCSVEGCPVKKRVERDREDPKYVITTYEGVHTHES

S 

>ClWRKY43 

MESSTTIKTSLDLNFNPPPYTADESPLTHTPSPLKEQAPAILAEKLNRISSENQKLNQMLGLVVENCNVLQHQVIDLM

MKSRKRKAAGCDNYCNFNRSGSDQYCGCCSDDNDSCYNKRPRENSKPKVMRVLVPTPVSDSTLVVKDGYQWRKY

GQKVTKDNPSPRAYYKCSFAPSCPVKRKVQRSVEDPSYLIATYEGEHNHAKPNSGIEYQLIGPIHLSSNLDSACGVSS



SPSSSVKSPSLMTSIVTNSLKASLPQPETPSTTSASASSTQKLLVQQMATLLTKDPNFTRALATAITGNMVDKEIWR 

>ClWRKY44 

MEEVAAANSLRYPFVDDDENKSCLGFMELLSVDQNFSSQFDVFETLSSLSSSLISNPVVNSENSEIWNQWPTTPTYSS

STSSEILNGEPNQEGGEKQHQQHTVKTNKQLKTKKTSPKKKDQEQRFAFMTRSEVDHLEDGYRWRKYGQKAVKNS

PFPRSYYRCTSVACNVKKRVERCLKDPSIVMTTYEGQHTHPSPIMARSTFFPPPISVTLYDDYPYQNGHSSNFISHPKG

FVSSSFHQPCGIASSNRATHLLGATIDHGLLQDITPFQYDELAWRNGPI 

>ClWRKY45 

MMEEVEEANREAVESCHKVLNLLTVASSSQDQLKLRSRLMAETGDAVFKFRKVLCLLDSSGLGHARVRKKKVKNF

LFNSSSSPFPLPQSLFLETSSPNCRMDLLQGRNLQMGPLCLGNPSLELNSNAKSCSTQQIQSQSAALYHHHHHHHLLQ

NRVLLNNNPNPNPPQPEMMYLRSNNGINLNFDSSSCTQHTMSSTRSFISSLSIDGSVASLDGSAFHLIGAPRSLPIRIRIL

RGSAVGEGKMGVLNVEAVGDVTAQKRGWEAVILFMMKHRVKRSIKVPAISNKLADIPPDDYSWRKYGQKPIKGSPH

PRGYYKCSSMRGCPARKHVERCLEEPSMLIVTYEGEHNHPRIPSQPANT 

>ClWRKY46 

MEFPTLIQELNQGKQLANQLRNHLHPSSSSSSSSSSSSSSSSSSSHGILLIDQILRSYENALLALSAGAPSVTSPLAPLNH

TDVVSKKRKVMAKWSEQVKVSSSSANDSGPRCDGFSWRKYGQKDILGSKFPRGYFRCSHRFTQGCLATKQVQKSD

NDPTVYDITYKGRHTCNRVHSNTPQEDQNSLLQHPMPPKQEQKPLQQPHDPSGFTFSSDAVQVKSENLDDVEGGLF

QPFCAPSPMFGSEVQDDQSPFRESEFSPTFESNDMFGFCSDFETGFISIPNSVTNISIGDLEEYCSFDNVELFC 

>ClWRKY47 

MSNDEGKNVYQQYDPFQYNQLDMNRSIFHQQAATLDPALMSFTNFFDTSLDYNSLSKAFDVSCCSSEVISAVDDRS

KSKKASTTTPNSSVSSSSNEAVVEEDSVKSNKEDIKGCENKDEEKSKKQNSITKKKEKRQREPRFAFLTKSEIDHLED

GYRWRKYGQKAVKNSPYPRSYYRCTSQKCVVKKRVERSYQDPSVVITTYEGQHNHHCPATLRGHSAGIMSSPFYAS

ASTSVTAASSGPTLPQELFSHLLPTNNCQTDPASMMYQNLSLQQHLQMPDHYGLLQDLFTQK 

>CLWRKY48 

MGRTDDNVAIIGDWVPPSPSPRTFFSAMQMLGEDIGSRPAMDTTSSDHKTEELFLRPREHTVSENAVARGGIPGANSG

DRATEFGTFSEQKFRGGLVERIAARAGFNAPRLNTESIRSTDHSLNSEVKSPYLTIPPGLSPTTLLDSPVFLSNSLAQQS

PTTGKFQFLANVSNNRSSTMMSEANNNPFDDNSTSFAFRPSVESGSSFILSAAASKTASATILPQSCPRIEVPVPRSENS

FQSHLVEPSLSLPQNRIGHHPQVGLSTSYMEKDDVGKTVSDDQRPFDSLCGGGEHSPPLDEQPDEGEQRGSGDSMA

GSGCGAPSEDGYNWRKYGQKQVKGSEYPRSYYKCTHPNCQVKKKVERSHEGHITEIIYKGAHNHPKPSPNRRVAIG

SSDSHINMQPDIPAQAAGQQSAEVSVWEDSQKGIPTGAPDWMQENLEVTSSASLGPEYGNQPNPLQAQNSSHIETAE

AIDASSTFSNDEDEDDRGTHGSITLGYEGEGDESESKKRKLDAYVTEMSGATRAIREPRVVVQTTSEVDILDDGYRW

RKYGQKVVKGNPNPRSYYKCTNPGCTVRKHVERASHDLKSVITTYEGKHNHDVPAARNSSHISSGTSSPVTGQNST

AAMQTHVHRPGPPQPQNTIPRFERPAFGFAGRQQMGTAFGMNQPGLGNLTMAAVGQAKLPVMPMHPYLAQAHHV

HEMGFLLPKGEPNVEPTSDLGLNFSNGSTVYQQIMSRLPLGPE 

>CLWRKY49 

MDPTDSDLADPSHASSSAGAKYKLMSPAKLPISRSPCITIPPGLSPTSFLDSPVLLTNLKVEPSPTTGSFTKLPMAHDSS

SSAIYPVTTMAFSNTNASDEGRSNYFEFKPYVGPNMVPADLSHRKCEQSSEVQVQGQPQPFTAPPMTKIEINVVSND

LSRSTQMDTHPVGSGPSAPEADGDDISHSLNTNSRVQAPQSDPKGSGIPVVSDRLSDDGYNWRKYGQKHVKGSEFP

RSYYKCTHPNCEVKKLFERSHDGQIADIIYKGTHDHPKPQPSRRYSASASVNVQEDGPDKPSPLTGQDDRLFSMYAQ

TVHNLEPNGTTEPSLAANDSINEGAGTTLPCKNQDEVDDDDIFSKRRKIELGGFDVCPMVKPIREPRVVVQTLSEVDI

LDDGYRWRKYGQKVVRGNPNPRSYYKCTNVGCPVRKHVERASHDPKAVITTYEGKHNHDVPTAKTSSHDVGGPS

TIAPSRYRLEESDTISLDLGVGIGTGTGGENRSNDYRQALHSQLVENQTPNGNFNFEVVQENSAPTYFGVINRGINQH

GSRESLSESHNKEIAPLNHSSHPYPTSIGRILTGP 

>ClWRKY50 

MELSSDHSLSLKPNPDDEHRLSSQPTPEEAPSKKRKVVQKTVVTVKIGSKKAAIGIGKVKNEGPPPDFWSWRKYGQ



KPIKGSPYPRGYYRCSTTKGCSAKKQVERCKTDGSMFIITYTSSHNHPGPNISTLNLDQNQEEIQPQPLDQDDDQDLV

PNQGLEKQDQDHNNDEKNSIISPGEEEEEEEEEIEVEEEEEEEESLLAMEDEEKKGIEKVKECLEEPISSSCCHELINLS

ATTNKSELENHDHFFDELEELPTPPPFSSYFFDEIRISAAPS 

>ClWRKY51 

MEEIVKKEDTSTSTDGGDGTGALFPFSDNVIPNGFFDFSDAEKCSVGFMELLGLNNCELFKDYCSEAFNPPATPNCSS

SVSSASSDVVNDDDPQQQHNPTTKQLKVKKRKEKKEKEARFAFMTKSEVDHLEDGYRWRKYGQKAVKNSPFPRS

YYRCTSASCNVKKRVERSFADPTVVVTTYEGQHTHPSPILTRSALAVTIPPPPPTGGPGGGCVGVAAMPWLKATNNA

HDGDIIPALSHQYFQNSSFVTPQNSAVSYNRNNPIGAANAAGILQEKRFCNPNATIFLVDHGLLQDVVPPHMLKQE 

>CLWRKY52 

MAAFSSWLLDSVDTSLDLNTQPLRFSGEAPKERNYMDLERKVSVKEETGALMEELKRVSAENKKLTEMLTIVCENY

NNLRGHLMEQMNKNGEKEISSSKKRKSESSNNNNNMAGMNGNSESSSTDEESYKKPKEETINKSAKITRVQVKIGA

SDSNLVVKDGFQWRKYGQKVTRDNPCPRAYFKCSFAPSCPVKKKVQRSVEDQSVLVATYEGEHNHPHPSQIEPTSG

GAAARSVSIAPAVLTAAPGSSSAPAISLDLAKPKPTMEAKTTSNPRFDSPELQQFLVEQMASSLTKDPNFTAALAAAIS

GKIFPH 

>ClWRKY53 

MDNKAAERVVIARPVASRPTCSSFKSFSDILACAFNTSPPNMSSETKVAAIRPKTVRFKLKDSPAPSSWAKISETVSGM

NSCSSSENLAISDSKTTVLFKPLAKHVSKRTVSQLSLIGNTNLQNRLPHPPVEVCIQCPNQGEDNFESALTSNLCIQCL

NQDKDNFQSALTSNLPQNITSTVENSQSIESSRVTLSYSKEDPTLLRPQITCAQPSYDGYNWRKYGQKQVKGSEYPRS

YYKCTHPSCPVKKKVERSLDGKVAEIVYKGEHNHPKPQPLKHNSSGTQTEGSVSNGTTRDTNPELWLNYLNGQIEG

CESRLENHVEKTCQGRVTLPFDSVATREVQGGCGISDNSCGLSIECEEGSKGLDSTDDKLQSKRRGGKNPTNEAVTSI

EDVNEHHTMARGSTGIEISGKGIRWRKYGQKVVKGNLYPRSYYRCTGLKCKARKYVERASEDPDSFITTYEGKHNH

GISLGTENPVAPEME 

>CLWRKY54 

MEVPKFKSLQPPPFPMSPSSYLSAFSSGLSPTELLNSPLLFSFGVFPSPTSGALNLRNDYEEGEQQEMKADVKNYSAS

SFNPQTGSSVSSYFQSSSSNVTPLNPNGLSCDESGAKSEFVTTEMAAAESKPISQLPIYNREQKKSENDGYNWRKYG

QKQVKGSENPRSYYKCTFPSCPTKKKVERSLDGQITEIVYKGSHNHAKPQPTRRSGNSAIYDPSSADSALLQEDSSVS

VGDEEFEPNSPFSNSVDDNENEPEAKRWKGENENEGYCEGGSRTVKEPRIVVQTTSEIDILPDGYRWRKYGQKVVK

GNPNPRSYYKCTSLGCPVRKHIERAANDMRAVITTYEGKHNHEVPAARGSGGSGYNAINRPTPTNIPMPVRPSAIGS

HSFPANFPATFQPANLAMSEIGAEASSFPFQTSQGVPPSFQVSGFGSAAKEEARDDIYFINSFLS 

>ClWRKY55 

MDCSWPDTTPSDRRKAADELLRGRELAQQLRAYLQRTSNSGGTASQDLLSRILTSFSKTLSILNRCDSDDINGSIVDSP

EDRASRKSQESGDSCKSSDRRGCYKRRKSCQSWARESCSLVDDGHAWRKYGQKTILNAKYPRNYYRCTHKFDQAC

QATKQVQRLQDHPPKFRTTYYGHHTCSNFLKASDIVLGSSNFDDSCGVLLSFDTPAAPNFLLQQDAMLVKKEVAIAE

SRDDEAVCSPSDYISTAEPSPDDHLSEVFMGSVVDFEDDVLQFQF 

>ClWRKY56 

MDHQFQEESSVKKTSSGSMKSEKKIRKGRFAFETRSQVDVLDDGYRWRKYGQKAVKNDKFPRSYYKCSHQGCKV

KKQIQRLTNDEGVVLTTYEGVHSHPIETPQDNFQHILTHMQIYPSSF 

>ClWRKY57 

MAKKDDSARPPLQRPTITLPPRPSMEAFFAGGPTGVSPGPMTLLSSYFADGAVDSPSFSQLLAGAMASPMAMGFFGT

GSTPNYYAKDGTASELEFGMKQSKPLNLVVARPPLFSVPPGLSPSGLLNSPGFYPPQSPFGMSHQQALAQVTAQAAL

ANSHMHMQQAEYQHSSVPAPTEPLTRDPSFSLDEASQLAILPSTSDTKSLIAEPTEVSHPDRKYQPPPPHVSDKPADD

GYNWRKYGQKLVKGSEYPRSYYKCTHLNCPVKKKIERSPDGQITEIIYKGQHNHEPPPANKRARDNSEPSGCTNSL

MKPECGLQNQAGILNKSSENVQLGSSDSEERADTEITDDRDEDEPNPKRQNIDAGTSGVALSHKTLTEPKIIVQTRSE

VDLLDDGYRWRKYGQKVVKGNPNPRSYYKCTSAGCNVRKHVERSSTDSKAVVTTYEGKHNHDVPAARNSSHHTV



NNTVPQIKPHKVVAQKHPLLKEMEYGTNDQRPAVLRLKEEQITV 

 

WRKY domains of 57 ClWRKYs 

>ClWRKY1 

STDMWAWRKYGQKPIKGSPYPRNYYRCSSSKGCGARKQVERSNADPETFIITYTGDHTHPR 

>ClWRKY2 

LDDGYKWRKYGQKVVKNTLHPR 

>ClWRKY3  

MNDGCQWRKYGQKIAKGNPCPRAYYRCTGSPTCLVRKQVQRCADDMSILITTYEGNHNHPL 

>ClWRKY4 

PPDDYSWRKYGQKPIKGSPHPRGYYKCSSVRGCPARKHVERAVDDPTMLVVTYEGEHNHTL 

>ClWRKY5 

ISDGCQWRKYGQKMAKGNPCPRAYYRCTMAVGCPVRKQVQRCAEDRTILITTYEGNHNHPL 

>ClWRKY6 

LEDGYRWRKYGQKAVKNSAYPRSYYRCTTQKCGVKKRVERSFEDPSIVITTYEGQHNHPV 

>ClWRKY7 

PSDLWAWRKYGQKPIKGSPYPRGYYRCSSSKGCSARKQVERSRTDPNMLVITYTSEHNHPW 

>ClWRKY8 

ITDGCQWRKYGQKMAKGNPCPRAYYRCTMAAGCPVRKQVQRCAEDKTILITTYEGNHNHPL 

>ClWRKY9 

LDDGYKWRKYGQKVVKNTQHPRSYYRCTQDHCRVKKRVERLAEDPRMVITTYEGRHVHSP 

>ClWRKY10N 

SEDGYNWRKYGQKLVKGNVFVRSYYRCTHPTCMVKKQLERTHDGKITDTVYFGQHDHPK 

>ClWRKY10C 

VNDGYRWRKYGQKLVKGNPNPRSYYRCSSPGCPVKKHVERASYDPKVVLTTYEGQHDHDM 

>ClWRKY11  

PPDDYSWRKYGQKPIKGSPYPRGYYKCSSLRGCPARKHVERASDDPSMLIVTYEGDHNHSQ 

>ClWRKY12 

LEDGYRWRKYGQKAVKNSPFPRSYYKCTSQNCSVKKRVERSSEDPCFVITTYEGKHNHYC 

>ClWRKY13N 

TEDGFNWRKYGQKVVKGSENPRSYYKCTYPNCPVRKQVERSLNGQITEIVYKSKHNHPK 

>ClWRKY13C 

LDDGYWWRKYGQKVVKGNSNPRSYYKCTYAGCGVRKHIERASHDIRAVITTYEGKHNHEV 

>ClWRKY14N 

SDDGYNWRKYGQKQVKGSENPRSYYKCTFPNCPTKKKVERSLDGQITEIVYKGSHNHPK 

>ClWRKY14C 

LDDGYRWRKYGQKVVKGNPNPRSYYKCTNPGCPVRKHVERASHDLRAVITTYEGKHNHDV 

>ClWRKY15 

PSDAWAWRKYGQKPIKGSPYPRAYYRCSSSKGCPARKQVERNRLDPTMLLITYSCEHNHSG 

>ClWRKY16 

PSDLWAWRKYGQKPIKGSPYPRGYYRCSSSKGCSARKQVERSRTNPNMLVITYTSEHNHPW 

>ClWRKY17N 

SEDGYNWRKYGQKQVKGSEYPRSYYKCTHSNCQVKKKVERSLDGQITEIIYKGAHNHAR 

>ClWRKY17C 



LEDGYRWRKYGQKVVKGNPNPRSYYKCTSAGCLVRKHVERASHDLKCVITTYEGKHNHEV 

>ClWRKY18 

ADDGYKWRKYGQKSIKNSPNPRSYYRCSNPRCSAKKQVERSIEDPDTFIITYEGLHLHFA 

>ClWRKY19 

LDDGYKWRKYGQKVVKNSLHPRSYYRCTHSNCRVKKRVERLSEDCRMVITTYEGRHNHSP 

>ClWRKY20 

LNDGHSWRKYGQKDIHGANFPRCYYRCTHRNVRGCLATKQVQRSDNDPNIFEVTYRGRHTCSQ 

>ClWRKY21 

LDDGYRWRKYGQKAVKHSLHPRSYYRCTYLTCNVKKQVQRLSKDTSIVVTTYEGTHNHPS 

>ClWRKY22 

SSDIWAWRKYGQKPIKGSPYPRGYYRCSSSKGCMARKQVERNRSDPGMFIVTYTAEHNHPA 

>ClWRKY23 

LDDGYRWRKYGQKAVKNSPYPRSYYRCTTAGCDVKKRVERSSGDHSIVVTTYEGQHTHQS 

>ClWRKY24 

LDDGFCWRKYGQKGILGAKHPRGYYRCTYRNLQGCLATKQVQRSDDDPTVFEITYRGKHSCSQ 

>ClWRKY25 

MNDGCQWRKYGQKIAKGNPCPRAYYRCTVAPGCPVRKQVQRCLEDMSILITTYEGTHNHPL 

>ClWRKY26 

LDDGYRWRKYGQKAVKNNKFPR 

>ClWRKY27 

VKDGYQWRKYGQKVTRDNPSPRAYFKCSSAPNCPVKKKVQRSLEDPTILVATYEGEHSHAS 

>ClWRKY28 

PPDDYSWRKYGQKPIKGSPHPSVGLCVW 

>ClWRKY29N 

TDDGYNWRKYGQKQVKGSEFPRSYYKCTHPNCPVKKKVERSLEGQVTEIIYKGEHNHKR 

>ClWRKY29C 

LDDGYRWRKYGQKIVKGNPYPRSYYKCTTPGCNVRKHVERASTDPKAVITTYEGKHNHDV 

>ClWRKY30 

PPDEYSWRKYGQKPIKGSPYPRGYYKCSTMRGCPARKHVERDPNDPAMLIVTYEGEHRHTQ 

>ClWRKY31 

LDDGYRWRKYGQKAVKNSPYPRSYYRCTTAGCGVKKRVERSSDDPSVVVTTYEGQHTHQS 

>ClWRKY32N 

ASDGYNWRKYGQKQVKSPKGSRSYYKCTYSECFAKKIECCDHSGHRTGTVYKSEHSHDP 

>ClWRKY32C 

SGDGYRWRKYGQKMVKGNPHPRNYYRCTSAGCPVRKHIESAVENPNAVIITYKGVHDHDM 

>ClWRKY33 

PSDEYSWRKYGQKPIKGSPYPRGYYRCSTVKGCPARKKVERARDDPTMLLVTYDGDHRHPH 

>ClWRKY34 

MNDGCQWRKYGQKIAKGNPCPRAYYRCTGAPTCPVRKQVQRSVDDISILITTYEGTHNHPL 

>ClWRKY35 

PSDPWAWRKYGQKPIKGSPYPRGYYRCSSSKGCPARKQVERSRVDPTKLVITYAFDHNHQL 

>ClWRKY36 

PSDDYSWRKYGQKPIKGSPHPRGYYKCSSMRGCPARKHVERCLEDPSMLIVTYEGEHNHPK 

>ClWRKY37 



LDDGYRWRKYGQKAVKHSNHPREKNGEDDLSLSIRLSK 

>ClWRKY38 

PDDGFTWRKYGQKEILGSRFPRGYFRCTHQKLYHCPAKKHVQRLDDDPHTFEVTYRGDHTCHM 

>ClWRKY39 

TEDKYGWRKYGQKVILNATYPRSYFRCTHKYDQGCRATKHVQRMEGMDSEIMYKITYICDHTCST 

>ClWRKY40 

LDDGYRWRKYGQKAVKNNKFPRYSIMYLLL 

>ClWRKY41 

HEDGYSWRKYGQKDILGATYPRSYYRCTFRNTQNCWAIKQVQRSDEDPSVFEITYRGKHTCSQ 

>ClWRKY42 

LDDGFKWRKYGKKMVKNSPNPRNYYKCSVEGCPVKKRVERDREDPKYVITTYEGVHTHES 

>ClWRKY43 

VKDGYQWRKYGQKVTKDNPSPRAYYKCSFAPSCPVKRKVQRSVEDPSYLIATYEGEHNHAK 

>ClWRKY44 

LEDGYRWRKYGQKAVKNSPFPRSYYRCTSVACNVKKRVERCLKDPSIVMTTYEGQHTHPS 

>ClWRKY45 

PPDDYSWRKYGQKPIKGSPHPRGYYKCSSMRGCPARKHVERCLEEPSMLIVTYEGEHNHPR 

>ClWRKY46 

RCDGFSWRKYGQKDILGSKFPRGYFRCSHRFTQGCLATKQVQKSDNDPTVYDITYKGRHTCNR 

>ClWRKY47 

LEDGYRWRKYGQKAVKNSPYPRSYYRCTSQKCVVKKRVERSYQDPSVVITTYEGQHNHHC 

>CLWRKY48N 

SEDGYNWRKYGQKQVKGSEYPRSYYKCTHPNCQVKKKVERSHEGHITEIIYKGAHNHPK 

>CLWRKY48C 

LDDGYRWRKYGQKVVKGNPNPRSYYKCTNPGCTVRKHVERASHDLKSVITTYEGKHNHDV 

>CLWRKY49N 

SDDGYNWRKYGQKHVKGSEFPRSYYKCTHPNCEVKKLFERSHDGQIADIIYKGTHDHPK 

>CLWRKY49C 

LDDGYRWRKYGQKVVRGNPNPRSYYKCTNVGCPVRKHVERASHDPKAVITTYEGKHNHDV 

>ClWRKY50 

PPDFWSWRKYGQKPIKGSPYPRGYYRCSTTKGCSAKKQVERCKTDGSMFIITYTSSHNHPG 

>ClWRKY51 

LEDGYRWRKYGQKAVKNSPFPRSYYRCTSASCNVKKRVERSFADPTVVVTTYEGQHTHPS 

>CLWRKY52 

VKDGFQWRKYGQKVTRDNPCPRAYFKCSFAPSCPVKKKVQRSVEDQSVLVATYEGEHNHPH 

>ClWRKY53N 

SYDGYNWRKYGQKQVKGSEYPRSYYKCTHPSCPVKKKVERSLDGKVAEIVYKGEHNHPK 

>ClWRKY53C 

SGKGIRWRKYGQKVVKGNLYPRSYYRCTGLKCKARKYVERASEDPDSFITTYEGKHNHGI 

>CLWRKY54N 

ENDGYNWRKYGQKQVKGSENPRSYYKCTFPSCPTKKKVERSLDGQITEIVYKGSHNHAK 

>CLWRKY54C 

LPDGYRWRKYGQKVVKGNPNPRSYYKCTSLGCPVRKHIERAANDMRAVITTYEGKHNHEV 

>ClWRKY55 



VDDGHAWRKYGQKTILNAKYPRNYYRCTHKFDQACQATKQVQRLQDHPPKFRTTYYGHHTCSN 

>ClWRKY56 

LDDGYRWRKYGQKAVKNDKFPRSYYKCSHQGCKVKKQIQRLTNDEGVVLTTYEGVHSHPI 

>ClWRKY57N 

ADDGYNWRKYGQKLVKGSEYPRSYYKCTHLNCPVKKKIERSPDGQITEIIYKGQHNHEP 

>ClWRKY57C 

LDDGYRWRKYGQKVVKGNPNPRSYYKCTSAGCNVRKHVERSSTDSKAVVTTYEGKHNHDV 

 


