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Appendix S1 
 
Sequence annotations of wheat (A and B genomes) and barley FD-like genes used in 
phylogenetic analysis 
 
All translation start sites, splicing donor and acceptor sites and stop codons are in red. Exon 
sequences are also highlighted with colors.  
 
TaFDL2 
 
>TaFDL-A2, IWGSC_CSS_1AL_scaff_3943384  
ACGGACTCCAGATCAGCCCTCCCGAGAGGTTTTAGGGCTTGGCGGCGGCTCCGTATTGTAAAACGTGATGAATCCTTCTCCTTTATTTTTCTCCCCG
AAAGCAAATATATAGAGTTGGAGTTGAGGTCAGAGGAGCTCCAGGGGGCCCACGAGGTAGGGGGCGCGCCTAGGGGGGCAGGCACGCCCCCACCCTC
GTGGCTAGGGTGTGGGCCCCCTGGTCTTCATTTTTTGCAAGGACTTTTTATTATTTCCAAAAAGACGTTCTATGAAGTTTCAGGTCATTCGGAGAAC
TTTTGTTTATGCACATAAATAACACCATGGCAATTCTGCTGAAAACAGCGTCAGTCCGGGTTAGTTCCATTCAAATCATGCAAGTTAGAGTCCAAAA
CAAGGGCAAACGTGTTTGGAAAAGTAGATACGACGGAGCCGTATCAGAACCTAGTCCAGAGTTTGCGGGCTGACTCTTCGGGTTGCTGGACTATATG
ACTAAGGTCATTGGTGTTCAGAGGCCAGACATAGGTACCTTGAAAGCTGTCTCTAAAGGCATCCTCCAGATCTTCCCAGCTACCAATGGAGTTCTCT
AGGAGGCTGTTTAACCAGTGTCGTGCTGGTCCTTTCAGCTTTAAGGGGAGGTATTTGATGGCATGGAGATCATCATCGCGAGCCATGTGAATATGGA
GAAGAAAGTCCTCAATCCATACCGCGGGATCGGTCGTTCTATCATATGCTTCAATGTTTACAGATTTAAACCCTTCTGGGAACTGGTGTTGCATTAC
CTCATTGGTAAAGCATAAGGGGTGTGCGGCGCCTCTGTATCGGGCAACGTCGTGACGGAGTTCGGATGACATCCATATTCGGTTTTCGGCCCGGGAG
AGGTTATGCTTGTCGCGCTAGGCTTGATGACCGTCATCTCGTGTTGGGGCACGCCCCCTCGATCCATAGATTGATTTGGCCTGACCGACTCTATTGT
CCAGGTCCTAGCGTAAGTCGTAGGTATAGCCCGGAGCTGCTACCTCTTTGCCTCGACGGCGAGGTGGTAGGGGTTGGTGTTCGGCACAAGCAACCGC
TTTATCTCGCCCACGTGGTGGTCGGTCTGGTTCATCAGTGTGGTCATATCTTGACGGTATTGGCTCAAGGGCCTCGTCGTCAAATTATGGTAGTAAC
CGACACTTTGGATAACTCTTTGTTGGGTGCTCGAGGCCGTATTCTTTGCCAGCTAGGACTTGGGTCCATCTGCCATTGAGGGTATCATGTTCAGCTT
TAGAGCTGTTGTTGCTTCTTCTTTAGGCTTTGCGCAGTTGCGATTAGCTGACGCTTAAAGCGCTCTTGCTCGAGGGGTTCCTCTGGCACGATGAAGT
CTTCGTTGCCGAGGCTGACGTCATCCTCGGAGATCGGTAGATAGTTACTATCTTCCGAGTCCTCATTCCTGACTGGCTCGTCGGGGTTGACTTGTCC
CTCCTCCCATTCATCCTGCTCGGACGCAGGCTCGACCGGGTCTTCGGGATTTTTGGCATCGCCCGGGGTGTTATTTTCTCCGCTGCCGGTGTCGCTT
TCCTTTTTGCGACGCGATTTTGAGCGGCGCCTCTAACGTCGACGCTTTGGTGGTACCTCAGCGGGCTTGTCCTTGGTCGGATCTTTCCTACCTTCTT
CGTCGTCCTCTTTGGGTGTATCCACCATATAAACATCATATGTGTAGGTAGTCGTCCAATGCCTAGTGAATGGCGGGTCTTGGCTTTGTTTGTCTCC
GACATCTTCGTCCACACCGTCGATGTCTTCAGAGGCGTAGTCTAGCATGTCAGTCAAATCCTCGACAATGGCTATTAAGTGGGTGGTGGGTGGGATG
TAAAATTCCCTGCTCTCAGCCCCTAGTCCTGGTTGGGTGTAGTTCGGAGGCGATACTTCCGTAATGGTGAGGGATCGCATTAAGTCCAAGGCCTCGT
TTAAGAGCGAAGGCCGGACGGGGAACCGAGGACCTGTAGGGCTAGGCACGACAGATTCTGCCAGGCTGTGCTCACTAGATTCAGACCTTGATAGTTT
GGAGTTTGCATCCTGAGGCGGGTTCGGCTCCCCGATGACAGGGAGGGTCTTGCTTGATTCCAGGCTCGCCGAAGACATAGTTGCCTCCGGGTCTCTG
GAGAAAAGTTCCATAGTAGGAGAGAGTCCGGTGGGTTTCAGATACCCATCTTCGGATGAAGTAGTCTACCCTGGATATAAGGCTAGGGCAGGGATGA
TAGTTGGTCCTTGAGTGGTGCATGGTGACGGGTCCGATAGGTTTTCCTCTTGGAGCAGAGGAACAATTGTCGAGGCCGTGAACCCTTCGAAGATCAG
GTCTCCTCGGATGTCGGCAACGTAATTCAGGCTCCCGAATCTGATCTGATGACCAGGGGCGTAGTTGTCGATCTGTTTGAGGTGACCAATCGAATTA
GCACGCAGAGCGAAGCCGCCAAACACAAAAAGCTGACCGGGAAGGAAGGTTTCCCCAGAAACAGCATCGTTGTTGACGATTGAACGAGCCATCGAAC
CTTCTGCCGATGACATAGTGGAACTCTCAATGAAAGCACCAATGTCGGTGTCAAAACCGGCCGATCTCGAGTAGGGGGTCCCGGACTGTGTGTCTAA
GGATCAAAGGTAACAGGAGACAAAGGGGACCTGAAGTTTACCCAGGTTTGGGCCCTCTTAATGGAGGTAAAACCCTACTTCCTGCTTGATTGACTTT
GATGAGTATATGGACTATAAGTGTTGATCTACCTCGAGATCGTAATGGCTAAACCCTAGCTGTCTAGCCTATATGAATTCCGATAGCCTCTACGGAC
TAAACCCTATAGTTTATATAGATACCGAGGGGCCTAGGGTTGTACAGAGTCGGTTTACAGAGGAAGGAAACTATACACCCAGACGCCAATCTTGCCA
TCCACTCAAAGGAGAGTCCCATCCGGACATGGGGGAAGGCCTTCTACCTTATATCTTCACCACCCATCAGTCCTACCCATATCACACAGCCCACCCG
AGGACCCCATAATCCAGGACTCCCTCAATGGCAAAGCCACCTTTCATCATTTTTATACATGTTCGGATGGGACTCTCCTTTGAGTCGTGAAGAGGCC
TGCATGACTTAGGAATGGAGATGTGCTAGAACCCTGGGTTCTTCCTTATATAATTAATGGTATTTTCATTCTAATACTCTATCTGAGAGTTCTCAAT
ATTTAGCAAAGTTGTTCCTATCAAACAGATAAAAACTTGATCAAATGACAAAGGCATTGTTTGTGGAGAAAGAGGTGGCTTTTCCCAAATGAAACAT
TTGATTTGTGTAACAGGAGAAAGATTTCCCACTCCTTAGCCATAAAGATATGTGGCCATGAAAAAGGGAGGGGATTCAGTGGAACAGGATTGGCTGG
GCGGTAGAGTCGTGGAAACACTTGTTGATTCCTATTTTGGACCCTAGCTCCATGGAACAATATGCTACTGCGGAAACATGGAAGAATTGCAATCTTA
GATCAAAACACTATGTGTGTAAAGCTTGATAAGGGTCAGTTACTTGTACATTTGATTAGTATGAACCTATACTCATGTGTCCTCGAGAACGCTTTGC
TTACTACTCTGTATAAGAGAACTTTCAGGCTTGTCCTTTGCTATAAAAAGGATTGAACTACCTTGCTGCCCTTTGTTACTACTGTTACTTGCTACTT
GTTACGAATTATCTTGCTACAAAACTATCTGTTACCGCTACTTTCAGTACTTGCAGAGAATACCTTGTAGAAAACCGTTTGTTATTTCCTTATGCTC
CTCGTTGGGTTCAATACTCTTATTTATCGAAAAGACTACAATCTATACCTGTGGGTCATTATTAATCTTTTTTTGATCGCTCGGGTCATTATTAATC
TTATATGAACCTCTAAATCTACTGTATTTTTCACTGCCGTGGTCTATCTTTTCAGGGTCACTGATTCGTGAGCCCTTGTGTAACGTAGAAAATATCA
AGTCATAGCCGAGGGTCTGCCCATAAGGACACAGACGCACACGGCTGAGATGGCTCGCACGATGCCTATTCAATTGTTGCTCCTGTGTTCGACCCCC
ATTAACGGCATTATATTTCACCCTTCGTTTTGCAAATAAACCAGACACTGACATACAGGCCCTGAGGTGTCCTACATGTCTATATATTTCACTATTA
CATGTGAGTCCTGGATGCCCCATGCGTCAGTATATGCGCCAGGTAACGGACACCTACATTGACCCGACGGAATCACTCCGTTTTGGATATTTTTGAG
TGTGGGACGAGTGATGGAGAGCAGAAGTGAGGGACACTAGCTGAATGGGGCAAAATTAAGGAATACTAAGTAACTGAGGGCACAAAAATAGAAATCC
CCATATTTATATGAAATCTAATCACGAATTTCATCCAATTTGTTGAAAAAAAGTTTGAAATGTATGCGGTTATTATGGTTGAATGACGGTTTTCCGC
ATCCGTGTCTGCGGACTGATCACCTTCTACTCGCGGACGTAAGTGGAAGGAAAATTACAAGTTGCCGCTGGAGATGCTCTTAGCCCATCGACATCGT
ACTAGCAGCTCCATTTGCATCGACAAAAAAAACCTCACTTTGCATCGTTAATGTTTTCTTTGTTGGAAGCTCAAACTGGCACCCGACACGCTCCGGA
TCCGGCACTTTTTATCCGATAGGCGGGGGTGCGTAAACACCCAGGCCCATTTCCGTCCTCTGGTGGGCCCATTGCCCCCCGTCGCCCACGGTTTCGC
ATCAGGGCCCTCCCGTCAGTTTCTTCCTTCTCCTCCACTTCCACTCCCACCGTGGCTGCCTCCGCCGTCGCCTCCTCCTCCCTTCCCCAATGGCAGG
CGCCAGCCTCAGCCTCAGCCAGCTCTGACCGCCGCGCGGGGCCTTGATCCGGCGCCAGGCGGGCGGGAATCGCGCGGGTGCCCCGTTCAATTCGGCG
CGGACTCCAGCTGGGAGGTCGGAGCGGCGGAGATCCGGTCGCCAGACTTGCCTCCAATCCGCTGGTCGCCGTCGTCTCCGGAAGACAAGTCGAGGTT
GGGTTAACGTTCCTTGCGCGCTCGTCCCGTCTGTGCTCGTGTTTTCCTTCCCATGCCACTCTGTTCATGAACGGGTGTGCGATTCTGTCTGATGCAA
ACATGCTACTGTCTCATAGGAGGGTCGTTCGCCGGCGCGTGCTGCCGCAGTGCGCCGTCTCGTGGATCTGCGGTTCGGCGACTTGTGACCGGGTCTT
TGCCGGTGGAAAGGGGGCTGCTTTGGGCACCGTTGTTCCCGAGGTGTTTGTCCCCATAGGGGCGACCAGTCCAAGAGACCGCCGGTTCATGATTCAG
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GCAATGGCGTCGCAGTCGCAGGCAGGAGGCGGTGGCGGCGGCGGCTATGCCGGCCCAGGGCAGCGCGGGCAGGCGCAGCAGGGCCTGGGGAGGCAAG
GTTCCCTGTACAGCCTTACCCTCGATGAGGTGCAGAGCCAGCTGACAGAGCCTTTGCTTAGTATGAACCTCGACGAGCTGCTCAAGAGCGTGTTTCC
TGACGGCGTGGATCCTGTCGGCGGCGTCGCCGGCCAGTCTGAGCCGGCCCCGGGCCTGCTTCGCCAGGGGAGCATCACCATGCCTCCGGACCTGAGC
AAGAAGACGGTGGACGAGGTGTGGAAGGGCATCCAGGATTCGCCGAAGAGAAGTGGCGAGGAGGGTAGTCGGCGGAGGCGGGAGAGGCAGCCGACCT
TTGGGGAGATGACACTTGAGGATTTCCTGGTGAAAGCTGGAGTTGTCGCTGAAGGGCATTTGAAGGATCCGATTGACTTGCCAGCTAACATGGGTGC
GGTTGGGAGCAGTGTAATTGAGGCTGCTGCGCCCAGTTTGAACCCCGGAGCGCATTGGTTACAGCAGTACCTGGAGCCCCAGCATCCACGCATGGCA
GGTCCTTTCATGGCAAGTCATTTGGGTCCTCAGCCATTGTCTGTTGCTACAGGTGCTATCATGGAACCAATTTACCCGGATGGCCAGATTACGTCAC
CAATGCTCGATGCGCTTTCTGATCCTCAGACACCTAGGCGCAAGCGTGGTGCCTCAGATGGTGTAACTGATAAAGTCGTAGAAAGAAGGCAGAAGAG
AATGATAAAAAACAGGGAATCAGCTGCACGGTCCAGAGCGAGGAAGCAGGTCTACAGCTATTGTCCTGTCTATTCCTGTTTTCTTACGCATTGTTTA
TGCCCTGTTATAATGTTATGATTGCAGCATCAAAACTTTGTGAAAAGTTATTGTTGAATGTATCGATTTAAGTATTTGTATTACATTTTTTAGTCTC
AAATTGCAAGAGTATCATTAGGTACTCCCTTCCGTTTCTTTTACTTCGCATATAAGATTTGTTTGAAGTCAAACTTCATAAAGTTTGAGCAAATTTA
TATAAAAAATATCAACATCTACAATACTAAAGTTATACAGTATGAAAATTAATTTCATGATGCATCTAATGATATTGATTTTGTATTGCGAATGTTG
ATATTTGTTTCCTATAAAGTTGGTCAAAATTTACAAAGTTTGACTTCAGACTAAACTTATATGCAGAGTAAAAAGAATCGACTATGCCACTGGAGTA
GCCTATTGAGTTATTCTCATTCCATGTCACTCTACTATATTAATAAAAATATAGCAATAACCTATTGCATTCTACTTGGCAGGCTTATACTAATGAG
CTTGAAAACAAGGTGTCTCGTCTAGAAGAGGAGAACGAGAGGTTGAAGAAGCAGAAGGTACTTTGTCTTCTGTTACTGTAACACTGTTACTTTTCGC
CCCTTCTTTTTGGTGGAGGGGATATTTAACTACAGCATTCCACTATGCATTGTAGTGAACCCAAGTTATTGTAACAATGTTTTTATTCAGGTAGTAA
GCTATTTTGTTTCACACTAGTCGATCGTTCAACTTCTTTTTTACTTGGGCTCAATAATATCATGTGTAATAAGTGCACTATACTGATGTGATCATGT
TAGTTAATTCCATAGTACGACCACCCACACAACTCATTTAGTATGATTTGCAGACCTGTATCTATATTGTCACTGCTGAACCCCATATGATCATTGC
TACTTTTTTTTGTCCAGTATTGTTGAGAAAACTATGTTAGTTACCAGGCTGACAGACAGATGCAGTGATCTCATTGTTTGTTTTTTATGTTCAAATA
TCTATTGGAGGCTATGTAATGAAAGTGGAGTCTCAAAGTTATTTTTCTTGCTTACACTAACTAAGTTTTGGCATTGACTTTGTGCTACACTTTTTTA
CAAGGCCAAACATACCATAATGTATATAAACCAACTGAATGGAGCTAGTTTTTGTTAGCTTGAACTTAGTAATTTTTGGAGATATAAGCAGCTGGTC
ATTCGAATTTAGAGGAAACTCTTATGAAGTTCTCGAGCATCTTATTTAATTGAATATACCCTACTGAATGTATTGACCGATGTAGTTAGGCTAAGCA
TGTCGATGTTTTGCATTGTGAACTTGATATGTGCATGGCTACAACAATTTTAATGATATGGAAGCAGAAAAACTGCTATTTAATGACTTGTAGTGGG
GTTTGTCTATATAAGATATATAGTTGCAAGCACATATGTTGTACTCTATTGTTTCGGTTGCTTCTTAGTAGTTCTTATTAGTTAACAATGCGAGTGA
TTTCAGCACTACATGCTATTCCTAATAAGCAGTTTGTACGAAGAACTGCAGCATTAATTCATAGAACTTTATTGCCCTTCTCTACAGTGTAGCAATT
CAGTAAGATGCTTGGCGCCCTTACGGCATTTGCTTTGGTTGATCAAAACTAAGTTGCTGCTGAGAATTGAATATATAGATAGGTTATCTTGATGAAC
TTTTGTTTGAATCAATGAATCATGGCTCTATACTTGGCGAGTTAGCAGTGTAATAGAATTGCTTCCCTGTAGTCCTCCGTACAATCTAAAAATGAAA
ACCCAGTTCTTTATACAATTGACAAACCTGGAGTTACCCAACAGATTGCAGTCCTTCATGAAAGTAAAATAAACACATATCATGAACATTGACAGGA
ACCACACTTAACAAACAGATCAACATTGGAAATGAATACATTAGACTTTGTACTCACTAAATCATAATCACACGTGAAGCAACAGAGCACCGGGTAA
AAGAAAACCACAGAGAGTGCAATTCCATTTGGTCCTTGCAATGGGTGCCTGCCATTTATCTGTTAAGACCACATCACCTAAAGATGATGCTGGTGAT
ATTAATCATATCTAGCAATATTTGTAGTCCTGTTCTTTTTTTGCCAAACACAATCATATCTAGCAATATCTAGCAATATTTCATTGGTCATTACTTT
GTCGCTATAAATATTTTTTTGTCAGCATGATGTAATTGACTCTTGTTCTTCAATTCAGCAAACAATATCCTCACACTTCTTTTGGATGCTAAGCACT
CCCTCTCTAAACAATATCCCCACACTTCTTTTGGATGCCAAGTAGCTTATATTATGTTATATTGATGTCATTTCTGACGCCTTCCATTTCATATTAT
GTTATATTGATGTCATGTCTGACGCCTTCCATTTCATGATAATTTCAGGAGTTGGACATGATGATAACCTCCGCGCCTCCCCCAGAACCCAAGTATC
AACTCCGGAGAACAAGTTCTGCCCCTGTTTGACGTCGATAGTAAATTTTGTAGAATTACACCGCTCATATGGTTAACGTGGTTGTGGTAGAAACAGT
TGGTAGCCTGAGGTGTTGTAGCTTGTCCCAGCCCGGTGGTTCAGAGTTTGTAGACGAGTAGCAGCCCTAGGCGGCCCTTAGCATGTCCCAGATGATC
TGTCTGTTCCGAGGCTTTGTCAGTGTGTGTAAATCTGCCAGGTACATGTTTTAATTTTATCAGAGCTCCTTCTTTGTACATGATAAGTTATGTCCGT
CTCTATCTCATCATATTGGTCATGTATGTGGGGCCGCCCAAAGAAAGTGTCTTTTCGTTGCTGTTTTAGCTGAGATATCTGGGTGAGAATTTGACAG
CCAATTCCTATACGAGTCTTGAAATCAGCGTGAAGTTTGATCGTCATTGTTGATCCATCAATGGCGCAGTGTGTGATGGCAGTTGTACTGCATCATT
ATCGAAGAAATGGTGCGGTGTGTGACAGCAGTTGTACTGCATCATTAGAACTGCGAAGAACTGCAAAGGCGCTGGCTGATCACAAACAAAACATGCA
TGAAAACGCTTGCGCGCAATTCTGGTTCGCTCCTTCAATAATGTGGAAAATCCACAACCGATTCCAAGTCATTTAAAATCCCATATCCACAATCAAT
TCAAATGGAACAATGCCTGAATGAAGAAGTCGAATGATCCCAAACATGTAACGAATCAGATCAACTTCGAAGACAAAGCTAACTAAATGAAGATACA
CCTACAATACTTTCTAACGATACAGTCAAACATATTGGACCACTATGAACACTGCCTTTGCACCCCCAATACATAAAACATCTCCCATTAGTATCAC
CAGAGTCTTTCCCCCCTATGATGCAGAAAACGTCTTCCAGAAGTATCACCAAAGCCTCCTCCCGCCGATACGCCTTGCAAGCTGTATGTCCTTTTGC
ACTGCAGCAGCAAAAAAAGGAAAAAGGTCAGGTTAACAGGAACATGCTGGTCCATACATCTTCATATATAGTTCCCATTTGTTCAGGAGCATTTATT
TGTTAGAATAGCAACAGCCACGATGTGATCATGATTCTAGTGGCATCTATTTGTCACAGTAAAACAGTTTCCAAGTTTTATAAGTAAAAAAAAATGT
AACTTACAAATAAAATTCTGATTTGATACAATGTTTATCCTTCAGATAAGAAATAAAGTAATCAACCCTGAATTTCCTGCTATAGTAACCAGGTTTT
TTTTTGAAAGGGAGGCAAAGATTGCCTCATCTATTAATTAAGCAGAAGAGAATTGCCCAGTTAATTACGGAAAACCGGGCAAAAACCAGAACAACAA
GGGCCGAGCCCACTCGCATAGACTGAAACACACAGGGCAAAGCCCACCCTTCTCGACAACATGTCGACCTGCGGACAGACAACGCAGCTCCGATTCT
GACGGAGAACTCGGAAGAACGAAACCAGGCACGGCTGGCGCCACGGAAGATCGACGAAAGGACACCTGGAACCAGTCATCGTATACCACAGGGCCTC
GCCGCCGCAGCTTCGACTCCACAGCAACAAACAAACCGAGGCAATATCGTGGACACGCCGGAGAAGAGCCGACTATCGCAACCATTGCCGCGTCGCC
GACATCGCTCCCACCATCATCGTTGCCACAGAAATCTGGACGCCACAGTGATTTTCTCGGGGCCGCCGCCCCGACATCCACCGCTCCGTCACGCCCA
GCGCAATCAACCGGCATCACCTTCCGGGGCCGCCGCCCCGACGTACCACCGCTCCGCTCGAGCAGCAACGCCGCGCGACCCAGCTGCCCGCAGCCCA
CGCTGCTCAAGGCAACCGCTCGCAGACCACGAACGTCGCACCACATCCGGGGCCGCCGCCCCGACGCAAAGTCAGACCGCCCCCTCTGGAACGCGTC
GACCGGACCGACAAGCCTGCCACCCAAGTGGCCCAAGATTGCCACCCAAGTGAAGGCCGAGCCACCGCCCCGCCCCATGGAGCCGCACCGCGCATCA
CTTTCCGAGGCCGCCGCCTCGGCGTTCATCAGCCGTCCGGGGCCGCTGCCCCGGCATCCACCAAACCCGACGTAGGAGAAAACCAAACGCACCAAGC
ACAAGCTAACTCTCCCAAGCAACGCCCCCAAGAGGGAAACGACGAAGACGCCGCCATCGCCCGCTCCGGAAAATCTGGAGCTTAGGTTTTCACCCGG
AGAGCCCGAGCCCCACATAGAAGAAGATGAGTTCCACAACGACGCCTCCAAGGAGGGAAACGACGCCCGAAAGCGCCGCCGTCGACGGCACCGACAA
AGTCGGGTCAAG 
 
>TaFDL-A2 CDS, extracted from IWGSC_CSS_1AL_scaff_3943384 
ATGATTCAGGCAATGGCGTCGCAGTCGCAGGCAGGAGGCGGTGGCGGCGGCGGCTATGCCGGCCCAGGGCAGCGCGGGCAGGCGCAGCAGGGCCTGG
GGAGGCAAGGTTCCCTGTACAGCCTTACCCTCGATGAGGTGCAGAGCCAGCTGACAGAGCCTTTGCTTAGTATGAACCTCGACGAGCTGCTCAAGAG
CGTGTTTCCTGACGGCGTGGATCCTGTCGGCGGCGTCGCCGGCCAGTCTGAGCCGGCCCCGGGCCTGCTTCGCCAGGGGAGCATCACCATGCCTCCG
GACCTGAGCAAGAAGACGGTGGACGAGGTGTGGAAGGGCATCCAGGATTCGCCGAAGAGAAGTGGCGAGGAGGGTAGTCGGCGGAGGCGGGAGAGGC
AGCCGACCTTTGGGGAGATGACACTTGAGGATTTCCTGGTGAAAGCTGGAGTTGTCGCTGAAGGGCATTTGAAGGATCCGATTGACTTGCCAGCTAA
CATGGGTGCGGTTGGGAGCAGTGTAATTGAGGCTGCTGCGCCCAGTTTGAACCCCGGAGCGCATTGGTTACAGCAGTACCTGGAGCCCCAGCATCCA
CGCATGGCAGGTCCTTTCATGGCAAGTCATTTGGGTCCTCAGCCATTGTCTGTTGCTACAGGTGCTATCATGGAACCAATTTACCCGGATGGCCAGA
TTACGTCACCAATGCTCGATGCGCTTTCTGATCCTCAGACACCTAGGCGCAAGCGTGGTGCCTCAGATGGTGTAACTGATAAAGTCGTAGAAAGAAG
GCAGAAGAGAATGATAAAAAACAGGGAATCAGCTGCACGGTCCAGAGCGAGGAAGCAGGCTTATACTAATGAGCTTGAAAACAAGGTGTCTCGTCTA
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GAAGAGGAGAACGAGAGGTTGAAGAAGCAGAAGGAGTTGGACATGATGATAACCTCCGCGCCTCCCCCAGAACCCAAGTATCAACTCCGGAGAACAA
GTTCTGCCCCTGTTTGA 
 
>TaFDL-A2 protein, extracted from IWGSC_CSS_1AL_scaff_3943384 
MIQAMASQSQAGGGGGGGYAGPGQRGQAQQGLGRQGSLYSLTLDEVQSQLTEPLLSMNLDELLKSVFPDGVDPVGGVAGQSEPAPGLLRQGSITMPP
DLSKKTVDEVWKGIQDSPKRSGEEGSRRRRERQPTFGEMTLEDFLVKAGVVAEGHLKDPIDLPANMGAVGSSVIEAAAPSLNPGAHWLQQYLEPQHP
RMAGPFMASHLGPQPLSVATGAIMEPIYPDGQITSPMLDALSDPQTPRRKRGASDGVTDKVVERRQKRMIKNRESAARSRARKQAYTNELENKVSRL
EEENERLKKQKELDMMITSAPPPEPKYQLRRTSSAPV* 
 
 
>TaFDL-B2, IWGSC_CSS_1BL_scaff_3907952 RC  
GTGTGCGTAGGAAAATTTTGAAAGTACTACGTTTCCCAACATCAACGAGCTAGTCAAGTAGAGGCATACTCACCATGATCCTATGTGTGCGTAGGAA
AATTTTGAAAGTACTACGTTTCCCAACATCAACGAGCTAGTCAAGTAGAGGCATACTAGTGACACTTTGTTTGTCTATGTATTCACACATGTACTAA
GTTTNNNGTTAATACAATTCTAGCATGAATAATAAACATTTATCATGAATTAAGGAAATAAATAATAACTTTATTATTGCCACTAGGGCATATTTCC
TTCACGATGCACTCCAAGTGTCCCAAGAACTCACCCTATTCTCCTGCCGCCCTCGCATAATGCAAGATGTCGTGAATCCACTAGCGGTGCCCTTGAA
GGTGGCAACCAGAACCTTTACAAACAAGGTTAGAGCTCTCTCAATAACTTAATTAGAGGATCCCAACACCACCATGGAGCTTCACCACAATAGAATG
TGATTCTGAGGTGACCTCTTCTGTCTAGGGTGCCCAAACACCCAGGAGTAACAAGATCCACAAGAAATGTATGAGGGAATCAAATTTCCTTTGGTGG
AAATGTAGATCTAGGTCTCCTCCCTCAATCCTTATCAAATCAACAAGTTTGGTTGGCTAGAGAAGGACATCGGGTAAGAAAAACTTCAGGCATTAAT
GGAGGAGAGAGAGAGAGGCAAAATTGGTAGGAGGTGGTCTTATATAGTGGTTCTCCAGATTCAACTACCATGTGCAGAAACACACAAGGGTGATACA
ATCGTTGGGGCAGTGGTACAACCACCCTAGGCATAAAATGCACTACTACAAGACCAGAGTGGTACATCCGCCGGGCGTCCAGGTTGTATCGGTAATT
AAATTAACTACCAGAACAACCGTTCAACCACCGCCTAGTACCGCACCCAGACCCGAGCGAAATCACCCGACTCACGGTAGTTGAGGTAGTACAAGTG
CTGGTTCAACTACCCAGAAGCGGTCTCTGGTGGTTGCTAAGTCCCTAACGGTGCAACCGTCCTGAACCTTGGTTGTACTGGTATATAAACCATACAC
CAAAATAACCGGGCAGCAACCGCCGGCTATCGCACGCCATACTCGAGGCAAATCACCTCTCGGGCGGTGGTTGGAACGGTGCAAGGGCCAGTAGCAC
CGCCTGAAACTCGAACCGTCGTGGCAGTGACAACGTGACCACTCCACAACGACGCAAGACAACTACTGGCACCTGCGGTACAATCACTTTGGACATG
TTTCTCTGCATAGGTTAGATAAGAGACTCTCCTCGAAACGGAATGCAATATGGTGGGTGCATTATGTATTTATGTGCGTGTTTCATTCCACCTATCC
CTTTTGATGCAGACTCACTCTTAATAGTACAAATTTCCTACAACTAAAGAAATAAAACACATCAGAAATCCGTCATCGCTTTTTTCCATCTGAAGGG
GTGTCCAACCGTCTTGTGCCATATAAAGTATACCTGAGTAGCTTAGGCACACGGTTAGTCCGTGAATTGCATTGTCATCAACACCAAAACACATAAC
GTGGGAAATGCCCTATCACCAACCCTTGTCGCTGCCGGTTGCATGACCACCACATCGAGCAATGCCTGGCGTTTCCTCATAGAATTCAACATGGCAA
TGGGTACCCACGACCCGCGAACCCGACGGGTAAAAACCCTATTAGGGTAACGGTTTGGGACAAACCAATACCCATGGGTTTATAAATGGGAACAAAT
TGTACCCATCGGGTAAGCCGGGTATGTGTACGGGGAGGCAATATCCATACCCGCGTACTTGCATACCCGCATACGAAAATACAACCGCTACCCTCGA
CCCAAAATCACCTCCGCTTACCCATGTGCATGAGTTTAAATGTGTTGATCTTGTTTTGTGAACTCATGATTTTGTCTTTGATTTTGTTGATCTTATT
ATAGTCTCCTTCATTTGATCATTTTAAAGTAGGGGTCACAGAAGTAACTTCAATAAAAGAAAATTATAGAAAATTATGTCCCTCTTGTTTGTCTTGT
AATTGGAAAAAACAAGAAAGAACATATATGAATGTTTCTCTAAGAAGTTCACTTACATGCCTACTCATCCATGAATGTAATTCGACATTGTTTGGTG
CCACCTAGTCCATGCTTAATGCTATCCACTTTTGTAAATTAGTACCATTTTTATTCCATCGCGCAACAAATCGTTATATGTATGTGATGAAATGCTA
AAATGTGGTATATATGTGTTCAAATTTTGAAGTATATATGCTGAAATTTTGTGTATATATGCGGAAATGCTAAAAAAATACATGGTGAAGTATAAGT
TGGGTAAGGTGACCGAGATGAGTATTTTTACCCATTGGTATTACCCGGGTATGGGAACAATTTGAAACCCGAGGTGCGGTACGAGTACGGGTTTGGG
CGAAAACTATTGAGATAGTTAAGGGTTTGGGCGACCATTACCCGCACTCGAACCCGGCGGGTGCCATGTTGACATAGAATTGACGCCCGACTTGCTT
GTAGGCTTGTAGCAGCCACTGTCGCCGCTCGTGTCAGCCTGTGTGGAGCAGAGGCTCACAACTCGGTGTCTTCTCCCTTGCAAGCACTGGTTGTCGC
CCGTAGTAGTGGAGGCACGACCGCTTGCATCAGCCCCGAGCAAAACCGTGTGAGAAGGCGGCAGGGCTCCGGCTTGCAAAATAGCGCAACAGGCTTC
CTGAGGGGGCGTGCAACACGGGAGGCATGAAGAGCGAATGAGAAGAGCTGGATTCATGGAGTTTGATGTCCGGATGAGATCCTGACTCATTTGTGGA
GAAAGCAGAAGATGGGAGGAGAGCTTTGTTCGAGGAAGGAGGATGAAGAGAGGGGGCAAGAGTGTGTGTCGTGTGCGGTGTATACGACGAAACGTAA
TTGCTCCCAAGCCGACACGAACGAGGACTGCGCGTGGGCTAGAGAAGTTCGCCAACCGACGCGAGCGCGCAATCGGTTGGCCGATTGTAATCGCTTC
CCATATTTTTTTTTCCATATTTTTTGAACACAGCACAGACGCAAGCGTTCATATATATACACTCATACATTCACCCTTACAAAGGCACACATGCACA
TTTCCGAGAGACTGAACCGGCATATCATTTTGAGATTTTACAAAGTCACCGTAGGCGCCTCATAGTCAATGAAAACGTCTCCTCCCTCTAAGGCCTC
ATTTGGTCGTTCGGTATCCCGGAGGGATCCCCGTCAGAACCCAGGGCTGGAAGCCCATGGGGCAAGTCAGCCCGTGGAAAGCTAGCGCATTCTTTGG
TCGCTCACAACTCGGGGAATTTCTGGCCCGATCCCTGTCGTTTTCCAGGGAGAGCAATCCACGCCTCGACAGGTCGGAGAGAAAATCCGCGCATCCA
CTCCTCTCACGCGATGGAGGTCCACCTAGCAACCTGGGGCGTTGTCTCCTTGTCCCCAAACGACCAAATGGTATAGAAGAGATTAGGGAAATCTCCC
TGCCGTGGAAGGAGATCTCATATGCCATGAAAATTCCCCCGGCTGGGGTTTGCTCCCCCGGTTTTGATTCGGCTGCTACCAAATTAGCCCTAAATGC
ACATCGCCGAAACTCCTGAAATAAATACGAGATAAATACAAGCACCGGGACTTGAACCTTGCTGAATTAAATATATCATTATCCTTTTAACCATCCG
TTGTATTTTGTCCACATTCAACACATCGACATCGTACTAGCAGCTCCATTTGCATCGACAAAAGACCCTCACTTTGCATCGTTAATGTTTTCTTTGT
TGGAAGCTCAAACTGGAACCCGACACGCTCCGGATCCGGCACTTTTTATCCGTAGGCGGAGGTGGGCCCATTTCCGTCCCTCGGTGGGCCCATTGCC
CCCGTCGCCCACGGTTTCGCATCAGGGCCCATCCGTCAGTTTCTTCCTTCTCCTCCACTTCCACTCCCACCGTGGCTGCCTCCGCCGTCGCCTCCTC
CTCCCTTCCCCAATGGTAGGCGCCAGACTGAGCCAGCTCTGACCGCCGCGCGGGGCCTTGATCCGGCGCCAGGCGGTCGGGAATCGCGCGGGTGCCC
CGTTCAATTCGACGCGGACTCCAGCTGGGAGGTCGGAGCGGCGGAGATCCGGTCGCCGGACTTGCCTCCAATCCGCTGGTCGCCGTCGTTCCCGGAA
GAAAAATCGAGGTTGGTTTAACATTCCTTGCGCGTTCGTCCCGTATGTGCTCGTGTTTTCCTTCCCGAGTCACTCTGTTCATGAGCGAGTGTGCGAT
TCTGTCTGATGCAAACATGCTACTGTTTCATAGGAGGTTCGTTCGCCGGCGCGTGCTGTGCGCGGTCTCGTGGATCTGCGGCTCGGCGACTTGTGAC
CGGGTCTTTGCCGGTGGAAAGGGGGCTGCTTTGGGCATCGTTGTTCCCGAGGTGTTTGTCCCCATAGGGGCGACCAGTTCAAGAGAGCGCCGGTTCA
TGATTCAGGCAATGGCGTCGCAATCGCAGGCAGGAGGCGGCGGTGGCGGCGGCTATGCTGGCCCGGGGCAGCGCGGGCAGGCGCAGGGCCTGGCGAG
GCAAGGTTCCCTGTACAGCCTTACCCTCGATGAGGTGCAGAGCCAGCTGACAGAGCCTTTGCTTAGTATGAACCTCGACGAGCTGCTCAAGAGCGTG
TTTCCGGACGGCGTGGATCCTGTCGGTGGCGTCGCTGGCCAGTCTGAGCCGGCCCCGGGCCTGCATCGCCAGGGGAGCATCACAATGCCTCCTGAGC
TGAGCAAGAAGACGGTGGACGAGGTGTGGAAGGGCATCCAAGATTCGCCGAAGAGAAGTGGTGAGGAGGGTATTCGGCGGAGGCGGGAGAGGCAGCC
GACCTTTGGGGAGATGACACTTGAGGATTTCCTGGTGAAAGCTGGAGTTGTCGCTGAAGGGCATTTGAAGGATCCAATTGACTTGCCAGCTAACATG
GGTGCGGTTGGGAGCAGTGTAACGGCCGCTGCGCCCAGTTTGAACCCCGGAGCGCATTGGTTACAGCAGTACCTGGAGCCCCAGCATCCAAGCATGG
CAGGCCCTTTCATGGCAAGTCATTTGGGTCCTCAGCCATTGTCTGTTGCTACAGGTGCTATCATGGAACCAATTTACCCGGATGGCCAGATTACGTC
ACCAATGCTCGATGCACTTTCTGATCCTCAGACACCTAGGCGCAAGCGTGGTGCATCAGATGGTGTAACTGATAAAGTTGTAGAAAGAAGGCAGAAG
AGAATGATAAAAAACAGGGAATCAGCTGCACGCTCCAGAGCGAGGAAGCAGGTCTACAGCTATTGTCCTGTCTATCCTGTTTTCCTACGCATTGGCT
ATGTCCTGTTATAATGTTATGATCGCAGCATCAAAGCTTTGTGAAAAGTTATTGTTGAATGTATTGATTTAGGTATTTATGTTACAATTTTTAGTCT
CAAATAGTCAAATTGCAAGAATATCATTAGGTACTCCCTTACGTTTTTTTACTTCGCATATAAGATTTGTTTGAAGTCAAACTACATAAACTTTGAG
CAAATTTATATTAAAAATATCAACATCTACAACACTAAAGTTATACAATATGAAAATTAATTTTATGATGCCTCTAATGATATTGATTTTGTATTGC
GAATGTTGATATTTTTTTCCTATAAAGTTGGTCAAACTTTATAAAGTTTGACTTCAGACAAAACTTATATGCAGAGTAAAAGAAATGACTGTGCCAC
TGGAGTAGCCTATTGACTTATTCTCATTCCATGTCATTCTACTCTATTAATAAAGAAATAGCAATAACCTAGTGCATTCTACTTGGCAGGCTTACAC
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TAATGAGCTTGAAAACAAGGTGTCTCGTCTAGAAGAGGAGAACGAGAGGTTGAAGAAGCAGAAGGTACTTTGTCTTCTGTTACTGTAACACTCTTAC
TTTTCGCCCCTTCTTTTTGGTGGAGGATATTTAACTACAGCATTCCACTATGCATTGTAGTGAACCCAGGTTATTGTAACAATGTTTTTATTCAGGT
AGTAAGCTATTTTGTTTCACACTAGTCAATCGTTCAACTTCTTTCTACTTGGGCTCAATAATATCATGTGTAATAAGTGCACTATACTGATGTAATC
ATGTTAGTTGATTCCATAGTACCACCACCCACACATCTCATTTAGTATGCTTTGCAGACCTGTATCTATATTGTCACTGCTGAATCCCATATGTTCA
TTGCTACTTTTTTTGTCCAGTATTGTTGAGAAAACTATTTTAGTTACCATGCTGACAGACACGTGCAGTGATCTCATTGTTTGTTTTTGACGTTCAA
ATATCTATTGGAGGCTATGTAACGAAAGTGGAATCTCAAAGTTATTTTTCTTGCTTACAGAGCTAACTAAGTTTTGGCATTGACTTGAAGATTGTGC
CACACTTTCTTTACAGGGCCAAACATACCATAATGTATATAAACTAACTGAATGGGGCTAGTTTTTGGTAGCTTGAACTTAGTAATTTTTGGAAATA
TAAGCAGCTGGTCATTCGAATTTAGAGGAAACTCTTATGAAGTTCTTGAGCATCTTATTTAATTGAATATACCCTACTGAATGTATTGACCGGTGTA
CTTAGGCTAAGTATGTCAATGTTTTGCATGGTGAAGTTGATATGCGCATGGCTACAGCAATTTTAATGATATGGAAGCAGAAAAACTGCTATTTAAT
GACTTGTAGTTGACTAGTGGGGTTTGTCTATATAGATATATTGTTGAAAGCACATATGTTGTACTCTATTGTTTCGGTTGCTTCTTAATAGTAGTTC
TTATTAGTTAACAATGCGGGTGAGATTTCAGCAGTGCCTGCTATTCCTAATAAGCAGTTTGTACGAAGAACTGCAGCATTGATTCATAGAACTTTAT
TGCTCTTCTCTGCAGCGTAGCAATTCATTAAGATGCTTGGCGCCCTTACGGCATATGCTTTGGTTGGTCAAAACTGAGTTGCTGCTGAGAATTGAAT
ATATGGATAGGTTATCTTGAATCAATGAATCATGTCCCTATACTTGGCGAGTAAGAGGTGTAATAGAATTGCTTCCCTGTTCACAATTGCACAGTAG
CTCTCCATACAATCTAAAAATGAAAACCCAGTTCTTTATACAATTACAATCCCGGAGTTACCCAACAGATTGCAGTCCTTTATGAAAGTAAAATAAA
CACATATCATGAACATTGACAGGAAACACACTTAACAAACAGATCACCACTGGAAATGAATACGTTAGACTTTGTACTCACTCAATCGTACATGCGT
GAAGCAACAGAGCACCGGGTAAAAGAAAACCACAGAGAGCATATGTGCTTGTGTTTTCTGTATTTTGAGTGCAATTCCATTTGGTCCTTGCAATGGG
TGCCTGCCATTTATCTGTTAAGACCACATCACCCAAAGATGATGCTGGTGATATTAATCATATCTAGCAATATTTGTAGTCCTATTCTTTCTTAGCC
TAACACTATGATACTGAGATTTCATCGGTCGTTACTTTGTGGCTGTAAATATTTTTTTGTCAGCATGATGTAATTGATTCTTGTTCTTCAATTCAGC
AAACAATATCCCCACACTTCATTTGGATGCTAAGTACGTAGCTTATATTATATTATATTCATCTCATGTCTGACGCCTTCCATTTCACAATAATTTC
AGGAGTTGGACATGATGATAACCTCCGCGCCTCCCCCAGAACCCAAGTATCAACTCCGGAGAACAAGTTCTGCCCCTGTTTGACGTCGATAGTAGCC
TGAGGGGCAGTTGGTAGCTTGTCCCAGCCCGGTGGTTCAGAGTTTGTAGATGAGTAGCAGCCCTTAGCATGTCCCAGCCCGGTGGTTCAGAGTTTGT
CAATGTGTGTAAATCTGCCAGGTTATGTTTTAATTTTATCAGAGCTCCTTTGTACTCCCTCCGTTCCAAAATAGATGACTCAACTTTATACTAACTT
TAGTACAAAGTTGGGTCATCTATTTTGGAACAGAGGGAGTACATGGTAAGTTATGTCTGTCTCTATCTCATCATATGGTGGTCATGTATGTGGCCAT
GCCCAAAGAAAGTGTCTTTTCGTTGCTGCTTCTGCCAGACAGAGCGTATGTCCGCCGATACCTCTGTTTTTGCTGAGATCCGGGTGAGAATTTGACA
GCCGAGTCGTGAAATCAGCATGAAGTTTTGATCATCATTAGAACTGCGAAGGCGCTCTGATCACAGCAGTTCACAAAGAAAATGCATCATTAGAACT
CTGAAGGCGCTGATCACAGCAGTTCACAAAGAAAATTCTTTGAGAAGTTGAAGTAAACAAAACATGCATGAAAACGCTTGTGCGCAATTCTGGTTTG
CTCCTGCAATAATGCGGAAAATCCGCAACCGATTCCAAGTCATTTAAAATTCCATATCCGCAATCAATTCAAATGGAACAATGCCTGAATGCAAAAG
TCGAATGATCCCAACCATGTAACGAATCAGATCAACTTTGAAGACACATCTAACTAAATGATACACCTACAATACTTTCTAACGACACAGTCAAACA
TATTGGACCACTATCAACACCGCCTTTGCACCCCCAATACATAAAACATCTCCCATTAGTATCACCAGAGTCTTTTCCCCCTATGATGCAGAGAACG
TCTTCCAGAAGTATCACCAAAGCCTCCTCCCGCCGATACGCCTTGCGAGCTGTATGTCCTTTTGCACTGTAGCAGCAAAAAAAGTCAGGTTAACAGG
AACATGCTAGTAAATACATCTTCATATATAGTTCCATTTATTCAGGAGCATCCGTTTTATTTGTTAGAATAGCAACAGCCATGATGATGATGATTCT
CAACAGTTTCCAAGTTTTATAAGGAAACAAAAAATGTAACCTACAAATAAAATTCTGATTTTATATAATGTTTATCCTTCAGATAAGAAATAAATAG
GTAATCAACCCTGAATAAATAGGTAATCAACCCTGAATTTCCTGCTATAGTAACCCGGTTTGACATCTTCGTTTTTTTTAATGAATTGTTTGACATG
TTTGTTCGTTGACAACAGATACGAGGAGCTGCAGAGATATAACAATTGTGGATCCTATCATTAATCGTTAGAATTCTTGAACCTTGAAACAACATCA
AAACTAGATATCACATCAAATGAAAGCAAAGGTGATCCTGTAATTGAAACTCTTTCATAACTGGCATGTTTCCTTCTGCATAATATTGTAAATGGAA
GGAAGTTTTCATTCAGTGAGAACTTACTGACGGTAACACGCTTTGCATGGATGGCACAGTGATTTGCCCTTTCAAATACGTCGACGAGGTGATACTC
TGCAGCCTGCAGAGGGAAAGGAAAAGGGAATTATGCGTCAATTCAAAGCAAATACACAGGCCAGTGACTAAAAGTACTAACTCATTTCTTAGGCCAC
ACTGAGTATAGTCAACTTTATGTTATTTTTGCTCGTTGTGCAGAAGAAGGCATTTCTGGCAAGAGGCGACTAAAGTAAGTCTATTGTGCAAACAACA
ATCTCGTATAAATGCACAATAAACTTGACTGGTTCTAAAGTACTTTTTGTTGTTGTACTGGAAACAGAGATAATCATTTGGGGGTTGGGACACATAA
GCATGTAGTGGATATAGACATAATCATTTGGCGTTCGGACACATAACCATAACATGCAATTTTCTGGATCACAATATCCTCATCCTGAATCAAAATT
GAACGTCACTACCACTTGCTCACCTCTCAGTTACACCCTAAATTCCATAAGACATATGGCATCTAACCAATAGTTCAGTTTTGAGTGTGTGGGCAGG
ATCATGTATTCATGTTGCAAGACTGTATATCTTGACCAAACAACCAGATTTGCACAAACACACAGAAAAGACAATTGATACCATTTTGCTCGTAATC
ACGTTTCAGTTTTGGGTTACCAGCCACCAAAACAATACCATGCTGCTAAATAAATATATCAAACTGAATTAATACCAGAGCATTCAGACACTATGAT
ACATGCATCTACCCCACAGTTCATGGTTTTCAGATCTTGAATTCATCTGCATTGTAGTACTCTAATCAAACCATCAGATCTAATAGTACATGCCAGG
TTTGAGCACTGACCTCTTGAATTGCAACGAGCGCTTGGGGAGTCCAGCGGCTGATTTCAGGACAGAAGAAGTCGGTGACCTCCTTGATCTACAAATT
TGTCAGGAACAAAAGATTCCAATTTACACTCCGCACTCCAGATCGTTGGTAGAGAGAGCGAGAGGATATGACAGAGGTACCCACCAGACGAACAAAT
GGTGCAAACGGGATGAGAAAGTCGACCGATTTCTGGTACTTCCTGATCTCCCGCAGTGCCACCGTGCCTGGCCTGAACCGGTGTGGCTTCCTCTGCT
TGGGTTGCCCAGTTGCCCCTGCTCCCACAAGAATAGATACGAGTCAGTCACAGACGAAATTAACAACTACCCGGAAGAGCGCAACCCCCAAACTGAG
AACTTTGTGTCACATCCATCATCTTGCTACTGTACAAGATAAACTAAAATCTGGACCGATGAAGCGAAGAAAACTGCCGATCCCCTCCCCTCTGAGG
GCAAAGGACAATACTGGGAAATGCATAAACATTGCTCCAGAGAAATGCCCGGAACAAGGAAGGGGAAAGAAAAACGCAAGTCCCCATCCATCATCTT
GCTACTGTAGAAGATAAACTAAAATCTGGAGCAAGGAAGCGAAGAAATTGCCGGTGCA 
 
>TaFDL-B2 CDS, extracted from IWGSC_CSS_1BL_scaff_3907952 RC 
ATGATTCAGGCAATGGCGTCGCAATCGCAGGCAGGAGGCGGCGGTGGCGGCGGCTATGCTGGCCCGGGGCAGCGCGGGCAGGCGCAGGGCCTGGCGA
GGCAAGGTTCCCTGTACAGCCTTACCCTCGATGAGGTGCAGAGCCAGCTGACAGAGCCTTTGCTTAGTATGAACCTCGACGAGCTGCTCAAGAGCGT
GTTTCCGGACGGCGTGGATCCTGTCGGTGGCGTCGCTGGCCAGTCTGAGCCGGCCCCGGGCCTGCATCGCCAGGGGAGCATCACAATGCCTCCTGAG
CTGAGCAAGAAGACGGTGGACGAGGTGTGGAAGGGCATCCAAGATTCGCCGAAGAGAAGTGGTGAGGAGGGTATTCGGCGGAGGCGGGAGAGGCAGC
CGACCTTTGGGGAGATGACACTTGAGGATTTCCTGGTGAAAGCTGGAGTTGTCGCTGAAGGGCATTTGAAGGATCCAATTGACTTGCCAGCTAACAT
GGGTGCGGTTGGGAGCAGTGTAACGGCCGCTGCGCCCAGTTTGAACCCCGGAGCGCATTGGTTACAGCAGTACCTGGAGCCCCAGCATCCAAGCATG
GCAGGCCCTTTCATGGCAAGTCATTTGGGTCCTCAGCCATTGTCTGTTGCTACAGGTGCTATCATGGAACCAATTTACCCGGATGGCCAGATTACGT
CACCAATGCTCGATGCACTTTCTGATCCTCAGACACCTAGGCGCAAGCGTGGTGCATCAGATGGTGTAACTGATAAAGTTGTAGAAAGAAGGCAGAA
GAGAATGATAAAAAACAGGGAATCAGCTGCACGCTCCAGAGCGAGGAAGCAGGCTTACACTAATGAGCTTGAAAACAAGGTGTCTCGTCTAGAAGAG
GAGAACGAGAGGTTGAAGAAGCAGAAGGAGTTGGACATGATGATAACCTCCGCGCCTCCCCCAGAACCCAAGTATCAACTCCGGAGAACAAGTTCTG
CCCCTGTTTGA 

>TaFDL-B2 protein, extracted from IWGSC_CSS_1BL_scaff_3907952 RC 
MIQAMASQSQAGGGGGGGYAGPGQRGQAQGLARQGSLYSLTLDEVQSQLTEPLLSMNLDELLKSVFPDGVDPVGGVAGQSEPAPGLHRQGSITMPPE
LSKKTVDEVWKGIQDSPKRSGEEGIRRRRERQPTFGEMTLEDFLVKAGVVAEGHLKDPIDLPANMGAVGSSVTAAAPSLNPGAHWLQQYLEPQHPSM
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AGPFMASHLGPQPLSVATGAIMEPIYPDGQITSPMLDALSDPQTPRRKRGASDGVTDKVVERRQKRMIKNRESAARSRARKQAYTNELENKVSRLEE
ENERLKKQKELDMMITSAPPPEPKYQLRRTSSAPV* 
 
>HvFDL-H2 morex_contig_137689 chr=1H cM=72.52RC 
GCACCTATTCACCCCCCTCTAGGCGAGATCCACATCCTTTCAATCGTGCCCGCGGAATTTCAAGCAGAGAAACCAGGAGCTCCTCCCCTGGTCGTGT
CGACCATCGAGACCCCCCAGCATCTCTGCTGCTCTCGCAGTCGGACGAGTCATCGCCTGATGAAGGGAAAAGGCTCACGATGGGCTCGTCAGAATCG
AGCATGGACACTTGCCTTGATGTGGCTTGATGAGCCACCGCATGCATGATCCAACGCTGCAGCCGTGTGCGCCTGAAGCGCTTCCGACGGACCGCAG
CGGGACGCAAGGGTGCCGAGTGATACAACACTGACGGCTGCCGGACCAGGACTCCGTGTGACACCACGCTAAAGTGAGAAGCACCTCGAGCGGGTAG
AGCGTCGATGTCCAACAGCGCGTCCTGCAGCCACGCCGAATCGTCTGCGGTGAAGCTGAGAGAGCCGAAGAGGATCTCACCGCTGAGTGTCATCATG
ATGACGAAAAGGATGAAAACTCCAATTGCGCTAGAATTCGCTAGATGCGCAGCCCCACGGTGGGCGCCAACTATCGAGGGAATGAACCTGACAATAG
TACGAGGGGTACGAATGAGGGGCGGAGTCTAGCTACGGTGCGGTTGTTACACTCAGATGTACGAGTTCACGCCCCACTCAGGAGTGGTAAAGACCCT
ACATCTCGAGCCCGGAGGCTTAGTTTTGCTTATGGGGGGTGTGAATACACGGGGTGCTTAACCCTTGTTCAGGAGCTCAGGTGCGGCTTATATAGAG
GGCGCCATCACCAACCGAGCGTCATAACTAGGGCATTAAATGAGAGTAACTCCGGGCGTTACTTGAAACTGCTGCCTTAACTAGAGTTGTTACCGGT
AACGCTAGGCTTTAAAACACTTCAAGTGAGAGGTAAAGTCTCGCAGCCGTTGCAGACCCTTCGTCGTCCATGCCTTGCCTCGTCCGAGTGCCGGTGT
GCGTCTAAATGCGAGGAAGTCATCCGAGTGCCTTCGTTTGTCCGAGCGAAGCATCAATGGCCCTGGGACTTTAATGACTATGTGGGGCCCTTGGAGG
GCCCTGAAATGCATGTCCATGGCCCTATCCTTAATGGACAACCCCATCAGACACCGTGCCCGAAACCCTAGCCAAGGCTAAGGGTCAGCAGCGAGCG
TGGGAGGCCTCTATCGACGGATTTGGACAGATGGGAGGAAGGAGCGGGGCGAGGGGAAGTCGTTGGTGTGCCACCCGCCGCCGGGACTCGTCGAAAT
CGGCTGGCGTAGGTGGTGATGGTGCCGACGACGGCGAGGGGGTTGCGGGGGGAGAGAGAGCTCGCGAGAGAGTAAAGGAGGGGATGCTTGCGCGCGA
GCGATGAAAAAAGCAGGGATCAATGGGCCATCATGTTTAAGTTTTTTTCGTTGGCTCAGTAGAATCGACGTGGCATAGGCGAGAAGACGTCCTTACC
GCGTAACTTATTGTAGTGGGTGTCTTTGTACCCGGAGACGTATGCCGAAAGAAATTTACGGATTGTCCCCTAGTTATTTTCATTAAACCATCACCGG
TTGTAACACCCTTTTCTTATATTGCAATAAAAGCTACGCTGCAAGCATTTGAGTCATTTTAATTGAACCCATGAACATCGTACTAGCAGCTCCATTT
TGTAATTTTGTATCGATCAAAACCGCACCACAGTGTTTGCTGGAAGCTCAAACTGGAACACGACACGCCCCGCCCGAATGCGGCACTTTTTATCCGA
ATCACCCAGGCCCATTTCCGTCCCCCGTTGGGCCCAGCCCCCCTGTCGCCCACGGTTTTCCTTCTCCTCCACTTCCACTCCCACCATGGCTGCCTCC
ACCGTCGCCTCCTCCTCCCTTCCCCCAATGGTAGGCGCTAGCCTCAGCCAGCTCTGACCGCCACGCGGGGCCTTGATTCGGCGCCAGGCGGGCGGGA
ACCGCGCGGGAGCCCCGTTGAGTTCTGCGGGGAGTCCAGCTCGAAAGTCGGAGCAGCGGAGATCCGGTCGCCGGAGTACCCTCGAATCCGCTGCTCG
ACGTCGTATCCAGGGAAATTCGAGGTTGGATTGGATTCCTTGCGCGTCCCTCTTGTTCGCGCTTGTGTTTTTCTTCCCAAGTCACCTTGTCCGGGGA
CGATTGTGCGATTCTGTCTGATGCAAACGTGCCACTGTCTATATAGGAGGTTCGTCCGTGGGTGCCTGCTCCTGTGACTGCGTGCGGTCTTGTGGAT
CTGGGGATCGGCGATATCTGGGCCGGGACTCTGCGGCTGGAAAAGGGGACTGCTTTGGGCATCGTTGTTCCTGAGGTCTTTGTTCCCCATAGGGGCG
ACCTGTTCAAGAGAGCATCGGTTCATGATTCAGGCAATGGCGTCGCAGTCGCAGGCAGGAGGCGGCGGCACCGGCTGCTATGCAGGCCCGGGGCAGC
GCGAGCAGCCGCAGGGCCTGGCGCGGCAAGGCTCCCTGTACAGCCTCACCCTTGATGAGGTGCAGAGCCAGCTGACAGAGCCTTTGCTTAGTATGAA
CCTCGATGAGCTGCTCAAGAGCGTGTTTCCTGAAGGCATGGATCCTGTCGGTGGCGTCGCCGGCCAGTCTGAGCCGACCCTGGGCCTGCATCGCCAG
GGGAGCATCACGATGCCTCCGGAGCTGAGCAAGAAGACCGTGGACGAGGTGTGGAAGGGCATCCAAGATTCGCCCAAGAGAAGTGGCGAGGAGGGTA
GTCGGCGCAGGCGGGAGAGGCAGCCGACGTTTGGGGAGATGACACTCGAGGATTTCCTGGTGAAAGCTGGGGTTGTCGCTGAAGGGCATTTGAAGGA
TTCCATGGACTTGCCAGCTAACATGGGTGCAATTGGGAGCAGTGTAATTGCGGCTGCTGCGCCCAGTTTGAACCCCGGAGCGCATTGGTTACAGCAG
TACCAGCAGCAAACTTTGGAGCCCCAGCATCCCAGCATGGCAGGTCCTTTCATGGCAGGTCATTTGGGTCCTCGGCCATTGGCTGTTGCTACAGGTG
CTATCATGGAATCGATTTACCCGGATGGCCAGATTACTTCACCAATGCTCGATGCACATTCTGATCCTCAGACACCTGGGCGCAAGCGTGGTGCCTC
AGATGGTATACCTGATAAGGTCGTAGAAAGAAGGCAAAAAAGAATGATAAAAAACAGGGAATCAGCTGCAAGGTCCAGAGCGAGGAAGCAGGTTTAA
TTCTATTTTCCTGTCTACTTCTGTTTTCCTATGTATCGAGTTAGGTCCTCTTCACTGACGGAGCTAGGCAAGAAGTCTTGGGGGGGCTAAACCTAGA
ATAGGGATGTTTGGGGGGCCAAAAGCATATGCTTTTCCTAATCTGACCTCCCTCTAAAAGTTTCTTCAAGTATTTAATCTAGGCTGGGGGGCCATGG
TCCCTGCAGCAATCTCCGCTGCTGGTCCTGTTATAATATTCTGATTGCAGTATCAACCTTAATGCAAAGTTATTGTTGAGTGTGTCGATTTATGTAT
TTCTGCTCATAGTTAAAAAAAAGTGCTAGGCGTTAATTGTGTGTATTGCCACCGCCTTGCTCTTTGCTGACCAAAGCGCACGCTCATGCACAAGTAT
GTGCAATTATGTGCAGATTAAGCGCTAGGCACTTTGCTATGGCCTAGGCAAAAATGTGGCCTTTTTTAACCATGTTTCTGTCACATTTTTAGTCTAA
AATTGCAGGCATATCGTTAGGTACTATTTTACTCTATAAAAAACTATAAGCTACTGTATTCTGCTTGGCAGGCTTACACTAATGAGCTCGAAAACAA
GGTGTCTCGTCTAGAAGAGGAGAACGAGAGGTTGAAGAAGCAGAAGGTAATTTGTCTCCTGTTCCTGTAACACTGCTACATTTCTCCCCTTCTTTTT
GGTGGAGGATATCTAACTACAGCATTCCACTATTCATTGTAGTGAACCGCTGCTTATTCAAATTTAGAGGAAACTCTTATGAAGTTATTGAGCATGC
TATTCAATTGAATATATCCCACTGCATTAAATTGACCAGTTTACTTAGGCTAAGCATGTCAATGTTTTGCATGGTGGACTTGATATGTGCATATACT
CCTATTTATTTTTGAAAGCAGATATGTTATACTCAATTGTTTCGGTTGCTTCTTACTCCCTCCGTTCCTAAATATAAGTCTTTTTAGAGGTTTCAGT
ACGGACTACATACGGATGTATNNNNACATATTTTAGAGTGTAGATTCATCCATTTTGCTCCGTATGTAGTCCATATTAAAATCTCTAAAAGGACTTA
TATTTAAGAACGGAGGGAGTATTTGTTAACCATGTGAGTGATTTCAGCTGTGCATATTATTTCTAACAGGCGGTTAGAACTGCACCGTTGATTCATA
GAACTTTATTGGCCTTCTCTGTAGCGTAGCTATTCATTAAGATGCCTTGCGCCCTGATTTTATTTGCTTTGCTTGGCCAAGAGCTGAGTTGACGCTG
AGAATTTAATACATACATGGGTTATCTTGATGAACATTTGTTTGAATCATGCCCCTATACTTGGCAAGTTACCGTTGTTATAGAATTGCTTCCCCGG
TTGCAATTACACAGTTTAAAAAATGAAAGCCCCAGTTCTTCATACAATTGACAATCCTGGAGTTATCCATCAATACAGATTGCAGTCCTTCATGAAA
GTAACATAAACACATGCCATGAACATTGACAGGAACCACACTTAACAAACAGATCACCATTAGAAATGAATACATTAGAGTTTGTACTCACTAAATC
ATAATCACATGCGAAGCAACAAAGGACCGGGTATAAGAAAACCACAGAGAGCACATATGCTTGTGTTTTCTGTATTTTGAGTGCAATTCCATTTGAG
CCTTGCAATGGGCGCCTGCCATTTATCAGTTTAACACCACATCACCTAGATATGATGCTGGTGCTATAAATCATATCTATCAAATAGTTGTAAATAA
GTTGTTCGACCCAGAAACCACGACTAGTCGTGACTAGTCGCTCGAGTCGCTCGAGTCGCTCGACTCATCCCAAGAGTCGAGTCGAGAGGTTGAGTCG
ACCCTGGAAGTGTGACTCATCGACTAGTCGGGCGTCTCAAAAACAGAGGTTGTAATCATATTCTTTTTTTAGCTTAACACAATGCTACCGAGATTAC
AGTAGTCATTACTTTGTGGCTATGAATAGTTTTAGGTCAGCATGATGTAATTGACTCTTGTTTCAATTCAGCAACACTTCTTTTGGATGCTAAGATC
GGAGGGAGTAGCTTATATTATGTTATGTTCATGTCATGTCTGATGCCTTCCGTTTCATGATAATTTCAGGAGTTGGAGATGATGATAACCTCTGCGC
CTCCCCCAGAACCCAAGTATCAACTCCGGAGAACAAGTTCTGCACCCGTTTGAGGTCGATAGTAAATTTTGTAGATTACACTGCTCGTATGTTTTCC
GTGGTTATGATAGAAACAGTTGGTAGCCTGAGGTGTTGTAGCTTATCCCAGCCCGGTGGTTCAGAGTTTGTAGATGAGTAGCAGCCCTAGGCGACCC
CTAGCATGTCCCAGATGATCTGTCTGTTCCGAGGCTTTGTCAGTGTGTGTAAATCTGCTAGGTACATGTTTTAATTTTATCAGAGCTCCTTCTTTGT
ATATGATAAGTTATGACTGTCTTTATCTCATCATATGGTCATTATGTGGCCATGCCCAGAGAAAGTGTCTTTTCATTGCTGTTTCTGTCAGACAGTA
GCGTTGGGTGTGACCTGGCGAACACCTCTGTTTTGCTCCCTCCGTTTCTAAATATAAATCTTAAAAAAAAATATAAGTCTTTTTAAAGATTTTATTA
AAAGACTACATATGAAGCAAAATAAGTGAATCTATACTTTAAAATATGTTTATATATATCCGAATGTAGTCTTTTACTAAAAAATTTAAAAAAAAAC
TTATAATTAAAACCGGAGGGTGAGCGCACGTATCATCAAAAGAGTCATGATTCATTCTCTCTCCTAACTCTCCCAGTAACGGGAAAATGGAGCCGAC
AGTTTGCCCCTCCCATTGTTGTCGAGATAGTGGCTCCCTGTATCCATATTTCATTGCTCCAAACGGGAGGGTGACGCTTCGATTCTACCGTAGTGAG
GGTGACGTCGCACCATAATAATATAAGTTGCTCTCCAAATATTACGACAGACCATTCATGTCATATATTTTTCTTCTAGGAGAAACAACAATTAATT
AATGAATAATTTACAATGTCACTTATAACCAGTGGCCTAACAACACAACTTCACCTGAGTTAACTTTCACCTGCTTATTCTGTACTTGTGACATGTG
CGAAACGAATCTCTGAAATCTCGCTCGGTACTTTGTTGTAGTCGTTTTTGCGCCCCTAATTTGGTTCTACTTCCGCTGCACTTAGTTCATGACTGAG
GACTTTTCTCACTTGGAATTTTCTCAGTGATGAAATTATAAAAATCGCCTATTCACCCTCCCTTTAGTCGATAACACACTTCCTCTTGTCTTCTCTT
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AAATAAAAAAAAGACAACCCTATTTTTATGAGTTATTTCTCCTCTACCTCATTATTTATTCTATGTGACACTTAAGATAGCACCATTATACATGCTC
TTAATTAGTGAGGTTAATCTAGCGATGCTAATCAGGCTTGATACATTTGCTGGGTGGCTTTAAGAAAGAAACAATTTGCTTGTTTAACAGTACAAGT
ATATAGACATATATGAATGTATCTAACACTAAACATGACTAGATACATCAGTATCTACACAAATCTAATACTACCTCCATCCCAAAATTCTTGTTTA
AGAAAAGAGGGAGTATAAGAATTTTGGTATGGAGGGAGCACATGATAAGTTATTACTGTCTCTACCTCGTCATATGGTATGTGGACATGCCCAAAGA
AAGTGTTTTTCGTTGCTGTTTCTGCCGGACAGTAGCATTTCGTGTGTGTGACCTGACAAAACACCTCTGTTTTAGCAAAGATATCTCAGTGAAAAAT
TGGCATCCAATTCCTTCCTATACGAGTAGCGATTGTATTGGCGCATCAATTTGTAATCATCATTGTCGCACCTTTGGAAGTTGTGAGCAAATAGTTC
CACACTTGTGCACAATCAATTCAACAGGAACAACTGCTGAATGAAAGAGTCGAATGATACCAACAATGTAACGAATCACATCAACTTTGAAGACAGA
GCTAACTAAATGAAGATACACCTACAATACTTTCTAACGACGCAGTCAAACATATCGGACCACTATCACCCCACACCCACCCACCCACACATGAAAC
CTCTCCCCCCACACCCACCCACACATGAAACATCTCCCATTAGTATCACCAGAGTCTTTGCCCCCCTACGATGCAGAACACGTCTTCCATTAGTATC
ACCAAAGCTTCGACCCGCCGATACGCCTTGCGAGCTGTATGTCCTTTTGCACTGTAGCAGCACACAAAAAGTCAGGTTAACATGAACATGCTAGTCT
ATACATCTTCATATATAGTTCCATTTGTTCAGGAGCATCCTTTTTATTTATTAGAATAGAAGCAACAACCATGATGATGATGATTCTAGTGGGGCAT
GTATTTGTCACAGTAAAAGAGTGTCTCAGTTTTATAAGGAAACAAAAAATGTAACTTACAAATAAAATTCTAATGTGCTACAATGTTTATCCTTCAG
ATAAGAAATACTCCCTCCGTCCGGAAATACTTGTCATAGGAATGGATGCATCTAGATGTATTTTAGTTTTAGATACATCCATTTTTATTCATTTGCG
TGACAAGTAATTCCGGATGGAGGGAGTAAAAAGGTAATCAACCCTGAATTTCCTGTTATAGTAGCCAGGTTTGATATCTAATATGCAGTGTATATAC
TGTTTGTTTGACATGTATGTTCATTGACAACAGATACGAGGAGCTGCGGAGATATAACAATTGTGGATCCTATCATTAATCGTTAGAATTCTTGCAA
CTTGAAACAACATCGAAACTAGATATCACCTCAAATGAAAGCAAAGGCGATCCTGTAATTGAAACTCTTACATAACTGGCATGTTTCCTTCTGCATA
ATATTGTAAAAGAAAGGAAGTTTTCATTCAGTGACAACTTACTGACGGTAACACGCTTTGCATGGATGGCACAGAGATGTGCCCTTTCAAATATGTC
GACGAGGTGATACTCTGTAGCCTGCAGAGGGAAAGGAAAAGGGAATTATGTGTCAATTCAAAGCAAATACACAGGCCAGTGACTGAAAAATTCGGAC
ATTCAACTAGTATAGTCAACTTTATGTTATGGTACAGAGGGAGTATTTGCTCGTTGTGCAGAAGAAGGCAATTCTGGCAAGAGGCTTAGTCAACTTT
ATGTTATTTTGCTCGTTGTACAGAAGGCAATTCTGGCAAGAGGCGACTAAAGTAAGTCTATTGTGCAAATAACAATCTTGTATAAATGCACAATAAA
CTTGAATGGTTCTAAAGTATTTATGTTGTTGTACTGGATATAGAGATAATCATTTGGGGTTCGGACAGATAAGCATGTACTGGATATAGAGATAATG
ATTTGGCGATCACCATAACATGCAATTTTCTGGATCGCACGATCCTCTTCCTGAATCAAAATTGAACGTAGCTCTGGTTGCTACCACTTGCTCTCCT
CTCAGTTACACATCCTAAATTCCATAAGCAAAATGGAATCTAACCAATAGTTGAGTTTTGAGTGTGCGGGCAGGATCATGTTGCAAGACTTGTATAT
CGTAAAGAAACAACCAGATGTGCACAACACACAGAATAAGACAATTGATACCGTTTTGCTCGTAATCCCATTTCAGTTTTGAGTTACCAGCCAGCAA
AATAATACCATGCTGCTAAATAAATAGTATATCATATCAAACTGAATTAATACGAGAGCATTCAGAAACTACTGTATGAATTAAGGCGATAAATGTA
TCTTGCATTCATGTGCATTATAGTACTCTAATCAAACCATCAGATCTAATAGTACATGGCAGGTCTGAGCATTGACCTCTTGAACTGCGAGGAGCGC
CTGGGGAGTCCAGCGTTTGACTCGAGGGCAGTAGTATTCGGTGATCTCCCTGACCTGCAAATTTTTTAGCAACAAAAGATTCCAGTTTACAGTGTGC
ACTCGAGATGGTTGATAGAAAGTGCAGAGAGGATACCCACCAGACGAACAAACGGTGCAAACGGGATGAGAAAATTGACCGACTTCTGGTACTTCCT
TATCTCCCGCAGTGCCACCGTGCCTGGCCTGAACCGGTGTGGCTTCCTCTTCGTCGGTTCCCCAGGTGCCCCTGCTTCCCCAAGAAAAGATAGATAC
TGGAGTCAGTCAGAAAACGAAAATAACAAGTGATAGGAAGAAGGCAATCCCAAAACTGAGAACTTCGTGTCCCATCATCCATCGTCTTGCTAAAAGA
TAAACCAAAGTCCTTTGCCTTGGTTTGGACAAACTAAGATGTGGACAAAGAAAGAGAAGAGAACTGCAGATCCACCCATCCCTAAGGGCAAAGGACA
GCAGGAGGAAAAGCATGAAAACTGTTCCTGGTAGCATTCTCAAGAAATGTCCACAACAAGGAAGTGGGGAGAAATTACAAGTTGTCAAACAAGATCT
AAATACTAGCACTAAACACGCGCCGTAAAACCGAAAAGAAGGTCGCACCTTCAGCCGCCGCTGGGGCCGGCCCCTGCCCGGCCCGCCTCTGCATTCC
GTCGAACAGGTGAGGAGCAAGTCAGATCCCAAAAAGAAAAAAACACCAAACGAGACGAGACGAAACGAAGGAAGACTCGCATCCCCTCAAAAAAAAA
AAGGAAGACTCGCGCACCGGAGTCTCGGACGTGCCGGCGCCATCTGCAAAGGAGAGGAAGAAGCCATTAGCATGACGCCCGCAACAAACAAGGAAGG
GCCGACGGACGGACGGGCTGACCTGTCTCCTGCCGGCGCTGCGCCGCGCTCGGGGAGCTAGCGGACCCGATCTTCTTCTTGGGCGGCGCCTTGGACT
TCCTCACGGCGGGGTGCTTGGTGCGGGCCATCGCTGTCGACGGCGGCGGGTCGGTTAGGAGGAAGGAGGGAGGGAGGGA 
 
>HvFDL-H2 CDS, extracted from morex_contig_137689 
ATGATTCAGGCAATGGCGTCGCAGTCGCAGGCAGGAGGCGGCGGCACCGGCTGCTATGCAGGCCCGGGGCAGCGCGAGCAGCCGCAGGGCCTGGCGC
GGCAAGGCTCCCTGTACAGCCTCACCCTTGATGAGGTGCAGAGCCAGCTGACAGAGCCTTTGCTTAGTATGAACCTCGATGAGCTGCTCAAGAGCGT
GTTTCCTGAAGGCATGGATCCTGTCGGTGGCGTCGCCGGCCAGTCTGAGCCGACCCTGGGCCTGCATCGCCAGGGGAGCATCACGATGCCTCCGGAG
CTGAGCAAGAAGACCGTGGACGAGGTGTGGAAGGGCATCCAAGATTCGCCCAAGAGAAGTGGCGAGGAGGGTAGTCGGCGCAGGCGGGAGAGGCAGC
CGACGTTTGGGGAGATGACACTCGAGGATTTCCTGGTGAAAGCTGGGGTTGTCGCTGAAGGGCATTTGAAGGATTCCATGGACTTGCCAGCTAACAT
GGGTGCAATTGGGAGCAGTGTAATTGCGGCTGCTGCGCCCAGTTTGAACCCCGGAGCGCATTGGTTACAGCAGTACCAGCAGCAAACTTTGGAGCCC
CAGCATCCCAGCATGGCAGGTCCTTTCATGGCAGGTCATTTGGGTCCTCGGCCATTGGCTGTTGCTACAGGTGCTATCATGGAATCGATTTACCCGG
ATGGCCAGATTACTTCACCAATGCTCGATGCACATTCTGATCCTCAGACACCTGGGCGCAAGCGTGGTGCCTCAGATGGTATACCTGATAAGGTCGT
AGAAAGAAGGCAAAAAAGAATGATAAAAAACAGGGAATCAGCTGCAAGGTCCAGAGCGAGGAAGCAGGCTTACACTAATGAGCTCGAAAACAAGGTG
TCTCGTCTAGAAGAGGAGAACGAGAGGTTGAAGAAGCAGAAGGAGTTGGAGATGATGATAACCTCTGCGCCTCCCCCAGAACCCAAGTATCAACTCC
GGAGAACAAGTTCTGCACCCGTTTGA 
 
>HvFDL-H2 protein, extracted from morex_contig_137689  
MIQAMASQSQAGGGGTGCYAGPGQREQPQGLARQGSLYSLTLDEVQSQLTEPLLSMNLDELLKSVFPEGMDPVGGVAGQSEPTLGLHRQGSITMPPE
LSKKTVDEVWKGIQDSPKRSGEEGSRRRRERQPTFGEMTLEDFLVKAGVVAEGHLKDSMDLPANMGAIGSSVIAAAAPSLNPGAHWLQQYQQQTLEP
QHPSMAGPFMAGHLGPRPLAVATGAIMESIYPDGQITSPMLDAHSDPQTPGRKRGASDGIPDKVVERRQKRMIKNRESAARSRARKQAYTNELENKV
SRLEEENERLKKQKELEMMITSAPPPEPKYQLRRTSSAPV* 
 
 

TaFDL4 
 

>TaFDL-B4,IWGSC_chr3B_ab_k71_contig_10749302  
CCTTGAAATCTCTCCCGCCGCCGCGCCGTACGCCGGAGCCTAGCGCCACCGCCCGCCGCCTCAATCCCACGCCCCCCAACCCCTCCGCCTCTCACGC
GCGTCGTCGCCACCGCCGTCCGCGCCCTTCCCCACCGCGGCATCGCGCCCCTGCTGTCTCCAGTCCACCCCGCCCTCAATCTCTAGCCATTGGGTTC
TGAGGTACGAGCTTGTTTTCACCCTGTGATTCGTTATACCACACTGACCCCCGCAGTTCCTAGGCGCGCCGGCGCGCATCCGGCACACCCTAGATCC
GCCCCCTGAACCCCGAGGTCTCGCCGCGGCAGAAATCGGGCGGAGGTAGGATTGCGTGCTCATGGGGAGTCGGAAAATGGCGTCACAGCAGGGGCGT
GGCGACGCCGGCACGTCACAGCCGGGGCGCGGCGACGCCGGCACATCGCAGCGCGGCCAGGTGCAGAGCCTGGCGAGGCAGGGGTCTCTGTACAGCC
TCACCCTCGACGAGGTGCAGAACCATCTGGGAGAGCCCCTGCAGAGCATGAACCTCGACGAGCTGCTCAGGACCGTGTTTCCTGACGACCTGGAGCC
CGATGGCGCGACCACCAGCCAGTGTGTGCCGAGCTCAAGCCTCCTGCGCCAGGGCAGCATCACCATGCCGACCGAGCTCAGCAAGAAGACGGTGGAT
GAGGTGTGGAAGGGCATCCAGGAGACACCCAAGAGGAGTGTCCAGGGGAGTGGTCGGCGCAAGCGGGAGAGGCAGCCCACGCTCGGGGAGATGACAC
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TCGAGGATTTCTTGGTCCAAGCAGGGGTTGTTTCCCAGGGATTTCTCAAGGACACGAGCGATGTTGGCAATTTGGGTCTGATGGGGAGAGGTGCCAC
AGCAGCTGGAGCCACCGATTTGACATCTGGGGCACAGTGGTTAGGCCAGTACCAGCAGCAGATTGCAGCTTCAGCCATCAACACTCATCAGCATGTG
CAACAAATTGTGCCAGCTGCTTATATGCCCATTCAGTTAGTCCCTCAGCCACTGAATGTTGTTGGCCCTGGTGCCACTCTGGGGTCTGCTTACTCTG
ATGGACAGAGTACATCACCAATGATCAGTCCAATCTCTGATTCTCAGACACCTGGGAGAAAGCGTGGTGTATCAGGAGATGTCCCCAATAAGTTTGT
GGAGAGAAGGCAGAAGAGGATGATCAAGAATAGGGAGTCGGCTGCCCGTTCAAGGGCTAGGAAGCAGGTATATTTCACCTCTCTGTTTTTTTCCCTC
TAATTCTTTCTTTATAGCAATGGAACTATAGATAAAGATTCATGAAGGGTTATCAACGGTACTTGTTTGAATTTGGCTTTTCTTGTGATCTGTGATC
TGAAAAATGTTACAATAGGCTTACTTTACTTTTCCATAATTGTCTTAGGGTCAGTATCACTTACATTGTATTTGCAACAGGCCTACACTAATGAACT
CGAAAACAAGGTATCCCGTTTGGAAGAGGAGAATGAGAGGCTAAAGAAGCAAAAGGTATTTTCTTTTCAATACAAGTTTACTGAAATGCCACACTTT
TCAGTGGAAGTTGGACTACCTGATAAGTAGCAGGGAATAAATGTGATTGCTCGTATTGGCAGGTGGTGTCAGTTTCATAGTTTGCACTGTTAAGCAC
TTAAGCTACCCCCTTTTGGTGTACGGGTATGAGAGTATCATACTATAATCCTATGTATCTGCTTCCACTACTGGGGCCCAGCCATTACTGGGTGGGA
TAGGAACAATCTGGTGTACAATGGACAATTCGACCTGTTGGTTTATTATATTAATAGGTTAATGTACAATGAACTACGAGGCTACCACTTTTCTATT
GGATATTGGAGTTTACTGCATTTACCTCAATTTACATGACCAAATAAGGCTGCACTGTGCTAATATGAATTACATGGTAGAAAAAGAAAAACTAGAA
GACAATAGGGGCTCATTTGATTTCATGAGAGAACTGTATTAAGTTCTTGTTGGATATTCTAATGAACACTTCTGATTTGCTCCCTGCATTAGAAATT
TTAGCACAATAAGTCTGCGGTCTAGCTCTAAAGGTAGAGTCTACTTCAGTTATAGGTTGCAATAGAGAGGTAGGAACCAGGAACTGTCTGCTGTAGA
TTTTCCGGATGACATAGACCTGATAATGTATAAGAGTGATAAAAGGGAAATACATATTACAAGAGTTTTATACTCCTGATTGCCCTGAAAAAAGATA
TACATCTGATTATGGGAATGCATATATAATCAGCAGGGTTATGCATTATGTGAGATACTCCTGATTAGGAATGTCTACACGGGAGGATTTGTTGTTT
TTTTAGAGAGAGAGGGAGGATTTGTTACCATGGATATGTCAGGTTACGGTCAGCAGGATATTATGTACCTGGTGCTCAGTTATTCTGTGGGATTAGT
TACCATATTCCTGGAAAGATAGGGGAGTCGAAGAGAGAAACCTGGGCGTGCGGAAAATGGAGGGGAGCGAAACGACAAGCGGCGCAGGGAGGAGTTT
GACTAACCCAGGAACAGCGGTTGCAGGGACAGGAGGGGCCCATACCGCGACCTTTCACTGACATATGAGGTCAACTCCAAGAATTAAACCACAGGAG
CTCTCCCAGAGCTCTATTCCTAGGGAGCATAGAGCCTTTAGGGACACTTCAAGAGCGTGACTGAAAAATAATATCACAGTGCTAACATGGTATGTGA
TGTTAGAAATAGTGGTGTTGCAAGGGAAAACGAGGTTTTATCCAGTCTCTGCATCATCAGTTTATCTAAAAGATTATATGACCACCATCGTTTAGGG
CTTCTATGATTCGCATGATTTCCAAAATTCGGGAATAGGAAAAACGTACGAATAGAGTGGCATGTCATCTTCAATACTACAGGATTGTGAGGATGTT
TGATTGTGCACAGGAAAAACCGAGGATTCTTTCAAAGAAATTGGAGTAGATGCAAAATTTCCCATGAAACCTAGTGCAACTGATCCTAAGGAAAAAT
TCCTATGGTTTGCAATCCTACGAATCAAACAACCCACATAGGAAAAATTCCTAAAGATTAGAATTCTCCAAAATTCCTTCGCAAATCCTTTGAATCA
AAGAAGCCCAATCTTGTGAGTGAGAGATATCCGGATATGTATCATGTATTGACTCTGTCTGCTTCTATGGAAGTGTAGATTTGATTACTGCACCATT
TTGTGGGTTCAGGTTTTAGTTGTAGAGATGCATTAGCTATACTATGATTGTAAGTGGTAATTGAGTGGAATGATTTATTTTAGGTGCTTTAAGATTA
GGAGGGATCTGTCAGATTGAAACATGTTTATAGAACTCACATTTCATTTTCTTGTACTGCATAATTTCAGTACATTATTTCTCTTTTGTGGCGAAAA
ATAGTACGGAATACTCCCTCCATTCCTAAATATTTGTCTTTCTAGTGATTTCAACAAGTGACTACATACGGAGCAAAATGAGTGAATCTACACTCTA
AAATATGTCTATATACATCCGTATGTGGTACTCATTTGAAATCTCTAAAAAGACAAATATTTAGGAACGGAGGGAGTACATGGTAGTCCTTTATCAC
TGATACAAGGGTTGTGGCACCAGGGGTTAATTAACAATCTGTCAACAAATTTCTTGTGCTTATTTCCTGTCTAATCCTGCTTTCAGCCAAATGTTTA
TCCACTCTGATGCTATTAGCGAATCTTCCATGCATAACATTGACATGCTGACCTTTTTCTGCCCTATCTTCAGGAGTTGAACATGATGCTTTGCTCG
GTGCCTCTACCAGAACCCAAGTACCAACTCAGGAGAACATGCTCGGCCGCTTTCTGACTGTGTCCAGAATACTTTGCCTTGTAGATTTTAAAGTGGC
GGCGCTCGTAAGGTTTGCCTCTTCGGTTTAGAATCGTTTGCGAGCCTGGGAGTTCCTTTTTGGCTTTATCCTTGCCCAGTGATTTCCGGTGTGTAGA
TCAGCGGGAGCCTAGCATGTGCTGTGTTAGCACTTGGCACTTTTATTTACCTGTGTGCGGAGGCCCTGCCACCAGCCTAGTATGTAAATCTGCTGGA
CTCATTTTAAAGTTATCGGAGCTTTCTTGACATGGGCTGCTCTTTCATGTAAATGCAGAGCGGTATGCAATTTGCTGTCCTTTTTCCTTCCGAGAAG
TGCAAGTTACATTTGCCTGAATACTTCTGACTCAGGTGAACGACCGCAGGATACAAGACATTTGGAATGTGAAGAATTCACATGAAACAGTTCAATG
CGATTCGGTTTCTTGATATTGCTTCCGCCTCTTGACTCCGTTTTCAAAGCCATGTAGGCTTTCAATGACCAACTTGGCCAAAATACGTTTGGGCCAA
ACAAAATTCTGAAAATAAGTAAATCAGATTCTTATGATATGGCTGCATTCCTATGCACATCATTGCTATGCTGGTCAGTGAAACCTGCTTATCCTGG
ATGTTGTACACTATGCTGGTCAGTGGAACTTGCTTATCCTGGACGCCGTGCATCATAACATGCAATGCACGAGATGCTGTTTATCTGCTCTGCTGCT
GGTTGTAAAACTCTCTTCTCTCCCTAGTTAATGACGAGGCAAATCTTTTGCCTCAGTTTCAAAAAAAACAAACAAACTACGTAGTCCTTAATGGAAC
CTTCCTCAATGCCGTATAAGTTGGATCCAACGGGGGGTCTTTGGCTTTGCATGCTGCACTGCTTCCTCTTGTGCGCCAGAATAATGGCTGCTCACCG
TGCCACTCGCGTAGTTTCAGGGCTTGTGGTGCGTTTCAAACTTTCACTCCTCATGGAATGTGCTTTGAGTTCTTTTGAACCCTGGCTGGTTATGAGC
ACACGACGGTCTAAAGGTGCAGTACACAGAGTGCGAATATACGTGGATGTCCCTTCACTCCAATCAGATGCACTCCTTGGGAGAAGTGGAGAGCGTT
GCTGGACGATGATGCCATTTACCGCCGGTTTGGTTGGCTGCGGTTTACACCACCACAGTGCAGTACGTATCTGCTTGAGTCTCGCATCCCCCGCCCC
GCCCCGGCCGAGGTGAGGCACTTGAAGCTCCCCTGCAAGTGGCACCGTAACCTGAAGCAGCGAATCACAGATGGTTGCGCATCCGAGGAAGAGAACA
ACGTCCGCCGCATCAAATGTCGCCATACACAAGGATCGTGTGCGAGTCATCGTCGCCGGACAGAAATCATGACCCCAAAACTGCTTTTTTTTTTCTA
AAATAAAACAAAAGCATGACCCCAAAACTGTGAATCAAAGGAAATCTTGCGAGCTGCAACGAGGTTCACATTGGGCGACAGGGCGCGACACCCTCTT
CTGGGAGGGTAGATCACCCGATGGATTTCGGCTAGAGGAACTTGCCCCACAAGTTTACACGAGAGTGCCCGAGAGAATCAAGTCGACACACACAGTC
CTTGAGGCTTTATCAGATGAAACTTGGGAAGGGATGTGGTGGCGTCAATCGAAGCCGAAACATTGACGCAATTTCCTGGATGTGTGGCCTATGGTGG
CGGTGGCGCGGTTAGGCATGCAACAGCGGGGCCAGTTAAGGTGGTCGTGGGAGAAAAATGGCCTCTTCTTCGCCAAGTCTGCCTACGCGGCCAAGCT
TGAAGCTTCGGAGGTATCTCCCACCGCAACCAGCTTTCACTTGGGAAACGGGAGCGCCATTATGTTGCTGGCTCTCCGCATGGTTCGCGCTCACCAA
CAAATGTTGGACGTTCGATAGATTGGCCTGAAGAGGGCTCCCACACCAATGTGCATATCCGTTCTGCGATCAACAAGAGGAGTGTTGGGGAACGTAG
TAATTTCAAATTTTTCCTACGCACACGCAAGATCATGGTGATGTATAGCAACGAGAGAGGAGAGTGTGTCAACGTACCCTCGTAGACCGAAAGCGTA
AACGTTATGACAACGCGGTTGATGCAGTCGTACGTCTTCACGATCCGACCGATCTTAGCACCGAACGTACGGCAACTCCGCGATCAGCACACGTTCA
TCTCGGGGACGTCCCTCCTACTCTTGATCCAGTTGAGGCCGAGGGAGAGTTTCGTCAACACGACGGCGTGGTGACGGTGATGGTGAAGTTACCGGCA
CAGGGCTTCGCCTAAGCACTACGACGATATGACCGAGGTGTGTAACTGTGGAGGGGGCACCGCACATGGCTAAACAATGTCAACTTGTGTGTCTCTG
GGTGCCCCCCTGCCCGCGTATATAAAGGAGCAAGGGGGGAGGCCGGCCGGCCCTTGGGGCGCGCCAAGGAGGGGAGGAGGAGTCCTCCTCCTAGTAG
TAGTAGGACTCCTCCTTTCCTAGTCCAACTAGGAGGGGAAGGGGGAAGGAAGGAGAGGGAGAGGGAGAGGGAAAGAGGGGCCGCGCCCCCCTCCCCT
AGTCCAATTCGGACTCCCCTTGAGGGGGCACCTCCTGGGCTGCTGCCCTCTCTCTCCCCTAAGGCTCACTAAGGCCCAATACTTCCCCGAGGGGTTC
CGGTAACCCCTCCGGCACTCCGGTTTTCTCTGAAATCATCCGGAACACTTTCGGTGTCCGAATATAGCCGTCCAATATATCAATATTTTTGTCTCGA
ACATTTCGAGACTCCTCATCATGTCCGTGATCACATCTGGGACTCTGAACTATCTTTGGTACATCAAAACACATAAACTCATAATAACAATCGTTAT
CGAACATTAAGCATGTGGACTGAGGGAGTCCCGGACTAGGGGGTGTCCGGATAGCCGAACTACCATCATCGGCCGGACTCCAAGACTATGAAGATAC
AA 

>TaFDL-B4 CDS, extracted from IWGSC_chr3B_ab_k71_contig_10749302 
ATGGGGAGTCGGAAAATGGCGTCACAGCAGGGGCGTGGCGACGCCGGCACGTCACAGCCGGGGCGCGGCGACGCCGGCACATCGCAGCGCGGCCAGG
TGCAGAGCCTGGCGAGGCAGGGGTCTCTGTACAGCCTCACCCTCGACGAGGTGCAGAACCATCTGGGAGAGCCCCTGCAGAGCATGAACCTCGACGA
GCTGCTCAGGACCGTGTTTCCTGACGACCTGGAGCCCGATGGCGCGACCACCAGCCAGTGTGTGCCGAGCTCAAGCCTCCTGCGCCAGGGCAGCATC
ACCATGCCGACCGAGCTCAGCAAGAAGACGGTGGATGAGGTGTGGAAGGGCATCCAGGAGACACCCAAGAGGAGTGTCCAGGGGAGTGGTCGGCGCA
AGCGGGAGAGGCAGCCCACGCTCGGGGAGATGACACTCGAGGATTTCTTGGTCCAAGCAGGGGTTGTTTCCCAGGGATTTCTCAAGGACACGAGCGA
TGTTGGCAATTTGGGTCTGATGGGGAGAGGTGCCACAGCAGCTGGAGCCACCGATTTGACATCTGGGGCACAGTGGTTAGGCCAGTACCAGCAGCAG
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ATTGCAGCTTCAGCCATCAACACTCATCAGCATGTGCAACAAATTGTGCCAGCTGCTTATATGCCCATTCAGTTAGTCCCTCAGCCACTGAATGTTG
TTGGCCCTGGTGCCACTCTGGGGTCTGCTTACTCTGATGGACAGAGTACATCACCAATGATCAGTCCAATCTCTGATTCTCAGACACCTGGGAGAAA
GCGTGGTGTATCAGGAGATGTCCCCAATAAGTTTGTGGAGAGAAGGCAGAAGAGGATGATCAAGAATAGGGAGTCGGCTGCCCGTTCAAGGGCTAGG
AAGCAGGCCTACACTAATGAACTCGAAAACAAGGTATCCCGTTTGGAAGAGGAGAATGAGAGGCTAAAGAAGCAAAAGGAGTTGAACATGATGCTTT
GCTCGGTGCCTCTACCAGAACCCAAGTACCAACTCAGGAGAACATGCTCGGCCGCTTTCTGA 
 
>TaFDL-B4 protein, extracted from IWGSC_chr3B_ab_k71_contig_10749302 
MGSRKMASQQGRGDAGTSQPGRGDAGTSQRGQVQSLARQGSLYSLTLDEVQNHLGEPLQSMNLDELLRTVFPDDLEPDGATTSQCVPSSSLLRQGSI
TMPTELSKKTVDEVWKGIQETPKRSVQGSGRRKRERQPTLGEMTLEDFLVQAGVVSQGFLKDTSDVGNLGLMGRGATAAGATDLTSGAQWLGQYQQQ
IAASAINTHQHVQQIVPAAYMPIQLVPQPLNVVGPGATLGSAYSDGQSTSPMISPISDSQTPGRKRGVSGDVPNKFVERRQKRMIKNRESAARSRAR
KQAYTNELENKVSRLEEENERLKKQKELNMMLCSVPLPEPKYQLRRTCSAAF* 
 
>HvFDL-H4, morex_contig_1572371 CAJW011572371  
GTCTAGGAAAGCGTGTAGGTTCCTACCTTATGTTACTCTCCATTGTGACCAGCCTTAACCACTCTTAACCCGTGTGGTGTTCAATAAAGACGCCATT
GATTATCCCATTTCTGTTTATGTAGTATGTATTTCTGCCACAGTCCCATACCTTCGTTTCTCTTCGTCCCTCCACAGCGACCTACCATCCTGACCCA
GCCCGCCTTGGAAATCTCTCCTGCCGCCGCGCCGTAGGCCGTAGCCCACCGCCACCGCCCGCCGCCTCAATCCCGCGCCCCCAACCCCTCCGCCTCC
CACGCGCATCGCCGCCACCCCCACCGCCGTCCCCGTCCTTCCCCACTGCGGCATCGCGCCCCTGCCGTCTCCAGTCCACCCCGCCCTCAATCTCTAG
CCATTTGCCCTATGAGGTACGAGCTTGTTTTCACCCAGTGATTCGTACCACCACAGTGACCTCCGCAGTTCCTAGGCGCGCCGGCGCGCATCAGGCA
CACCGTAGATCCGCCCCCTGAACCCCGTGGCTTCGCCGCGGTAGAAATCGGTCGGAGGTAGGACTGTGTGCCCATCCATGGGGAGTCGGAAAATGGC
GTCGCAGCCCGGGCGTGGCACCGGCGGCGACGCCGGCACGTCGCAGCGCGGGCAGGTGCAGAGCCTGGCGAGGCAGGGGTCTCTGTACAGCCTCACC
CTCGACGAGGTGCAGAACCATCTGGGAGAGCCCCTGCAGAGCATGAACCTCGATGAGCTGCTCAGGACTGTCTTTCCCGATGACCTGGAGCCCGATG
GCGCGACCACCAGCCAGTATGTGCCGAGCTCAAGCCTCATGCGCCAGGGCAGCATCACGATGCCGACCGAGCTCAGCAAGAAGACGGTGGATGAGGT
GTGGAAGGGCATCCAGGATGCGCCCAAGGGGAGTGTCCAGGGGGGTGGTCGGCGCAAGCGGGAGAGGCAGCCCACGCTCGGCGAGATGACACTTGAG
GATTTCTTGGTTCAAGCAGGGGTTGTCACCCAAGGATTTCTCAAGGATACGGGCGATGCTGGCAATTTGGGTCTGGTGGGGAGAGGTGCTACTGCAG
CCGGAGCCGCCGATTTGACATCTGGGGCACAGTGGTTAGGCCAGTACCAGCAGCAGATTGCAGCTGCACCCATCGACACTCCTCAACATGGACATCA
AATTGTGCCAGCTGCTTATATGCCCATTCAGTTTGTCCCTAAGCCACTGAATGTTGTTGGCCCTGGTGCCACTCTGGGATCTGCTTACTCTGATGGC
CAGAGTACATCACCAATGATCAGTCCAATTTCTGATTCTCAGACGCCTGGGAGAAAGCGTGGTGTATCAGGAGATGTCCCGAACAAGTTTGTGGAGA
GAAGGCAGAAGAGGATGATCAAGAATAGGGAGTCGGCTGCCCGTTCAAGGGCTAGGAAGCAGGTATATTTGACCTCTTTTTTTCTCTCTCTAGTTCT
TTCTTTACAGCAATGCTCTAGTTATAGGTCAAGATTCATGAAGGTTTACCAACGGTACTTGTTTTAATTTTGCTTTCCTTGTGATCTGTGATCTGAA
AAATGTTACGACATGCTTACTTTAGCTTTCCGTAATTGCCTTAGGTTCAGTGTTACTTACATTGTATTTGCAACAGGCCTACACAAATGAACTCGAA
AACAAGGTATCTCGTTTAGAAGAGGAGAATGAGAGGCTAAAGAAGCAAAAGGTATTTTCTTCTCAATACAAGTTTACTGAAATGCCACACTTTCCAG
TAGAAGTCAGACTACCTGATAAGTAGCAGGGAATAAATGTGATTGCTCATATCGGCAGCTGGTGTCAGTTCCATAGTTCGCACTGTTAAACACTTCA
GCTATCCCCTTCTGGTGTACGGGCATGAGACTATCATAGTTCTGTAATTCTATGTATTTACTTCCACTACTCGGCCCAGCCATTACTGGGTGGGATT
GGAACTACAATCTTGTGTACAATGGACAATTCGACCTGTTGGTTTATGTAATTAATAGGTTAATGTACAATGAACTATGAGGCTCCACTTTTCTATT
AGATATTGGAGTTTACCTTGTATTTACCTCAATTTTCATGCTAACCAAATAAGACCGTACTATGTTAATATGAATTACATGGTAGAAAAAGAAAAAC
TATAAGATAATAGGGTCTCATTTGATTTCATTAGAGAACTGTTTTATGTTCTTTTTGGATATTCTAATGAACACTTCTGATTTACTCCCTCCATTAG
AAATTTTAACACAATAATTATGTGGTGTAGCTCTAAAGGTAGCAGTGTACTTCAGTTATAGGTTACAATAAGAGGTAGGAACCAGAAACTGTTTGCT
GCAGATTTCCAGATGACATAGAACCTGATAATGTATAAAGAGTGATAAAAGGGAAATACATATTAAAAGAGCTGTATACTCCTGATTGCCCTGAAAA
AAAGGTATACATCTGATTATATATGAATGCATATATAATCAGCAGGGTTATGCATTATGTGAGATACTCCTGATTATGAATGTCTACACGGGAGCAT
TTGTTGTGTTTTAGAGAGAGAGGGAGGATTTGTTACCATGGATATGTCAGGTTACGATCAGCAGGATATTGTGTACCTGGTGCTCAGTTAATCTGCG
GGATTAGTTACATATTCCTGGAAAGATAGGGGAGTCGAAGAGAGAAACCTGGGCGAGTGGAAAATGGAGGAGGGGAGCGAAACGAGCGCAGGGAGGA
GTTTGACTAACCCAGGAACATCGGTTGCAGGGACAGGGGGGGGGGGGGGGGG 
 
>HvFDL-H4, morex_contig_7624 CAJW010007624  
GGCGGGTGAGGTGCGAGAGTGGGGGAGGGCGTGGGGGTACGGAGAGGCCGGGGCGGTGAGCGTGGGGAGGGTGCAGGTCAGCCCGGGGGGGGGGCGG
GGGGGGGGGGGGGGGGGGGGGGGGGCGTAACGCGACCTTCCACTGACATACGAGGTCCACTCCGTGAATAAAACACATGAGCTCTCCCAGAGCTCTA
TTCGTAAGGAGCATAGAGCCTTTAGGGACTCTTGAAGGGCGTAACTGAAAAACAATATCACAGTGCTAACATGGTATGTAATGTTAGAAATAGTGGT
GTTGCAAGGGAAAGCGAGTTTCTCTCCAGTCTCTGCATCATCAGTTTATCTAAAAGATTATATTCCCACCATCATTTAGGGCCTCATTGGTTTGCAC
GGTTTGTAAAACACGAGAATAGGAAAAATATAAGAATAGAGTGTCATGTCATCTTCAATACTACAATGGCTGTATGCATCACTCGATGCAGAGGCCG
GGGCAAGGCCTCCTTTTCGAAAAAAATCTTCAATACTACAGGATTGTGAGGATGTTTGATTGTGCACAGAAATTAACGGAGGATTCTTTCAAAGAGG
TTGGAGTGGATGCAAATTTTTCTATGACATCTAGTGCAAATGATCCTAAGGAAAAAATCCTGTGGTTTGCAATCCTACAAATCAAACAACCCACGTA
GGAAAAATTTCTAAGGATTAGAATTCTCCAAAATTCCTTCGCAAATCCTTTGAATTAAGGAAGCCCTATCTTGTGAGTCAGGGATATCCGGATATGT
ATCATGTATCGACTCTGTCTGCTTCTTAAGAAGTGTAGATTTGATTACTGCACCATTTTGTGTGTTCAGGTTTTAGTTGTAGAGATGTACGTATTAG
TTATACTATGGTTGTAAGTGGTAATTCAGTGGAATGATCTCTTTTAGGTGCTTTAAGATTAGGAGGGATCTGTCAGATTGAAACATGTTTCTAGAGC
TCACATTTCATTTTTCTGGTACTGCATAATTTCAGTGCATTATTCATCTCTTGTCTGCCGAAAAAATAGTATACATGGCGGTCCTGCACCATTGATG
CGGAAGTTGTGGCACCAGGGCTCAGTTTAACAATATCTCAGCAAATTTCTTATGCTTATTTCCTGTCCAATCCTGCTTTCAGGCAAATGCTATCCGC
TCTGATGCTATTAGTGAATCTTCCGTGCATAACATTGACATTTTTCTGCCTTATCTTCAGGAGTTGAACATGATACTTTGCGCGGTGGCTCTACCGG
AACCCAAGTATCAACTCAGGAGAACATGCTCGGCCGCTTTCTGACTCTTTTCAGAATACCATCTTGTAGATTTTAATGTGGCCTTGCTCGCAAGTTT
AGCCTCTTCGGATTAGAATTGTTTGCAAGCCTGGGAGTTCTTTTTGGCCTATCCTTGCCCAGTGATTTGTTGTGCGTAGATTAGCGGGAGCCTAGCA
TGTGCTGTGTTAGCACTTGGCACTTTTATTTACCTGTGTGCGGAGGCCCTGCCACCAGCTTAGTGCGTAAATCTGCTGGACACATTTAAGTTCTATA
CATGTTTACTTGACCTGGGCTGCTCTTTCATGTAAATGCAGAGTAGTATGCGATTTGCTCTCTCTTTTTCTTTCGAAAAGTGCAGCTTACATTTAGC
CACAATTCCGCATTTTCGACCGTAAGATACAAGACGTTTGGAATGTGAAGAATTCACATGAAACGAGTCAACGAGTTTCAGTTTCTTGATTTTGCTT
CTGCATCTGACTCTGTATTCAAAGTTGTGTGGGCTTTTCATGACCAGCCTCACGAAAATACGTTGGGGCCAAACATTTTTTTTAGGAATATAAGTAA
ATCAGATTCGTATGATATGACTGCATTCCTATGAATATCATGCTATGCTGGTCAGTGAAACCTGCTTATCCTGGATGCTGTACACTATGCTGGTCAG
TGGAACCTGCTTGTCCTGGACGCCGTGCATTATAACATGCGCGGGATGCTGTTTATCTGCTCTGCTGGTGGTTGCTAAAGATAAGTTATAGGAGTAC
TTTTTTTTAACACAAAGTTATAGGAGTACTTGTCGCAACATTGTCTATCTGCTTGTGAGACATGCTTTGCTACTCCGTGTTCCGGTCCAAGATTCCG
ATGTGTTTTTACCACAACGAAGCTGAGTGTTTTTAGTTTCAGGCTCTTCTATGGCTTCAGATTGCTGTGCTGGAGAACAGTGATGTCATTGGCTTCA
GATTGCTGTGCTGGAGAACAGTGATGTCATTTCCTTCTGGTTCATGCACTAAAAACTTATACTGTCTCAGTCCTTATGGAACAGCAGTTGCTGGGTG
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GACGCCGAAAGAAACTTGATAAAACTAGGAGAGCCTTACTGTTTATCACCACTGGACATGGCTTTAGAGCAAGCACAATAGGATGAGCAAGCACAAT
AGGATGACGTAGGTGGACTTAAAATAGAATAATTTTGCTAAGTTAGAAAAAAAAGAGAATGTGAGAGAGAAGGAAAGCCGGCTATTAACTAACAGTC
AGCTATAACACGTGTTTCTAGACACTTTATGAGAAAGAAGTGTGGATTACATATCAATAAAGTAGTTCTTTTTTTGAAACGTATGCAAAAGCTTTGC
CTTATCTCATTAATTAAGAAGAAGTTTAGACATAGTTTCAAGCATACAGTACCAGACAGGTCCAATATAAATAGAAGGGGTCGTTTTCGCGGAATTA
AATTGCTTAGAAGTTTAGCCCCGTCAATGACCCATGTCTTTGCCTCGTCTTTGATTATTGACACCACTCTCGTGGTCGAAGATTCCTTGTTACAGAA
GACCCTAGCATTTCTCTCGTTTCAGATTTCCCTGCACACAAGCATTTGCAGGGAGATTTCCGCCTTTCTAGGATAGTTAGGTCATCCATCGTTGTCG
GCCCACCATTGTTTTACTGTTTGAAGATCACTTCATGAGGGTGTTGCACACTGTATGCACATCCAATTATAAATCATGTTCCATACTCTTATGGTGT
GGCGGCATTTGAACATAAGATGTGGCGCTGATTCTGGTTCCCTTTTGCACAACTGACAAAGGTCGCAATTTGACCACCCTCTGTGATGTAGTTTGTC
AGAAGTCCAAATTTTGTCTTGAAGAACTAGCCAAGAGAAGAATTTAATCTTGGGGGTGCCAAATTGTCCACACCATTCTCAGGTAAGCAATGGCCGC
TGAGCAGCAACCATCATTGGTGAATTTTCAGTGTTCAGGATGACATTGATCTCTTGGATTTTGCACCAAAGGTCAAAAAAAAATCTTGAATAATGTT
TACCTAGATCCCTCCCCTTGCATGTTGATTTGACGGAACCAATCATTATTAATCATTGCCTTGGCAACGTAGGAGTTTGTTCGCTTAGAGAGGGCGA
AAATGCCCGGAGCAATATCCTTCGGTTTTTTACCAGAAAGCCAAGGAGCGTGCAAGAAACTAGCCTTCTTGTCATTGCCCATAGTAATCACGGTTGC
CGAATAGAATAAATATTTGTCTTTGTTATCGTACGGAGTTTCGAAGCCAACCCATGCTCTTTGAGGATCCATCCAAGAAAACCAAAGCCAACGCAGG
CGGAGAGCCCTTGCAAATTTGTCCACATCAAGGATTCTGAGACCTCCAAGAGTGGTTCGGTGACATGCCGCTTTCCAATTTACCTTGCACTTTCCCA
CCTGAAACGTGATCGGTTCCTGCCCACAGAACAAGCCCTCTCAATCATGGTAATACTCGCATTGATTCCATGTGGAATGACAAGCGCGATGATGAAG
TAGGTCATGAGTGAAGTTAAGATCGACTTGACAAGGCAGGACCGGTCCGTTGAGTTAATGATGTTTCCTTGCCAAGAAGGGAGCTTGGCCGCCACCT
TGTCCATCGAAAATTGACAGCCGACCGTCTTCGGGTTGTGGGTGGACAGGTGTAGGGCAAGATACTAAAGAGGAAATCTCACATGGGTCATGGGTGG
CAGGAAAACCGTGGAGGATATCATCGAGGTCAATGTTTACCGCAATGGATGGGAGCCACAACGCTTTTTAGAGGATATCAATAAAGTAGTACTTTTT
TTACGGGGAGTATTTATTTACATTTAGTTATTGTACATGCAGGGTATAAGTTTGACTATAGATAACATGGCAATACATATAGCTATTAACCATGTTC
TTAGAGCATCTCCAGCTGTCCCCCCCAGGGGCGTGAAATAGTGTCGCTTGGGGGTGCATTGATGGAATAATCAGCCTGGGGGAGGGTTCCCAGCCGC
CCCCAGCCACCGATTTTGGCCCATTTTCGACGCAAATTGGCCCACTTTCGGCACAAATTGGCCCACTTTTGGCCCATATTCGGCATGCTTTGGCACA
GATTGAACAACAATAGTGTTTTTATCACATAGTCGACCACAGAAATCAATACAAATAAAAAAT 

> HvFDL-H4, CDS, morex_contig_1572371 + morex_contig_7624  
ATGGGGAGTCGGAAAATGGCGTCGCAGCCCGGGCGTGGCACCGGCGGCGACGCCGGCACGTCGCAGCGCGGGCAGGTGCAGAGCCTGGCGAGGCAGG
GGTCTCTGTACAGCCTCACCCTCGACGAGGTGCAGAACCATCTGGGAGAGCCCCTGCAGAGCATGAACCTCGATGAGCTGCTCAGGACTGTCTTTCC
CGATGACCTGGAGCCCGATGGCGCGACCACCAGCCAGTATGTGCCGAGCTCAAGCCTCATGCGCCAGGGCAGCATCACGATGCCGACCGAGCTCAGC
AAGAAGACGGTGGATGAGGTGTGGAAGGGCATCCAGGATGCGCCCAAGGGGAGTGTCCAGGGGGGTGGTCGGCGCAAGCGGGAGAGGCAGCCCACGC
TCGGCGAGATGACACTTGAGGATTTCTTGGTTCAAGCAGGGGTTGTCACCCAAGGATTTCTCAAGGATACGGGCGATGCTGGCAATTTGGGTCTGGT
GGGGAGAGGTGCTACTGCAGCCGGAGCCGCCGATTTGACATCTGGGGCACAGTGGTTAGGCCAGTACCAGCAGCAGATTGCAGCTGCACCCATCGAC
ACTCCTCAACATGGACATCAAATTGTGCCAGCTGCTTATATGCCCATTCAGTTTGTCCCTAAGCCACTGAATGTTGTTGGCCCTGGTGCCACTCTGG
GATCTGCTTACTCTGATGGCCAGAGTACATCACCAATGATCAGTCCAATTTCTGATTCTCAGACGCCTGGGAGAAAGCGTGGTGTATCAGGAGATGT
CCCGAACAAGTTTGTGGAGAGAAGGCAGAAGAGGATGATCAAGAATAGGGAGTCGGCTGCCCGTTCAAGGGCTAGGAAGCAGGCCTACACAAATGAA
CTCGAAAACAAGGTATCTCGTTTAGAAGAGGAGAATGAGAGGCTAAAGAAGCAAAAGGAGTTGAACATGATACTTTGCGCGGTGGCTCTACCGGAAC
CCAAGTATCAACTCAGGAGAACATGCTCGGCCGCTTTCTGA 
 
>HvFDL-H4, protein, morex_contig_1572371 + morex_contig_7624  
MGSRKMASQPGRGTGGDAGTSQRGQVQSLARQGSLYSLTLDEVQNHLGEPLQSMNLDELLRTVFPDDLEPDGATTSQYVPSSSLMRQGSITMPTELS
KKTVDEVWKGIQDAPKGSVQGGGRRKRERQPTLGEMTLEDFLVQAGVVTQGFLKDTGDAGNLGLVGRGATAAGAADLTSGAQWLGQYQQQIAAAPID
TPQHGHQIVPAAYMPIQFVPKPLNVVGPGATLGSAYSDGQSTSPMISPISDSQTPGRKRGVSGDVPNKFVERRQKRMIKNRESAARSRARKQAYTNE
LENKVSRLEEENERLKKQKELNMILCAVALPEPKYQLRRTCSAAF* 

 

TaFDL5 
 
 
>TaFDL-A5 Genome=A, IWGSC_chr4AS_V2_ab_k71_contig_5961634   
ACTGATCCTGATCATCCTTAAGTCCTTGTTATTTCCTTCTTCTAGAAAATCCGGGTCAATAGGCCAGCTTCATACTCAGTTTGCTGACATTGGTTTC
TCACACAGAAATACTGTGAAGAATAATTCATTTGATTCGGCTCCCAATGCTTAAGAAAAAATATTGGTCTTGAAATACTCATCTGATTTTCAGCCGG
CTTAAAGATGTAAAACTTGTCGGTTTATCATTGCTAAAATTGTCGGTTTATAAATATTGATGGCACCGGGTCATAACTGTAGTTAACATCAAGCTTG
AAAATATACATCTTATATGCCTATTACTTGTAGCCCCCAAGTCTTAAGAAGGCAGCGTAGGAACAGCTTAAGACTTGCTTCAATATAAATGTCACAA
CCTTGAAGAAACCCGATTTGTTCATCTCGGTCACTAGTCAAACTGAATATTCCACATATGTAGCCCCCAAGTGTCGGGTTGTCATGCTTGCAGCAAC
CTGGGACTTGTAATTGTCTGATGCCCATAAAAACTTCAACCAGTGTAGCCCCCAAAGGTCGGGTCATTAAGCAATAATGAACAGGGACTTTATATAT
ACTTCATTGAAAATAATATCATATGATGTAACCCTCGCCATGGGGCTCGAACCCACGTCCACAAGGTTAAGAGCCTTGTATTTTACCAACTGAGTAG
TAGACCTTTCAATATAACGGATTAAGACTTGTGTACCTTGAATTTTTGACAGGAGCAATTGGTAGCCCCCAAGGGCCGGCTCATTACGTTGTGACGA
GTCGGGTCTTCAATAAGGCAAGTAAGGAATGACCTTGCATTAGCCCCCAAGTCCCATGGTGCATGCTGGCAGTGACATGAGACATGCATATTTGATG
TAATCTCAACTTGAATAATGTAGCCCCCAAGTGCCGGGTCGGAAGCCTGCAGCGACTCGGGACTATTCCTTCCATTATAGAATAAATCATATCCATT
GATAACATAATAGCCATTGCGCTAAAGCGACTTTGAAAACCTCAATCATAATACTGGTTATTGATAACCATAAAAATCCAGCCATGTTGGCTATTCA
AGATTTGAATAATATAATCCGCTGCGGGTATTGACTCGTAGGCATGCAATATCATGATTTTGATTGCTCAAGGCAAAGATATCCTGGCAACATATAG
TCTGCTATCAGGGCAGGTTATTTACCCAATATGCTCAATTATGAGTCATATAGTTAAGGCTACATGGCCTGAATTGTGAAAACCATATGTCAATATG
GTACAAAGATGAACCCAAAAAATGTTCAAATAGAAATAATATATCAGAAAAAACAAGGCTTTCATAGGACGCCAAGCCTAAATCTCAAGTGCTTTCA
TGGGACGCACAACCGCTGAGTTAAACCTTATAAGCCGGACATCACACAACCAATCGTCTCTTTAACTTTGACAAGTTCAGGGTTTGTATAACATTGA
CTTGTCANCGGGTCATTCCAGGATTACCTGGGCGGAGTGGCGGATTTAAAAAGACAGGATAACCCGAGGTTTGGCTTTTAAGCCTATTACAAGGGTC
ATAAAAACTCTTTGTCCTTCGGAACAAAGAGCCCCCAAGCAATACTTTTGAGCTGTGCTCAATGGGCACCTATGTTTGATTGGGCTTTTGCAACAGA
CTCTCTTTGGTCCCTTTAATCTGGGTAGCAAGCCCCCAAGTGTTTCTGTAAGAATGGCGTATAAGCCTGATCAAAGGGTAATCATAGCTTCGCTCAA
TGAGCAGGAAGCCCCCCAAGTGACCATAATAAGATAAGCCCATAAGGCAGGATGTCCATATTTGAATCACGCATCATGGCAGCAAGTTTTCTTTGGC
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AACCTTTAACTTTTCTGAGAACTTTGAACTTGCGAGAGATGAATTTCTTTTTTCAACCGGAGTTTTAAACTGGATATTGAGAGCTTCAAAGCTTTGC
GGGAGACAGATTTCCCTTGAACCGGATTTTAAACCGGAATCTTCATTTTGAGCCGGAAATTTTCTGACAACATTTAAATTTTCATCAATATAACAGC
AGCCTCCGGGACCGGGTTATCTTCCCTCCACTGACCCGGAGTTCTTGACTTGCTTTAAACTGACAGTCATTTACTGAGTCATGTCATCGTAGCCCCC
AAGTCTCAAGGCGACTCGAGGAGTTGGTTTGAGATTCTCCATATTTGATCGTGACATAAACCGGTATGAGCCATTCAACAGCTCATTGATATAATAA
TCCCTTTTGCAGTAGACAACCTTGTCCTACATTAAAGAACTCGCAAGTCAGAGTAATTGCTCTTTTAAAGAAAGCAATATGTAATATAAAAATATAG
TGGATGTACTTCACCTAATATGTCAGGCTAGAGATTATCCACCGCGGAGTCGATGATCACCATGGTGAAGCGGCCCAGTAAACCGTGCGGACGGGCA
AGTTAGCCGCATCGTATTGTAGCAGGGGCATCAACTTGCGCATGTACCCATCCATTAGTATGGCACGAACGCACTAGTGCAAAAATAATATTGACGC
ACACCCCTTGGCGACACATTTGTAATGAATAATGGTCCTACGAAAAAATATCATAGACCAAGTAATTGTTCTTTGACAAAAATAATATATGCTAATA
AGATAAATTTAGACAAATATCACATGTTTTGTTTGGACGATCGATAAACCGTAATTAGCATCCGTAGATAACTTTTCAATGCGGTTGCGCTTTATCC
CCTCAGGCCTCCCCAACCAACCCGTCTATTGACTTATTTCTTTCGCCCTCTATATCCCATACCCAAAATAGGCCGCCCCTGTACCACTTGTAGACAA
GGCAGAAACAAGGTGGAGCCAGCGCCAGAAAACATGCAGGCTCAGGGCAGCTTGCATCGCTGACTTGCGAGGACGCCTAGGCGGTCATAGGGATCGG
AGAGCAGGCAACGCCGACGACAACTTGAAACTGCCGGGGGCCATGGCAGCTTGGCGGGCCACGGCGACGGCGAAGCCACGATCGTGGTGACCCGGCA
TAAGTCTTAAAGCGGAGGCGAGGTGATGTCACGTGACAGCCGGCTCGGCTCACGGCAATTTGGATGTGCCGGCGATTTAAGGCGCTGCATAAGAAAT
GGCAAGACCGGCCAGGTAGGCTGCGGAAACAGCGGGTTGAGACCGCAGAGGCAAAAACCGGCGATGGCTTAAAACGGAGGCGATGAATCACACCGTC
GGGGCAGCTCGAGGAGGAAAAACACGGGCCAGGTGGTGACTCGGCCACGCCGTCTTAAAGCCACAGCGGCGGGGATGAGCAGCGGAGGCGGCCAGCG
GTTTGAAACAGCACAGCGGCTCAGCACAACGCGAGGCACAGTGAAACGGCGCTCAGTGCGCTATAAGGTAGCGGCGGTTTAGAGCAGAGGTGTGGGT
GCTCGGCAATGGAGGCGACGGTCGTGGCCATGGTGGATCGAAACCGCGGTCTAGAGGCGAGGTGAACCGGCGGGTCGACGGAGGCGGCGCTGAGGAG
CGCTATAATCGGGCGACTCATGGAGGAGTGGCAAGGTGGGTTACTCAGCAGTGGCGGTTCGAAGACGAACGCGGTGGCTCGGGGTGCGGCCGCTGAC
CCGCCAGCGGAGGCGTGAGGCGCTGGGTGGCTCCACAGCGGCGGCTCTCCACGACCATGGACGGCGCGGGCAAACCCCGAGGCAGTCGGCGACTCGC
GGCGGCTCGACCCGACGGAGTAGTTGAAGCCGCTCGGGGCCGTGGCGGTTTAAGACAGCGGAGGCGGTTTAAGCACGACTGCAGCCGGCGGCGACGG
CGGCTTGGTGGTTTAAGCATGATTGCAGCCGATGGCGACGACGGCTTGGTGGTTGGCGACACAAGAAGCGAAACGGCGAGACGAGTCACATGCGAGG
CCACAGCTGCCGTTGCCCCAGGCCAATCTGGTGGAGCGAGTAGGCAAAGCGGTGGTTCCATCGACTCCAACGAAGGTGGCCGGCGGTTCACCAGCGA
GACGGAAATCCGACGCGAGGAGGCAGGTTGAGAAGGCGCTGTTGGTAGCGGCCAGACGAGACGCCGGCGGCTCGGTGGAACACCTTTCGAGCGCAGC
AGTGGAGGCCACAGCAGCTCGAGGACTGGCCCGGAGGCAACGGGGCCGCAGCGCACAAGGCAGCCTACTGCGGGGGCGGCGTAAACCGGTTTGGTGC
GACAGAGTATGACTCGCCGCAGAAGGGGAAGCGGAGGATCGTCGGTCTTGGCGACTTAGTCAGGACAGCTCGATGCAGAGGTGGCTCGAGGGTGGAG
TTTGCGCGGGGTTGACTTGGAAGTGACTCGTGGCCCGTTCCGATAATGAGACAGAGATGGCGATAGCTGTGGCCGGGCTCGTCCAAGCCGGCTTGCA
AAGTCAGTGAGGCCCGGCCACAGAGACTTGGCGGTGGATCAACGGCTTTAAACAGGGTCACGAAGGCGGAGGCATGCCAGTGGCGGCTCGTTGATAG
ACGACGCGGCAGAGGCGCACCGACGGCTCCGGACAGAAATAGCAAACAACTCGAATCCTGGGCAGAGGCAAGGCACAGACCGTGGAGGAGTCCGGGT
CACTGCCCTCTTCGTTTCCGGGTCGTGGCCCCTGGATGACCCCTCTTTTTTTTAAAGATGTATGAACTTCCGTCCTTCCATGCAGAAGGCACTGCCT
GCCGTGGCTCTCTGCTTTTGCTATCGATTACTAAATGACGTGGAGAGAAACAACACAAACATGGCACCTTGGCCGATCGAGCCTCTCGCGGCCTCGA
GACTTAATCATTGGACCGGAGAGATGCAGTAGCAATCGGATACGAACGCCGTACAAGTTGATACTACAGCGGAATTTTTTTGGCAACCTTGACTCGA
CGATTTGACTGCTCACCAAACACACATTATGCTGTGAATTTTCTCCTTGTCGGCCTGCCTGATATGATCCTTGTGTCGATTGGTCTCGTGCACGTCT
TCGACCTGTGGTAGCGGCGGCGCCGTATTCCATGCCACCTTAATTTCTTTTGATCCTTGTACTATCAGCTCCAAAGCTAATCACAATTTCAATCACA
AACAATGAATTTTGCCAGCTCTTCTACATTTGACACATGACGAGCTTCTCAACATCTTAGGAAAGATCCCTCCAAAAACTCAACACCACCGTGCGCT
AGCCCCACGATGGGCGCCAACTGTCATGAAATTGTCACGGCAGATGTCCTACTATGAGGATTTAGTCGTGAGGCCAACGCATCTATGTGGTAGCTTG
AGAGGGGTTGATTGGAACTGAGAGACGCAACACACAAGACAAGGGTTTGGACAGCTTCGGGCTCCGGAAAACATCATCCGGTAATAACCCTACATGT
TGTTTGTGGCTGTGTCTTATTATCATCACGAGGGAGTCACCGTAAACCGGCTCTCCTAGTTGTGTCTAGCCTTAAGATCCCCCCCCCCCTCTTGGGG
TGCCCTGCCCCTCCTTATATAAGTTGAAGGGGCGGGTTACATGTAGAGTCCATCTCGGACTAAGACTTACACTATTCTGACATCTCTTCATGGGCTT
ATTAACATCTCGGGCTTCTTAACGTCTCGGGCTTATTAACCCCAGGCGACCATATCTCCTGGGTTATGACTGTCCACCGATTTATAATCTGACTTAA
CATCTGGCTTATCATCTGCCGGCTTATGATCTGACTTAACATCTGTCGGGTTACCATCTGACTTACCATCTGGCTTATCATCTGCCGGCTTATGATC
TGACTTAACATCTGTCGGGTTACCATCTGACTTAACCATCTGTCTTAACTGTCTGCCTTAACCATCTGTCTTAACTCTCTGCCTTAACCATCTGTCT
TAACTCTCTGTCGGTTTACCAAGTCCCAGTCGGGTTATAACTCTGGTCGGGTCATACCGCAGGGTATATCCCCGACAGTTTGATATTCCTTTTCTGC
GAAACTCTAAAACAAGGGGAAAACAGGAAGTGGCACTGCGCTCTAGGTTAATAGGTTAATCCCAAAAATCATATAAAATAGCATATTAATGCATATA
AAACATCCAAAACAGATAATATAATAGCATGAAACAATCAAAAATTATAGATATGTTGGAGACGTATCACGCCCCCAACAGCCTCCCCCTCCCCAGG
ACAAGTTTTTTATGTCGGCGCCGAAAAAACCCCAGGACGTCGAATTCCGCCGGTTAGGCCGATTTTTTGGCCCGGCGATTTCAGGGCGAACCCAGCG
CACGGGCGGGTGGGGGCGCTTGGTGGCTCCAGCGGAAGGAAAAATGACATATAGGCCACCACTGTCAGGCAAAAAACAATTTTTCCACGTCCAGATC
CCCCCTCCCGCGCGCACTACCCCTTCCGCCGTTGTGACGATCCTGCGACACCCACCACCGCTAGGAAGGTCATTTCCCCGCCGAAAAGAGAGGGTCC
GCCGCGACATCCTCCATCACGCTCTTGGGCGAGCTTTTCGGCGCTCCAGCCATGAAGGTGGGGATACCGGCAGCTACGCGCCTACCACGCACCGCTA
GGTGTTCGGCGGTTTTTCTGCTCGGTGATGTACTCAGACGACGAGGAGGTGTTTGCGGCGCTGCTGGAGGAGGAAGACGAGGCCGACGCCCAAGACG
AAGAGCACCTCATGGTCCTCGCCGCTCTGGCCGGCCTGTTCGCGAGCAATGCAAAGCCGCGACGAGGTGGCTCAGCACCGGGCCGCCAGAAGAGCAA
GCAGAGGCATTGTTTGGAGGGCTATTGCTTGCTCTACGCCGACTACTTCGTCGACGCTCCACTGCACAGTGAGAAAGTATTTCGGCGCCGTTATCGG
ATGAGCGAAAACTCTACGTCAGGATTGTGAATTCCATTCGGGAGTTCGACAAGTACTTCAAGTGCAAGAAGAATTGCACCGGCACACTTGGATTCAC
CTCACTCCAGAAGTGCACGGCAGCTATGAGGATGCTTGCATACGGAGCCCCGGTGATATACTGGAAGACTATGGACGCATGGCCGAGTCCACCACCA
TTAAGTGTTTGTACAAGCTCTGCAGGGCAGTGATGTCAGTGTTTGGACCATAATACTTGCGATCACCCAATGTTGAAGACACTACTCGGATCCTAGC
ACAAAATGCAGCAAGAGGATTTTCTTGAATGCTTGGAAGCATCGACTGCATGCACTCGGCATGGAAAAATTGTCCATTTGCTTGACAGGGGATGTAC
AAAGGCGCTAAAGGAGCTTGCAGTGTGGTACTTGAGGCAGTGGCCACACACGACCTCTGAATTTGGCACTCCTTCTTTAGTATGCCAGGAACTCACA
ATGACATCAACATACTGTAGTGCTCGAATGTCTTTGCCAAGCTTGTTGTAGGTCATGCTCCTTCGGTGAACTTCGAGGTCGATGGGCGCCACTACAA
TAAGGGATACTACCTAGTAGATGGCACATTTGTGAAGACTATCTCAAACCCTGTGACAGGAGGCAAGAACTCCTGCTTTGCCAAGTGCCAGGAGGCT
TGCAGGAAGGATGTCGAGCGGGGCATTTGACGTGCTCCAACCTCGATTTGCTGTTGTCCGGTACCCCACTCTGACCTGGTCGAAAGATCAAATGTGG
GAAGTCATGACTTGCGGTGTCATCTTGCACGACATGATTGTTGAGAGTGAGCAGGAAGAGACAATGTTTGACACTGAACCATATTACATGCAGGATC
CTCTTGTCCAAGTTGATCACCAGCTACTGGCAACCTGGGCTGCCTTCCTCAATATGTGTCAGGAGATCGGAAATCCACAGGTGCATCAAGAACTGCA
ACACGATCTTGTGGAGCACCTATGCAGGCTCAAAGGCAATGCCTATCTCGATGTGTGATGAAATATGATTTTTATTTGTGTTTGAATTATGACTTTG
ATTCGTTGAACTATTTGATTTGTATTGATTTCTGTGATGAATTATGTGATAAAAATAGTTTTAGTTGAATTTGTGACGAAACACGCCGAATGTGGGC
AGCATTTGGATCAATTTGCGTCTAAATTGGGCTGAAATCGATGACTAGGGGATGAACTTAGGGGCCGGCGGGCTGGGAACCCGAGCCCCACGTCGAT
TTTATCGCCGATTGGCCCTCAGACAACGTTATTTTAAGCCTCTATGGGGCCGAACGGATGGAGATGTTCCCATCGGGTCATCCTTGCTTTTCGGCAC
CAGCCTAGCTCTCGCGTCCTAGGCTTCTCCTTCCTACAGCTAGAGCCTAGAGGTCAAACCAATGTGCCCGTTGTGGTTCACACAAGTGGTATATTCA
CGCCACGATTCGCCCCTGAATCTTTGCCTACTTTCGGCTCCCGCTCGGAATGATTTGCCTTGCTTTGAGGAGATACGGCATCGTTTACTATTCGCTA
GGTCGAAATTCCAGCAAATTCTGCACAGCACGTCTGAATGGAACGGACTGTTGAGCGGGCCCGGCCTCTGTGGCACTCGCTGACCCGCTGTCACTAC
TCGATACCTGCTCGCTAGCCAGGCAGCCTGCAGAGACTGCAGCGCCCGCCCGCCACAAATAAAATAAAAATTCCACCGGGCGAAAAGGCGATGGAAT
TGAAAGCAAAGCCAGCAACCTTGGCTGGCCTCGCTAAAAAGCCAGGAGCTCTTTTCCCCTCCCCCCTCTCGCTCCTCCCTTTTTGGATTCTCCCCAT
CTTGAGGCATCGCCTGTCTGCCCCCATCGGCCCAAGCCCACCACTCCCTTTGAGGAATCGTAAATCCTTGCCTCCTCTGCTCCTTCTTCTTCTTCTT
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CAGCTGTCCAGCCAGCCTCGCCTCCAAGGGAAGGGAAAGGAGACAAGTGGTGGAGCGGCGTCTCTCCGTGCTGCCATGCAAGTGCACGCTCACGTTT
CTTGCAGGTGTTCCTCCCGCGCGGCCAGTGAGTACTCTACTGGTGAGTGAGGAGTGAGTGGGTGAGTGAATGGGAACTCAGGCAATGCCGTCCGGTG
GGGCCATCTCGCGCCAGGGCTCGCTCTGCAGCCTCACGCTGAGCGACGTCGAGGGCCAGCTGCACGGCGTCAACCTCGACGACCTCCTCCGCACGGC
CGGCTCGGCCAGGAGGACGGCTGACGAGGTGTGGCGGGACATCCACGGCGCCGACGGCGGCACCAGCCGACCGCGGGCCCAGATGACGCTGGAGGAC
TTCCTGTCCAGGCCCGGCGGCGACGCGGGGGGCGCCCACTGGGCCGAGCAGTACAATCCCCCGGCCCCGGTCCCGGTGCCGGGGCAGCAGCGCCACA
ACAACGTCGCCCGTCCCCTCCCGCGGCCGCTGGGGGTGGGCGCCGGGCCGGTGCTGGACGCGCTGTACCACGACCACGACGGGGCCACCATGTCCGG
GCAGAAGCGTGCCGCCGTGGGCGGCCCCGGGGAGAAGACGGTGGAGCGGCGAAAGAAGCGGATGATCAAGAACCGGGAGTCGGCGGCGAGGTCGCGC
GCGAGGAAGCAGGTGGGTCCCTCCCGTTCGAGACCCCAAATCTCTCTTGCATTTGTTGCACGCTCACAAGCTCACCCACTCCGATTTGGGCAGGCGT
ACACGAACGAGCTCGAGAACAAGATCTCCCGACTGGAAGAGGAGAACGAGCAGCTCAGGAGTTACAAGGTTAATACTCCTTCCCAACTAAGTAAATC
TCAGGTTGCTACGCAGGCTCGGTCAAGAGATGAACTTCATCAACAATATTATTACCACTTCTTGTCGATTTTTATGCCGCCTACTAAACGCCTTTAG
TAGTAACATAATTCCCTAATACTAGTGGCTAACATAGGACAAATCTGCTGAGACGAAAACAAACCGCTATCCATTGGCAATCAACGTCGGGGTGGTC
AATCAGTGGGCGCCAAACTGTTCATTTTGTGCTGATGCATGTATAGCGTGGTCTGCTATTGCTGATGAGCTCGGCCTGTGTTTCTTTCTTTCTTTCG
CTGTCTGTGCGTCGTTGCCTTCGCTCTGTAGTGGTTACCAGAGGATGTCAGATGATGATGGATGGACCATAAAGTTCTGCCCAATCAAATGGACGCC
TTCTCACCGCTTCATCTTGCACAAAAGCTTATCTCGTTACCTTATGTCAATATTTTTCACCCTACCAAAACTACTTTTTGCAACTTGTGGTGTTTTT
TTTTCCTAAGGAAGATACAATCGTGGATAAATAATGAGCCAACATGCTGCATTTTTTTAACGGATAACACGGTCGAGGATCAATCATTTCCATCTAT
CTCACCTCCCATCAGAGGAATAGTCAATGCCTATTCCCTGCTGACTGGACACTAGTTCACAACTAGTATAGGATAACAAGACGGTTATTTATTTTTT
AACGTACTGGATGGAACTAAAATTAGGGCTTTGGGAAGGTTTTATTTATCTCGTTGTCTGCCACCTCACTTCCTTCATCACCAATTCACTACTCTAC
CATGCAGTCAGCATCACCGTACTTATTAGTACTAGTAAGATAATAGCTCCTCCCCAGCTCAATGCTGATAAATAAATACTCCTCCAGTATCGTTGCC
CATCTCTTTCAGCTTTGATGTGCAAAATTTACTGGTATCCATGTAGTAGTAGTAGTAGTACTAGAAAATTTTGCACATCTACCTCGCACCGCGCATT
TTTCGTTTTCTGTGATTTTCTCTAGTACTAGTCTCGTGCTCCTTTCCATGCACATGTCATGAAATCTGAAGACAGCATGTATAAGCCTGCCAGTGAC
AACCTCTCCGAAAGGTGAGATTTGTGTCCTTGTCTGCATTTTTTCGTGCGTACGAAACCCTGACCCCCACTGCCTAGAAAATTGTGAGCCCAAATCC
GTGTGCGCGGCAAAATGTATCTTCAGTTTTGCAGACCTGACGGATCCAATTGCTGTGTGATGCAGGCATTCGAACCGGTGGTGCACTGTGTGCCGCA
GCAGGAGCCGAAGAACCAGCTCCGGCGGAGGAACTCGGCCAGCTTCTGATCATCATCATGTTAATAGTACTAGTGTTGTACTGCCCGGCACTAAGGT
TGCCCAATTTGTAACTGACTTACTCCGAAAAACATTTAGCTAGTAGTACTAGTAAGAATACTCCTCTGCGATCTCCGACTTGCTGTGGCGTATGGCA
ATGCGCAATTGCTGGTTGCTGCACACCGCATTGTACTCCGATCCTGCGCTTTTTTTTTCCCAGCTGGTGCATTGCTTTCTGCAGCCTGTGATTGCAA
GAGTATCCCAGTTAAGCTGTGTAGTGTTGTATCTGGAAACAGAATTGCTAGCCTAGCGGTAATATTCCAGTCTTTCCAGCTCTTTACCATCCCTTCT
GTCATTGCATTATTTTTTATCATGCACACAAAAGATCAGCGGGATTTATTTCAAACTATAACATAAACTATACATCAATGTGCCCTTTGCTTTATAA
AGGAAAACTAGGTGAAAAAACTCTCATCCTCAAAACTTTTCAGGTGTAGTCAGGATCGTCCTCGGGGAGTATCAATCTAAGATCATCGTTATCTCTG
TAGACTTGTACCAAAGCTGCGGCCTTGTACGCAAAGAACCCCATCATCCCTGGAACAAGCTGCAAACAGAGAAATGAGATATTGTATTACATATTCA
TAAGGTCAACATAAATCTAAGATTGGCACCACCAATTGAATGAGATCTATAATGAAAAAGAGCTGTACTTTACCTCAAAGTTAAAAATGCTATTTTG
AAAATGACTAGAAAAAGTTGACAACCCAAAAATCACTGCAGGAATTATAAGCCTTGGGGATGAAAGAACAAATAGAGAGCCACCCAATGTCTTCTCT
ATTGTATCCTTCAAATCCTCGCTTCGAATGCCGATTCTAGCATTTCCATGTATACAGAACAATAATAGATCAAAACAATCAGAACGTGAGGGATAGG
AGACTGAGTAGAGATCACAGAGACATTTCCAAACCTACTTCTTCACTTTCTTCTTTAGAAAAACTTCAGGAACATCTTCCTTTGACAGGTTATCTGC
GTGTCGATACAGAAGTTGAAGATACAACCAGCTGCTCAATATAAATGCGAGTGGTTAGATTTATATCACATCCTTGAGAATGAAACACAAGTTAAAA
CTTTCTCGTATATTTCAGTATCTTTAGACAGGATTCATGGCAGCACTCTATAAAAAAAATCATCATGAACTTTCGATTCTTGAGTTGTAAAGAAATC
CTATTTAACTAACCTGAAAGCAACTCCAAAAGCATAACTGATACCAGCCTGTTCAATAAGAACATCAAAGATTCAGTCAGACACCATTCAACGAAAT
TTAGTTGCCGATCAATCCAATATTCAGGTAGAGTTAAAACATTTGCCATTCATGAGCTTACCGGACTATATAGAAATTAATGATCATAAATTCTTCA
AGAATGGCCGTATGCATCACTCTGATGCAGAGGCCGGGGAGTCCCCCTTTTCAAAAAAAAAAAATCTTCAAGAAAATATGTAAACATTTTGTCCAAA
CAGAGCTTATTAGCTTGTCAGGTAGATGGCCATTAAACGCCAAGACCATTCACAATGTCCAATGTTCATGTCCAAATACCAATGCACATTTTTCTAT
GTCGCCTGGGCATCTCCAACCGGAATTGCTAATTCACAAACACATCCGCAGACAGCTCTGGACCGCCACTCATTTTCCGCGTCCGCAACCGTCCCCC
TCATATCCAAACCACCAAATTCATAGACAAGTATCCAATGTAGATAAACACACGTACTTTCATTCCAAGGCACATAGTTCATACATAGTCCGGACAT
AGCGCACTTCCAGTCCAAAGCACATAGTTCGTACATAGTCTGGACATAGCGCAGGGGAGTTCATCATACCATCAAACTGCCTCTGACATCACGGCGT
TCCTTCTCCCTCTGACGGCGAGCACATCGTCCCTCTATGGCGGACGTGCCACCGCATCCGGTGCATTCATGGCCTTGCGCATTGCTGCCATTGGCCT
CAGACTCCAAGGCTGATGTCGCAAGGACAACGACCCAACAACGGTCTGCTGCGGTGCCGCTCTCGCCGGCGTGCCGAGACCTTCACCCGGCGCATGC
CTGATGCGGTGATGGAGCGGACACGTGCCGTGAGCTACCACTCGACGCAGTGCCAACACTGGACCACAGCCGCAGTGGAGGTAAAGGCGCCGAACTG
GTGGATACGCTGCGGGCGGCTCCGAGACAAAGCTCGGGTATCCTTCGGGGATCGGTGGAACACGAGTCAGACGGCTATCACCTCCTCGTGCGAACAG
GCGGCGAGCTCCCGATCGATGCATCCGAGCCGACCGGATTCAGATCCGCTGCTAGTCATGCTGGAGATAACCGGAGAGGAAGGGGTGGGAGGCGGAG
CAAAGCGGACTGCAGTGGACTGAGACAAATGGCTAGGGCTTGGTCCACGTGAGGATAGTAACGGGATTTTGTGGGATGGGCTGGTCTGACGTGGCGA
ACGCGTCCGTGCGACCCCAAATTCGCTCCACATACGTGTTGGGTTTGAGGGATGCCAGACAGCCCGGACATTTGGGCTAGGTATGTGGGGTCCGATT
GGGTGGTCATTTTCTGTCCGGGTCGTGTTCGAGCGGCCCCAAACTCGCCCCACATATGGGTTGGGTTTTGTTAAGCTTCATGCACTAGCCAACGCAA
CCAAAAGTCCGAACTGGTGGAAAGGGCTAGTGCAATCCACATATACTATAACACCCCCTCTCACGTGTGACGGGGAAGACAAGTCAACACGTGCAAC
CGGAAGAGAGCGACGGCGCGCGAAACTCACGTATGACTCAAGACCTTGGCCTCTGATACCACGTAGAAGTGCATGCTCTAGCCAATGCAACCAAAAG
ACCGATCTGATGGAAAAGACTAGGCAACACATTGTACGTCAATACTCCCCCTCACGTGTGGCTCCCTCAGGCCTAAACATGGACCGAAAGTGGGCTG
CAATTTAATTGCGCCAGTCGCGTCTTGAACTCAAGACCTTAGGCTCTGATACCATGTTAAGCTTCATGCACTAGCCAACGCAACCAAAAGTCCGAAC
TGATGGAAAGGGCTTGTGCAATCCACATATACTGTAACACCCCCTCTCGCGTGTGACGGGGAAGACAAGTCAATACGTGCAACCGGAAGAGAGCGAC
AGCGCGCGAAACTCACATATGACTCAAGAGGCCTATATGTGGACACAAAGGGGAGCTACCAGCAATTTTTAGATAAATTGCGAAAGCCAGGACTTGA
ACTCAAAACCTTAGGCTCTGATACCATGTTAAGCTTCATGCACTAGCCAACGCAACCAAAAGTCCGAACTTATGGAAAAGGCTGGCAATCCACATAT
ACTGTAACACCCGCTCTTACATGTGACAGGGAAGACAAGTCAACACGTGCAACCGGAAGAGAGCGACGGCGCGTGAAACTTACGTATGACTCAAGAG
GCCTATACAAGGACACAAACGGGGGCGGCAGCAATTTTCTAGATAAATTGCGAAAGCCGGGACTTGAACTCAAGACCTTAGCTCTGATACCACGTTA
AGCTTCATGCACTAGCCAACGCAACCAAAAGTCCGAACTGATGGAATGAGCCAGTGCAATCCACATATACTGTAACAGGTTTGAGGGATGCCATACT
GTAACAGGTTTGAGGGATGCCAGACAGCCCATACATTTCGGCTAGGTATGGGGGGCCCGATCAGGTGGCTGTTTTTTGTCCGGGCCGTGTCCAGGCT
ATCCGCCCGGACATATAGGGGGAAGTGGGAGGTCCAGTCGAAAATGTTCTCAAGGCAATGATTCCAAGATTATATGAGCCACGAACAGTGTGATGCT
CACATAGTGCACAAATCTGACCTAAAACAACATTGTTATCTGCTGGTAGATTGGAGATTCCCTAAAAAAAGGGGGCAGCCTGGTGCGCGTAGCTCCC
ACTTGCACAGGGTCCGGGAAGGGTCCAACCACTTTAGGTCTTTTGTACGCAGCCTTACCATACATTTCTGCAAGAGGCTGCTTACAGGACTCAACCC
GTGAACTCATGGTCACAAGGGCACAATTTTACTGCTGCGCCAAGGCTCCCCTTCAAGATTGGAGATTATCTCTCTCCAACAAAAAAAAATTAGTATA
CCAGAGATCCAATTTCAAATGGTTGATTTTGTAAAATTCCAGTTAAACAGGGTATCACTTAATTGTGGCACATGGTCACACAAAACTATTCAATCAT
TCATGGTTAGTGCAAAAATGCGTGTCCGGTTTGCTATAAAGTTCAGGATGAAAATACCTCCACAGAGAAGACTAGGACACAATATATAGTGCAAGCG
GCTCCAATTCCTATGGTCAAGAGCAACAGTTCGTCCTTAATCTGTGGGAAACGACTAACATGAGCAGCTGGATATGATTTTTTTTCTACTGAATGCA
TCAGAAGATGAAACACTGGGGGTTAAAATTACTGCTTCATATCTCAGAAGGTTGAATTCCTTCCTTTTATCACTCTCTTTCTGCCCAGCCTGTCATC
ATTTGCAAGAACATGCCAATCTATCAATTATCTCTACAAAAACATAGTCAAAATTCAAGGTAATGATGAACAGTAATAGTCCCGAAACACGGCCATG
ACATACCAGAGCAGAAAGCCTCCTTCTCGCAGTAAGGCTGCCCTCAGCGGACACAAAATCTCCAATTGCCTCAAATCCCACGACTCCCTCACTCATA
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ACATCATCCCTGAACTGCATTCCATTGTTCAGTCAGTTATGCCTTGCAATAGATGACGTAGATAACACACGATTGGCACAGCTTACATCTTCAGGTT
GCCCAACATCTGCAGCATTTTCTTGATCTGTGGTAGCCTCTAACACATCAAGACCTGTGTCGTTTCTCCTCAAAACCATGTCAGCGACTTTGGAGAC
CAGGTCCCCATTCGTCTGCCTATCCTCAAGGAACATGCGCAAGACATCCTTCCCGAGACTGTCACCAGCTATCAGTTCCAACAATGAGGCCACAGGA
TTAGTACGAAAGAACAAACGCCGAACCATGTTGGTGCTTAGCACTTCTGTTGTATGGCTTGAAACCTTGAATAATTCTTCTCTTTATAGCATATATG
GATTTAAATACACCAATGCATGGAGAAAATAATGTGTTCAAAATCAGAATGCTCCGGCGAAGTAATCCCGACCCAATTTTAGCATCGCCAGAAGTAA
CCCCGACCGAATGCAAGAAGAGAATTCTAATCCGACTTCCGAGGTAGCGAATTTCTGCGCCATGCAATTCTGAGCATTGGTGAAGCTAGGCGGTGTA
CCTTGGAGAGACGAGTAGCGTAGAGCCGAGGCGCGGGGCGACCTGCGAGGGCGGCAGGCAAGGCCGAGAGGAGGGAGGGAGCCGCGCGCGGCAAGGT
CACAGCAACGCAGACCGGGAAGCCTCGCCATGGCAGAACTAATCTATTAAGCTGGGGCTAGCCGCCGCCGCGTACGGCGTAGCTTCTGTGATGGCCC
GCCGCAAGCTGTCGGCCTAGCAGCTCGCTGATCTCCTAGACTCCTACCTCCTCGATGGAGGCAGCGGTCGGGATGGACAGAGGGAGGGATGGCGCTG
CTCGGAGAAGAGAAGCCATGGAGGAGTGGGCTTCAGGTGGATAAGAGTAGGATGAAGGCGCGATCTGGAGCGTCCAAGGCCACGATCGGGCGGTGAA
ACCTTTCTCCGACGTTGTCTCTCATCTTGTTTCGTCACAATCCTAATGTTTGGATGCAACAATGCTCTCAGAAAATGAGGAAAATATCTCCACTGTG
GGGCTCACCCTAGGTGAACAACCACTCATTTGCATTTCATTCTACGTAGGAGTGGTCGTCCATGTTTGCCGCCGCCGTCCACCATAGTTCTCACTCA
TTTCGTTGTCCACCGTCGTGATGGAGCAGGTGCTGACGAAGATGTTTCCGAAGGCGGAGGATCCCTCAGTGGTGGTCGCCCGCAAGGTCAACACATC
GACACGCACCGCCCGCCGCCGCAGATAGAGGAAGAGGGAGGAGACTTTGATGATGGTCAATCACCCAGTACCTCCTTTGGTTATGCATGTGAATCAG
GTGTTGCAGGGCGTGCAATCACCATCACCCTATTCGGCAGGGTTGCATCCGTCATACTACTACGCCGCTCGGCAGCTCGATCCGCAGTAGTAGTCCG
CGTCCACCGTCATCGCCAGCCATCACGTGTCATGCATCGTCGACCTCAACAATGCGGAGAACCTCTTTACGAAGTCGCAGTCGCCTGCGCTTGTCCG
TCCACGGATGTCAGCTTCCATGCCAGTCGGTGCTCGGTCTCTATCTATCGAAATGTCTCAACCGGGTGCCGATAAGGAGGAGGCATGGATGAACATG
ATCCAAGTGGACGAATCCAGGCCGGAGGTGACAGACACACAACAAAACGCACACACAGATGTCAGACAATCAACAGACGCAGAAGATCCTACCGTGC
TAAGATGTTAAAGCGCTTGGCAACCGATTTGGAGGAGCCAACCGTATAGTGAAGAACTTGGCATGGACAACCGATATGGGAGACGTAAAATGAGGTA
TTTTACATGGACAGTCAAACTTGCAGCTTTTGGGATTGGAGGTTTTTTGGTTGGGATCTACATTTGCTTGTTATTAAACTATGTCAAATGAAGGTAA
ATGGACCTGGAACGGACATTTAATGTATAGGGCTGGTTGGACGACCGTCATTCTACTACAGACATGTCGACGTTTTGATGAACCGTGTTGGAGACGC
ACTAAAACTGGCCCATTGTGATTAATTTCATTGTGGCAGTGTCGCAGACTTGCTTCTCTTCTTCTAAAATCCATCAAAGGCACTACAATATAGAAGT
TGACCGAATTGCGGACTTTGCCCCCTATGCAAACAAGTCCAAGAATATGCCGCCCATCTTCTTTTCCAATGTAGATTCACTGCCCCGCGTCTGGACC
GAGGTGGTCACCTGGCTTGGCATTCATGACCACTCACTGCTGACTTGGCGCCACGAAGACACGATTCAAAATTGGTGGCCGAAGATGATCAACACGA
GAGGGCATATCAAGAAAGTTATTGGCTCAGTTCTGATACTTGTCATGTGGGAAATTTGGAAGGAGCGAAACACGAGAGTTTTTAGCAACACGGCTTC
ACCGACCACCATTATTACTGCCAAGATCAAAGAGGAGGCCCATCTTTGGGCGTTGGTGGGAGCCAAACACATGAGTGCAATTATGTCGTGAGAGTAG
TCTTTTATTTTGGCTTTTGTCTGAACCTTCTTCTTAATTAATGAAATTGGACGATCAGTCATGAGCGGCTCCCGCAATCCGCCGGACGCCCGCGGCT
GCTCCAGCATCCTCCCACAACCACCACCACCACCACCACCACCACCACCACCACAAACACCGACGCCGGCTCCGTCCCTTGGCCCCTGCCCCGCCTC
CAATGCTGCTGTTGGGTGCCCCGTCGTGCAGCACCGCCCCGCCTGTCTTGACCTCGTCCCCCGTCCAGATATCGCCTTTCGCTCCCGCGTCGTCGCT
TCCTTCCTCACCGGGGTCCCTTTCGACGCCGTGGAGTTTCCCTCCTTGGCGGCGCCGGGCACCGTGTGGGTCGTGGTGCCGTTCGTCGTTGACTGCT
TCTCTTGCGACGGAGTTGCCTCCCTCCTTTCCTACTTCTTCTGTTCGTCGTCCGAGCGGCTGCAAGCGGTGCAAGTTCGGCCGCGTGTGTTCTCGAT
CCGCGTTGCTAGCGACGCTGTTGCGAAGTTCCTGGTCGCCGTCTCGCCGGGGCTCCTCGTCGCCATCAACCTTTGCCTCCATGCCTCTCTCCAGGAT
GTCGTTGCTGACGTGGCGTCGTCCAGTAAATGCGCGGCCCACGCGCGGCGCCTTTTGCATCAGTCCGGTGTAAAAATGTAACACCCCGGATGTAACT
TTCCCAATTTGTACTCCAACTCTTGTCGTTTCCGGTGTTAAGTTATATTTATTTCTCGGGTTCGGGTCTTTGTCTCCATGTGTTGTTTTCATTTTCA
TGCATCTCATATCATGTCATCATGTGCATTGCATTTGCATACGCGTTCATCTCATGCATTCGAGCTTTTTCCCCGTTGTCCGTTTTGCATTCCGGCG
CTTCGTTCTCCTCTGGTGGTCATTTCTA 
 
>TaFDL-A5 CDS, extracted from IWGSC_chr4AS_V2_ab_k71_contig_5961634   
ATGGGAACTCAGGCAATGCCGTCCGGTGGGGCCATCTCGCGCCAGGGCTCGCTCTGCAGCCTCACGCTGAGCGACGTCGAGGGCCAGCTGCACGGCG
TCAACCTCGACGACCTCCTCCGCACGGCCGGCTCGGCCAGGAGGACGGCTGACGAGGTGTGGCGGGACATCCACGGCGCCGACGGCGGCACCAGCCG
ACCGCGGGCCCAGATGACGCTGGAGGACTTCCTGTCCAGGCCCGGCGGCGACGCGGGGGGCGCCCACTGGGCCGAGCAGTACAATCCCCCGGCCCCG
GTCCCGGTGCCGGGGCAGCAGCGCCACAACAACGTCGCCCGTCCCCTCCCGCGGCCGCTGGGGGTGGGCGCCGGGCCGGTGCTGGACGCGCTGTACC
ACGACCACGACGGGGCCACCATGTCCGGGCAGAAGCGTGCCGCCGTGGGCGGCCCCGGGGAGAAGACGGTGGAGCGGCGAAAGAAGCGGATGATCAA
GAACCGGGAGTCGGCGGCGAGGTCGCGCGCGAGGAAGCAGGCGTACACGAACGAGCTCGAGAACAAGATCTCCCGACTGGAAGAGGAGAACGAGCAG
CTCAGGAGTTACAAGGCATTCGAACCGGTGGTGCACTGTGTGCCGCAGCAGGAGCCGAAGAACCAGCTCCGGCGGAGGAACTCGGCCAGCTTCTGA 
 
>TaFDL-A5 protein, extracted from IWGSC_chr4AS_V2_ab_k71_contig_5961634   
MGTQAMPSGGAISRQGSLCSLTLSDVEGQLHGVNLDDLLRTAGSARRTADEVWRDIHGADGGTSRPRAQMTLEDFLSRPGGDAGGAHWAEQYNPPAP
VPVPGQQRHNNVARPLPRPLGVGAGPVLDALYHDHDGATMSGQKRAAVGGPGEKTVERRKKRMIKNRESAARSRARKQAYTNELENKISRLEEENEQ
LRSYKAFEPVVHCVPQQEPKNQLRRRNSASF* 
 
 
>TaFDL5-B5, IWGSC_chr4BL_ab_k71_contig_7036904   
GGGGGGGGGGGGGGCAGGACGGGCGAGCCGTGCGTCAAGTGGACGTCCGAAGAAGACGAGTGTCTTGCCAAAGCATGGAAGACCGTTAGCCTTGACC
CGGTCACCGGTGCGAACCAGAACGCCGACACGTACTGGACGCGTATCAAGCCGGCGTTCGATGAGCGCAAGCTGGTCGACCCCTACTTCGCCATCAT
CCACATGCAAGGCAGCGCAAAGGCCATGTCGAACCATTGGGCGATCATCCAAACGGTCTGCAACAAATGGCATGGGATCGTTGAGGAGATCGCGACT
TGCCAGGAAAGCGGCGCCAACGTCGAGGGTCAGGTATGCACAGCCGCCGGCTCTCGCTTCTTTCCGACGTGTACGTCGCCGACACTTGTTCTTTGGC
GCAGATGTTTCGGATGTTTACCGCGAGGACAGCAATGACCAAGAGTTCAAGTTCCTCCACGTGTTCACCCGGATCAAGAAGTGCGAGAAGTGGACGG
ATGTCCGGCGCACCCTCGCCAAGGCCAAGGAGACGTACAAGCCGGACGCGCCCACCCCGGGGACGACGGATGGGCGCCCTGACGGCAACAAAAGAGC
CATGACGCCACACCGGCTGCAATCGTCGATCAAGCAGTGCATCACCGACGCCAAGAACCACGCCGCCAACAGGGAGGAGAAATCCGAGACGCTGTGG
TCGGCGTTGATGACAAACAGCGTCGTCAAGCTCGACCTACTCCGGACCAATGCCGCTGCGAAGAAGAGGAACACCGACCTGGCGTTCTTGATGGGAG
CGGACATGTCGACGATGGACGAGCAGGTCAAGGTGTGGTACTTGGCGGAGCACGACCTCATCTTGAACCAGATGCCTTCGACTACCGCGCCTACGTC
TACTCCCACGCCGACCCCAACACCGACGCCCAGCCCGAGCACATAAGCCACGCCGACACCGAACAACCCGAGCACAGTGATGCCAACGCCGACGCCA
GCCAGTCCCACGCCAAAGGAGCCCGTCGTTTGATGCATTCCTTTGTCTAAGCGTCCCTTCATGTTTGATCGCCGAACTGTGACATGGTGATCGCCGA
ACTTTGTGGTGTTTTTTGGCAACGAGAAAAAACAAGTTTAAATTTATGTGTGTCTTGGGGTCAAAATCTGGGGTGCGGCTGGGAACTGCATCGCCTC
CAGGGTGAAAAACCGCCGACGCATCGGCCAAACTGCTATCAACGGCGTGCTGGGGGCCGAACGGTTGAAGATGCTCTTATTGGTTAATCGATCAAGT
TGAACGACTTCAAACGTGTCTTGGGCGCAGTCGGCATTTCCGCACCAGCCTAGCTCATTTACCGGGCATCCCTGCATTTGGGCAGCAGCCTAGGATG
CGTTTGATTGCTAGGCTATCCCTCCACTGGATAGGGATAGCCGTTTTTTGAATGGATGCACCCGTTTGGTTCTTTGGCGAGCTGGGATGAGAAAGGA
TATGGTCAGCCGGATTCTTCGAATATTCCTTTGAAATTCGGCTCCGCACGTCCGTGAAAAAGTCGCGGACATGGGCATCCCTCGCGCGGGCGAATCG
TTTTCCGCAGCCTCGCTCGTTCACCACCCCTTCTATCCCCTTTATTTTCTATCTCATCGGTGGCGATGGCCACAAGAGATCCAACCATGGCGTCGGA
GGTGAGCGCACGGCACCATGGCTCTCTCCTTCCATATCTTCCTCCCCGCCATGACCTCTCTCCTTCTTTTCTTCCATCTCCCGCTCGAGTTGTAGCT
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AGCAGAGGTCATGGCGGAAACTGCAGATATGTGAGATTCGCGCGCGGGCGTCGGTGCCCTGTGGATGGAGGTGGTTCTCCCCGACCGGTGCTCCCAC
CGGCGGCATAGCGTGGGCGTGGCCCTTTGGGAGAGAGGAGACGAGTCATGCTGGCTGCTCTAGTGCTTGGTGGCTGCTGCTCCTAACCGTCGCGCTT
GAACTTCTGAGCACAGATCTGGCCTCCTCCCCTCTTGATTTCTTCTGATCTGGCCTCTTGTGTGCACAGCCGGCTGTCCAGATGCATGTGGACTTAG
TGCTTTGAAGAATTTGTCCCCATCGAGGAACGATGTGATGCTAAATCGGTGTTCAATAGGAACAACGCAATGCATATGTAGTTTGTGTGGACGGTGG
ATAAGTTTCCTAGCTAATTGCTAGAAATGCAAACTGTTTTCGTATGCATATGCTTTGTTTATTGCAAAAATCGGATTCCAGTGCTTATCCATCACTC
GTCACTCAAACCAAACAAAAACTCGGCTAACCTCACCCACCCAAACCAAACAAGAAAAATGGTTATCCTTGTCCAGCTGGCTGAGGATACCACTAAC
CACTCTAGTCTGTCCATTAAACCAAACACACCCCCTCTGGCGTCCTAAGCTTCTCCTTCCTACAGCTAGAGCCTAGAGGTCAAACCAATGTGGTTCA
CACAAGTGGTATATTCACGGCACGATTCGCCCCTGAATCTTTGCCTACTTTCGGCTCCCGTTGGGAATGTTTTCCTTTGCTTGGAGGAGATACGGCA
TCGTTTACTAGTCGTAGTATTTGCTACTAGGTCGAAATTCCAGCAAATTTTGCACAGCACGCCTGAATGGAGCGGACTGTTGAGCGGGCCCGGTCTC
TGTGGCACTCGCTGACCCGCTGTCACTGCTCGCTAGCCAGCCTGCATAGGCTGCAGCGCCCCGCCCACCACAAGTAAAATAAAATAAAATAAAAATT
CCACCGGGCGAAAAGGCGATGGAATTGAAAGCAAAGGCAGGAACCTTGGCTGGCCTCGCTAAAAAGCCAGGAGCTCTTTCCCCCTCTCTCTCTCTCT
CTCTCTCCCTCCTCCCTTTTTGGATTCTTCCCATCTTGAGGCATCGCCTGTCTGCCCCCATCGGCCCAAGCCCACCACTCCCTTTGAGGAATCGTAA
ATTCTTGCCTCCCCGACTCTGCTCCTTCTTCTTCTTCTTCTTCAGCTGTCCAGCCAGCCTCGCCTCCAAGGGAAGGGAAAGGAGAGGAGTGGTGGAG
CGGCATCTCTCCGTGCTGCCATGCAAGTGCACGCTCACGTTTCTTGCAGGTGTTCCTTCCGCGCGGCCAGTGAGTACTCTACTGGTGAGTGAGGAGT
GAGTGGGTGAGTGAATGGGAACTCAGGCAATGCCGTCCGGTGGGGCCATCTCGCGCCAGGGCTCGCTCTGCAGCCTCACGCTGAGCGACGTCGAGGG
CCAGCTGCACGGCGTCAACCTCGACAACCTCCTCCNNAGGAGGACGGCTGACGAGGTGTGGCGGGACATCCACGGCGCCGACGGCGGCACCAGCCGC
CCGCGGGCCCAGATGACGCTGGAGGACTTCCTGTCCAGGCCCGGTGGCGACGCGGGGGGCGCCCACTGGGCCGAGCAGTACAATCCCCCGGCCCCGG
TGCCGGGGCAGCAGCGCCACAACAACGTCGGCCGTCCCCTGCCGCGGCCGCTGGGGGTGGGCGCCGGGCCGGTGCTGGACGCGCTGTACCACGACCA
CGACCACGACGGGGCCACCATGTCCGGGCAGAAGCGTGCCGCCGTGGGCGGCCCCGGGGAGAAGACGGTGGAGCGGCGGAAGAAGCGGATGATCAAG
AACCGGGAGTCGGCGGCGAGGTCGCGCGCGAGGAAGCAGGTGGGCCCCTCCCCCTTGAGGCCCCAAATCTCTCTTGCATTTGTTGCACGCTCACAAG
GTCACCCGCTCCAAATCTCTCTTATTATTATGGCAGGCGTACACGAACGAGCTCGAGAACAAGATCTCCCGACTGGAAGAGGAGAACGAGCAGCTCA
GGAGTTACAAGGTATACAACTAAATCTCAAGTTTTCCTCAGAAAAAGGAAAACTAAATCTCAAGTTGCTAGGCAGGCTCGCTCAAGAGAAGAACAAT
ATTATTACTACTTCTTGTCGATTTTTATGCTGCCTACTAAACGCCCTTAGTAGTAACACAATTCCCTAATACTAGTAGCTAACGTAGGACAAATTTG
CTGAGACGAAACAAACCGCTATCCATTGGCAATCAACGTCGGGTGGTCAATCAGTGGGAGCCAAACTGTTCATTTGTGCTGATGCATGTATAGCGTG
GTCTGCTATTGCTGATGAGCCCGGCCTGTGTTTCTTTCTTTCGCTGTCTGTGCGTCGTTGGCTTTGCTCTGGAGTGGTTACCAGAGGATGTCAGATG
ATGATGGATGCACCATAAAGTTCTGCCCAATCAAATACTAGGCACCTTGTCACTGCTTCATCTTGCACAAAAACTTATCCCGTTACCTTGTGTCAAT
ATTTTTTCACCCTACCAAAACTACTTTTTGCAACTTGTAGTGTTTTTTCTAAAGAAGATAGTACAATCGTGGATAAATAATGAGCCAACATGCTGAG
CTGCATTTTTTTAACGGATAACACGGTCGATGATCAATCATTTCCATCTATCTCACCTCCCTTCAGAGGAATAGTCAATGACTATTCCCTGCTGATT
GGACACTAGTTCACTAGTATAGGATAACAAGATGGTTATTTTCTTAACCTACTGGATGGAACTAAAATTAGGGCTTTGGGAAGGTTTTATTTATCTC
GTTGTCTGCCACCTCAGTTCCTTCATCACCACTTCACTACTCTACCATGCAGTCAGCATCACAGTACTTATTAGTAGTAGTAAGATAATAGCTCCTT
CCCAGCTCCATGCTGATAAATAAATACTCCTCCAGTATTGTTGCCCATCTCTTTCAGCTTTGATGTGCAAAATTTACTGGTATCCATGTAGTAGTAC
TAGAAGATTTTGCACATCTACCTCGCACCGCACATTTTTCGTTTTCTGTAGTACTAGTCTTGTGCTCCTTTCCATGCACATGTCATGAAATCTGAAG
ACAGCATGTATAAGCCTGCCAGTGACAACATCTCCGAAAGGTGAGATTTGTGTCCTTGTCTGCATTTTTTCGTGCGTACGAAATCCTGACCCCCACT
GCCTAGAAAATTGTGAGCCCGAATCCGTGTGCGCGGCAAAATGTATCTTCAGTTTTGCAGACCTGACGGGTCGAGTTGCTGTGTGATGCAGGCATTT
GAACCGGTGGTGCACTGTGTGCCGCAGCAGGAGCCGAAGAACCAGCTCCGACGGAGGAACTCGGCCAGCTTCTGATCATCATGTTAATAGTACTAGT
GGTGAACTGCCTGGCACTAAGGTCGCAAAATTTGTAACTGATTACTCCGTAAAACATTTAGCTAGTATTAGTAAGAATACTCCTCTGCAGTCTCCGA
CTTGCTGTGATGCATGGCAATTGCTGGTTGCTGCACACGGCATTGCACTCCTATCCTGCCTTTTTTTCCCCCAACTGGTGCATTGCTTTCTGCAGCC
TGTGATTGCGAGAGTATTCCAATTAAGCTGTAATGTTGTACTATCTGGAAACAGAATTGCTAGCCTAGCGGTCATATTCCATCCCTTCTGTCATTGC
ATCATTACCTTTTATAGTTCACACAAAAGATCAGCGGGATTTATTTAAAACTATAACATAAACTATACATCAACATTGGTCTTTGATTTATATACGT
TAATGTGGTCTTTGATTTATATATTAAAAAAAGGCAGGATGAATGTGACCTCAGGAAGCGGCTCAAAAGGAGGGTCATGAGTTTGGCTGTTCTTGCA
AGGGCGCGAAAAAAGCAATGTGCTAGGCTTGCTAACCTCAAGGAGGGGGATGCGAATACCAAGTTTTTTCATCGTCGCGTCAATGCGAGGCGTCGCA
AGAACCACATCCACCGGCTCAAACACAACCAAGGGTGGGTCACCGACCATGACCACAAAGAAGCGAGGGACTATGATTTTAACTGGGATGAGCTTGA
CTTGGGCTCTCATGACCTCACGGCGTTGGGGGAGCCCATCTCACTGGAGGAGGTCCAGGAGGCGATCAATCAAATGCCAAGTGACAAAGCGCCCGGA
TCTGATGGGTTCACGGGGCTTTTCTTCAAGAAATGTTGGGACACCATCAAGGATGACGTCATGAAAGCCATCTCTCTCTTCAGCAACCTCCGAACCG
CAAATCTGCAATGGCTAAACTCCACTAATGTTGTTCTTCTTCCGAAGAAGGAGGGAGCCGAGGGCATCCTGGATTACCGCCCCATCAGCCTCATCCA
TGCGGTAGGCAAGATCATTGAGAAAGTTCTGGCCATCCGGCTTGCTAGCCATATGCACTCCCTTGTCTCCCATGCCCAGAGCGCCTTCATCAAGACG
AGGAGCATCCACGACAACTTCATGTATGTCAGGAATTTCGCGCGCCGGCTTCACAAGCGCAAGACGCCTGCGCTTCTCTTTAAGCTGGACATTCGTA
AGGCTTTTGACTCGGTGAGGTGGGAGTACCTGCTGGACCTCCTTCAGAAACGAGGATTCCCTAGCATCTTTCGGAATTGGGTCGCCGCCCTGCTATG
CTCCTCCTCCTCGCGCATCCTGCTGAATGGGGTTGCTGGTGAGCCAATCATCCATGGTTGTGGCCTTCGGCAAGGCGGCCCTCTGTCTCCGCTTCTC
TTCGTCCTCGCGATCGACCCTCTCCAGAAGCTGCTTGAGGTCGCCACTCGGAAAGGGCTATTGCACAAAATCTGTGGCCGAGGTGTGGCGCTGCGCA
GCTCCCTCTACGCCGATGATGCTGTTGTCTTCTTGGCCCCAATCAAAAGCGACGTCGACAACCTCTCCAACATCTTGCGTCTATTTGGGAATGTCAC
TAGTCTGTGCACAAACTTCCTGAAGAGTTCGGTCGTCCCAATCCGATGCGGGAACATCAACCTGCCGCACGTCACCCAAAGCTTACCTGCTGTGGCT
GCTTCCTTCCCCATCAAATACCTGGGCCTACCCTTATCTGTTTGGCAACTCAAAACAGTGGACTTCCAGTTTCTCTTGGACAAGGCGGCGGCAA 

>TaFDL-B5 CDS, IWGSC_chr4BL_ab_k71_contig_7036904 gc was NN inferred for other two genomes  
ATGGGAACTCAGGCAATGCCGTCCGGTGGGGCCATCTCGCGCCAGGGCTCGCTCTGCAGCCTCACGCTGAGCGACGTCGAGGGCCAGCTGCACGGCG
TCAACCTCGACAACCTCCTCCgcAGGAGGACGGCTGACGAGGTGTGGCGGGACATCCACGGCGCCGACGGCGGCACCAGCCGCCCGCGGGCCCAGAT
GACGCTGGAGGACTTCCTGTCCAGGCCCGGTGGCGACGCGGGGGGCGCCCACTGGGCCGAGCAGTACAATCCCCCGGCCCCGGTGCCGGGGCAGCAG
CGCCACAACAACGTCGGCCGTCCCCTGCCGCGGCCGCTGGGGGTGGGCGCCGGGCCGGTGCTGGACGCGCTGTACCACGACCACGACCACGACGGGG
CCACCATGTCCGGGCAGAAGCGTGCCGCCGTGGGCGGCCCCGGGGAGAAGACGGTGGAGCGGCGGAAGAAGCGGATGATCAAGAACCGGGAGTCGGC
GGCGAGGTCGCGCGCGAGGAAGCAGGCGTACACGAACGAGCTCGAGAACAAGATCTCCCGACTGGAAGAGGAGAACGAGCAGCTCAGGAGTTACAAG
GCATTTGAACCGGTGGTGCACTGTGTGCCGCAGCAGGAGCCGAAGAACCAGCTCCGACGGAGGAACTCGGCCAGCTTCTGA 

>TaFDL-B5 protein, IWGSC_chr4BL_ab_k71_contig_7036904 gc was NN inferred for other two genomes  
MGTQAMPSGGAISRQGSLCSLTLSDVEGQLHGVNLDNLLRRRTADEVWRDIHGADGGTSRPRAQMTLEDFLSRPGGDAGGAHWAEQYNPPAPVPGQQ
RHNNVGRPLPRPLGVGAGPVLDALYHDHDHDGATMSGQKRAAVGGPGEKTVERRKKRMIKNRESAARSRARKQAYTNELENKISRLEEENEQLRSYK
AFEPVVHCVPQQEPKNQLRRRNSASF* 
 
>HvFDL-H5, morex_contig_45564, CAJW010045564 
TTCTTTCTTTTTTTCATTAATAATGTAACGCGTGGACTCTGGTCGGCCTTCGTGGCCGGCTTTTTTAATGTTTAAATTATGCATGTTTGGTGCATGC
CGGCAAAAATGTGTCGAGCCAGCGTTGGACGCATGCGCCGACCCAAACATCGAAGCGGACGTTTGTGTCCGCCTGACCGACCCAAACGGACAAAAAA
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CGGACAAAATCGTCATCCGTTTGAATCAGCCCATTAGAGTTGCTCTAAAAGAATTGGATGCGAAAAGAAAAAAATTAAACCTGATCGATCAGTGTTC
TCATGGCATGGTTGGGCTGTAGATGCTTTTATTGACAACACAAATTGCAACTCAGTGATCAAGTTGAACGATCCGAACCATGTCTTGGGCGCGGTGA
AAGGTCTTGAGTCGCCCTCGTTTACCGGGCTCATCTGGTCATCCCTGCAATTCGGCACCAGCCTAGCTCTCGCTCCTCTTTCCTCTAGCGAGAGGTC
AAACCAATGTAGCCGTTGTGGTTCACACAAGTGGTATATTCGCGCCACGATTCGCCCCTGAATCTTTGTCTACTTTCGGCTCCCGCTCGATCGGAAT
GTTTTTGCTTTGCTTTGCTTTGCTTTGAAGACATACGGTATCGTTTACTACAGTACTTGCTATACTAGGTCGAAATTCCAACCAATTTTGCACAGCA
CGTCTGAATGGAACGGACTATTTAGCGGGCCCGGTCTCTGTGGCACTCGCTGACCCGTTGTCCCTGCTCGCTATCGCTAGCCAGCCTGCAGAGACTG
CAGCAGCGCCCGCCCACCACAAATAAATAAACTAAACTAAAAATTCCACCGGGCGAAAAGGCGACGGAGTTGAAAGCAAAGCTAGGAACCTTGGCTC
AGGCTGGCCTCGCTAAAAAACCAGGAGCTCTTTTCCTCTCCCTCTCTCTCTCCCCCCCTCTCCCTCCTCTCTTTTTGGATTCTTCCCATCTTGAGGC
ATCGCCTGTCTGCCCCCATCGGCCCAAGCCCACCACTCCCTTTGAGGAATCGTAAATCCTTGCCTCCCCAACTCCCCTCTGCCTTCTTCTTCTTCTT
CTTCAGCTGTCCAGCCAGCCTCGCCTCCAAGGGAAAGGAGAGAAGAGGTGGAGCGGCATCTCTCCGCGCTGCCATGCAAGTGTACGCTTACGTTTCT
TCCAGGTGTTTCTTGTGTGGTGTCCCTGTCCGCGCGGCTAGTGAGTGAATGGGAACTCAGGCAATGCCGTCCGGTGGGGCCATCTCGCGCCAGGGCT
CGCTCTGCAGCCTCACGCTGAGCGACGTCGAGGGCCAGCTGCACGGCGTCAACCTCGACGACCTCCTCCGCACGGCCGGCTCGGCTAGGAAGACGGC
TGACGAGGTGTGGCGGGACATCCAGGGCGGCACCCAGATGACGCTGGAAGACTACCTGTCCAGGCCCGGTGCCGATGCGGGGGGCGCCCACTGGGCC
GAGCAGTACAATCCCGCTGCCCCGGTGCCGGGGCAGCAGCGCCACACCAACGTCGGGCGTCCCCTGCCGCGGCCGCTAGGGGTGGGCGCCGGGCCGG
TGCTGGACGCGCTGTACCACGACCACGACCACGACCACGACGGGGCCACCATGTCCGGACGGAAGCGTGCCGCCGCGGGCGGCCCCGGGGAGAAGAC
GGTGGAGCGGCGGAAGAAGCGGATGATCAAGAACCGGGAGTCGGCGGCGAGGTCGCGCGCGAGGAAGCAGGTGGGTCCCTCTCGAGACCCCAAATCT
CTCCCTCTCGCATTTGTTGCACGCTCACTCGCTTCCATTTGGCTCTTACGGCAGGCGTACACGAACGAGCTCGAGAACAAGATCTCCCGGCTGGAAG
AGGAGAACCAGCAGCTCAGGAGTTACAAGGTACTACTCCCAACTCCCAACCTAGTCCACACATCTCAAGTTGCTCAAGAGATCGATGAATTCCATCA
ACAACAATACCAGGCCTCGTCGCTTTTCATGCTGGCTACGAAACGCCTCCAGTAACATATACAGTAACCCCGTAATACCAGGGGCTAACATAGGACA
AAGCTGGAACGAAAACAAACCGCTATCCATTGCCACTCAACGTCGGGTGGTCAATCAGTGGGAGCGAAACTGTTCATTTCTGGATTTATTATTTTTT
TCTGCTTCTCCTGTCGTGCTGATGCATGTATAGCGTGGTCTGCTATTGCTGATGAGCCCGCCCTTGTGTGTTTCTTTCTTTCGCTGTCTGTGCGTCG
TTGGCTTTGCTCTGGAGTGGTTACCAGAGGATGTCAGATGATGATGGATGGACCATAAAGTTCTACCCAATCAAGTCGACACCTTCTGACCGCTTCA
TCTTGTACAAAAACTTATCTCGTTGCATTATGTCAATATTTTTCACCCTACGAAAACTACTTTTTCTAGCGTGTTTCTTTAACTCCTTCTGCACCAT
AATACTTGTCGATGGGGAAGATTAGACTAGTTCTTTCCACCTAAAGTATTATGATACAGAGGGAGTAAATAATTAGCCAACATGCTGCATTTGCTTG
ATCATCAATGGATAACACGGTGGAGGATCAATCATTTTCATTTCTATCTATCTCACCTCCCTTTACAGGAAGAATAGTCAATGTCTATTCCCTGCTG
GCTGCTGATTGGATTCATTAACATATGATAAGAAGATGGTTATTTTTTTTAACCTATTGGATGGAACTAAAATTAGGTTTTTGGGAAGGTTTTATCT
CTTTGTCTGCCAGCTCAGTCCCTTCGTTACCAATTTACAACCATGCAGTCAGCATCACAGTAGTTGCTGGTAGTAGTAAGATAATAAGCTCCTCCCC
AGCTCCATGCTCATAAATAAATACGAGTAGTATAGTATTGCTGCCCATCTGTTTCAGGCTTTCAGCTTTGATGCGCAAAGTTTTACTAATATCCATG
AAAAATTTGCACATCTACCTCGCACCGCACATTTTTCGTTTTCTGGGATTTTTTGTACTAGTAATAGTCTTGTGCTCCTTTCAATGCATATGTCATG
AAATCTGAAGACAGCATGTATAAGCCTGCCAGTGACAACCTCTCGGAAAGGTGAGATTTGTGTCCTTGTCTGCATTTTTTCGGGCGTACGAAATCCT
GACCCCCACCCAAGTGCCTAGAAAATTGTGAGCCCAGATCCGTGTGTGTGCGAGGCAAAATGTAGTATCTTCAGTTTTGCTCTGCGTACCTGACGCG
TCGAATTGCTGTGTGATGCAGGCATTTGAACCGGTGGTGCACTGTGTGCCGCAGCAGGAGCCAAAGAACCAGCTCCGCCGGAGGAACTCGGCCAGCT
TCTGATCATCATCTTGTTAATAGTACTAGTGGTGAAGTGCCCAGCACTAAGCTTGCAAAATTTGTAACTGACTACTCTGGAAAACATTTAGCTAGAA
AGTACTAGTAAGAATACTCCTCTGCAGTCTCCGACTTGCTGTGGTGTATGGCAATTGCTGGTTGCTGCATGCATTGCACTCCAATTCTCCCTTTTTT
TTTCCCTACTGGTGCATTGCTTTCTGCAGCCTGTGATTGCAAGAGTATCCCAATTAAGCTGTAATGTTGTATCTGGAAACAGAATGGTGCTCTTTAC
CACCCCTTCTGTCATTGCATTATTAACTTTTATCATTCACACAAAAGATCAGCAGGGTTTATTTAAAACTGTAACATAAACTATACATCAACGTGGT
CAAAACTTTTCAGCTGTAGTCAGGATCATCTTCGGGGAGTATCAATCTAAGATCATCGTTATCTCTGTAGACTTGTACCAAAGCTGCGGCCTTGTAC
GCGAAGAACCCCATCATCCCTGGAACAAGCTGCAAACAGATAAATGATATATCACATATTCATAAGGTCAAGATAAGTCTAACATAATAAGCAGTAC
CAATTGAATGCAATCTGTAATGACAAAGAGTTGTACTTTACCTCAAAGTTAAAAATGTTATTTTGAAAATGACTAGAAAAGGTTGACAGTCCAAAAA
TCACTGCAGGAATTATAAGCCTTGGGGATGAAAGAACAAACAGAGAGCCACCCAATGTCTTATCTAATGTATCCTTCAAATCCTCGCTTCGAATGCC
GATTCTAGCATTTGCATGTACACAACAATTATAGATCAAACATTCTAAACATGAGGGATAGGAGACTGAGTACAGATCACAGACAAAGACATTTCCA
AACCTACTTCTTCACTTTCTTCTTTAGAAAAACTTCAGGAACATCTTCCTTTGACAGGCTATCTGCGCGTCGATACAGAAGTTGAAGATACAACCAG
CTGCTCAATATAATGTGAGTGGTTATATTTATATTATATCTTTGAAAATGAAACACAAGTTACAACTTTCTCGTATATTAGAGTATCTTTAGACAGG
CTTCATGACAGCACTCGAAAAGAAACATCATGAACTTTCAATTCTTGAGCTGTAAAGGAATCCTGTTTAGCTAACCTGAAAGCAACTCCAAAAGCGT
AACTGATACCAGCCTGTTCAATAAGAACATCAAAGATTCAGTCATACCACCATTCAGCGAAATTTAGTTGCCGATCAATTACCAATATTTCAGGTAA
AGTTAAACATGAGCTTAACAGACTATATAGAAACTAATGATCATAGATTCTTCAAGAAAATATGTAAGCATTTTGTCCAAACAGAGCTTATTAGCTT
GTCTATGCAGGTATATGCCATTAAACGCCAAGACCATTCACAGTGTCCCATATTCAAGTACAAATACCAATGCACATTTTTCTATGTCACCCGAGCA
TCTCCAATCGGACAGAGCTAATTTGTAGACACGTCCGAGGACAGCTCTGGCCTGCAGCTCATTTTCCGCTTCCGAAGCCATCCCCCTCATATCCAAA
CCCCCAAATACATACACAAGCATGCAACGTAGATCAACACACGTACTTTCATTCCATAGCACATAGCTCATACATGGTCTGTACATAGCATAGGAGA
GTTCATCATACCATCGGACTACCAAAATGATGGCATGGGTGGCCGGGGCTTGCCACTTCGTCAGGATCTAGGCACAGGCCTCCTTGTTGATGGCACC
ATCATTAGTTCCTCAATATGATATTATCAACATAGTTCGGACTTTTGGATGAGTTGGTTGGAGCATGAATTCAATATGATATTATCCTCATTAGTTC
CTCCGTGACGGTCGCCGACCGCCTGTTGTCTGCTCTCGGTGCTCACTTTGCTGTCAAGGACCTGAGTGCTCTGCATTACTTCCTTGGCCTGGAGGTC
TCACGGTCATCTGCTGCTTGACTCTCACTCAGCAGAAGTATTCTCTGGACTTGCTGCAACGTGTTGGTATGCTGCAATGCAAGCATGTCACTACTCC
TATGTCTGCGACGGATCGGTTATCGCCTCTGGATGGTACTTTACTTCCTTCGGATGATGCTACTGAGTATCACAGTGTTGTTGATGGCTTGCAGTAT
TTGACTATCACACGGCCAACCATCTCCTATGCAGTCAACCGTGTGTGTCAGTATCTTCATGCTCCTCGGACTTCACACTGGTCGGCGGTGAAGCGCA
TCCTGCGTTATCTCTCACATATTGTGACGTATGGTTTGCATCTTCGTTCTGCCTCGTCGTGTGCTCTCTCTGCATTTTCTGATGCGGATTGGGCTGG
GAGCCTTGATGTCCGGCGATCAACGGGGGGCTATGCCTTCTTCTTTGGTCCTAACTTGATCGCTTGGAGTGCGCGCAAGCAGCTCACGGTCTCATGG
AGTAGAACCGAAGCAGAGTATAAAGCAGTTGCCAATGCCACAGCTGAGCTTATCTGGGTGCAGTCCCTGTTCAGAGAGTTGGGAGTCTCTCTAGAGC
AGCCACCGGTCCTTTGGTGTGACAACATTGGTGCGACCTATCTTTCGTCCAATCTAGTTTTCCATGCTCGTACCAAGCACATCGAAGTTGACTATCA
TTTTGTGAGGGAACGTGTTGCACGGAAGCTTCTTCATATCAAGTTTATCTCCTCCAAAGATCAACTTGCTGACATCTTCACGAAGCCACTTCCACAG
CTTCAGTTCGAAGGTTGTAGACCAATCTTAACTTGCTTAGCACTTCAGGCCACAGTTAAGATTGAGGGAGGGTGTTAGACTATGTATATACGTAGCT
TCTGTGTATACCATGTATCATGTATTTGTACACTTGGTGTACCCTTATATATATATATATATATATGAGATAGCCACACCCGTATTTGGGTGTCGTG
CAGTTTCCCACAACATTATGTTTCACACTCCTCACAACACGGCGGCGCTCAGTGCGTGCGGGGTGGACAGGGACGACATCTGCGTCTTCGGCGGCGG
CGCTCCGACCTGTCCGCTGCGGGATGCGAGTCTGGAGTGACTTGGCTCGGGGAGCCTGATTTGGTTGTCTCCCCCCTCAGCTGTTGGCGGCAATCTG
GATTAGGAGTACGCCCACCTGAAGAAACTAGGGTTATTTTCGCGCCAAGATGGTGTTCTGCTAGATGTCGACATTCATTGATCTGTCCATTGACGAG
TTCCGGAAGGCTCCACCGGAGATCTCCATTGGGTGCCTGTTGCCCGTAGATTGATGGATTGGATGGGATTCGGTCGTGTACGCCCTCATTTCAACCC
GTGTGGCTTCAGGTGGGCGTGATGCGAAGCTTCGTTGTCTGTTGACATTATGGGACATGTCGGTATTTCGATTTTCATGGTGAAGACAGTGACGGAG
AATGTCATGATGGCTGAGATCCGAGGCCTAGTAATGGTGGACCGAGTCTTCGAGGCGATGAGGACTTTGCTTGGTGTTTCGTGACTCGTAGCAGCGG
CATTGACAAGTGGGGGCGACAACACATGAGGAGTACATAGTGTGTTCTTTCAGGGTGAAAATCCAAGGTCTGGCCTTAATTGGTTGTGCCTGGCAAT
GGCCTTGCTGAAGACATTGTTTTGAGAGCGTGGATTTCTTCAGGGTGAAAACTTAAGATTTATGATCGGGCGACGATGGCGCTTATGCACCGTTTCC
TTCTTGGAGGCGTCGTTTTTGGAGAATTTGGACTTCGAGTGGTCTTGGTGGTGGTTTGTGTTGCAGCTACAAGGAATTGATCACCGTAGCGGGATCT
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TTTTTTTACTTCTTCAAGTTTTCGGGTTGTGTGCATCCGTAATGTCTTTAGGACATTTCGTTGTTGTAGAGGTTGGATGTAATTGGTATCTTCATGA
TATTAATATATTCTCTTTGTAAAAAAAATTCAATCATTCATGGTTAGTGCAAAAATGTGTGTCTGCTTTGATATAAAGTTTAGGGTCAAAATACCTC
CAGAGAGAAGACTAGGACACAATATACAGTGCAAGCGGCTCCAATTCCAACGGTCAAGAGCAAAAGTTCATCCTTGATCTGTGGGGAAAAAAACACG
AGCAGCTGGATATGATATTTTTTCCTACTGAATGCATCAGAACATGAAACACTGGTAGTGAAAATTACTGCTTCATATCTCAGAAGGTTGAATTCCT
TCCTTTTATCACTTTCTTTCTGCCCAGCCTGTCATCATTTGCAAGAACATGCCAATCTATCAATTACCTCTCCGAAAACATGGTCAAAAGTCAAGAT
AATGAACAGTAATAATCCTAAAGCACGGTCGTGACATACCAGAGCAGAAAGCCTCCTTCTCGCAGTAAGGCTGGTATCACCGGACATAAAATCTCCA
CTTGCCTCGAATCCCACGACTCCTTGACTCATAACATCCTCCCTGAACTGCATTCCATTGTTCAGTCAGAGTCAGTTATGCCTTGCAACAGTAGATA
AGTAGACAACACGACTGTTACAGCTTACATCTTCAAGTTGTCCAACATCTTCAGCATTTTCATGGTCCGTGGTAGCCTCTATCACATCAAGACCTGT
GTCATTTCTCCTCAAAACCATGTCAGCGACTTTGGACACCAAGTCCCCATTCGTCTGCCTATCCTCAAGGAACATGCGCAAGACATCCTCCCCGAAA
CTGTCACCGGCTATCAGTTCCAACAATGAGACCACGGGATTAGTATGAAAGAACAAATGCAGAACCATCTTGGTGCTTAGTACAGTACTCCTTTGGC
CTTCTTCTCTTTATAGCATGGATTTAAATACACCAACGCATGGAGAAAATAACGTGTTCAAAATCAGAATGCTGTGGCCAAGTAATCCCGACCCATT
TTTAGCATCGCGAGAAGTAACCCCGAGAAATGCAAGAAGAGAATTCTATTTCGACTTCTGAGGTACTCCCTTATACGAGGTTACTACGGAATATATA
TTTTGCATCTATACAAGACCACCAACGATACGAGGCAAACATTAATGATATTTCTTTTACTAGTAACCTATTTAATTCGTTATGCATGCATTCGTGA
TTTTTCGTGACCTTGTATATAAAAATGGAGGAAGTACCGAATTTCCACGCGCCATACAATTCTGAGCATTGGTGAAGCTAGGCAGTGTACCTTGGAG
AGACGAGTAGCGTAGAGGCGAGGCGCGGGGCGACCTGCGAGGGCGGCAGGCAAGGCCGAGAGGAGGGAGGGAGCCGCGGGCGGCAAGGTCGCAGCAA
CGCAGACCGGGAAGCCTCGCCATGGCAGAATTTAGCTGGGGGCGACTGCTTGCCGAACCTGGCCTGCGCGCCCGCCTCGCGTACGGCGTGGCTTCTG
TGATTGCCCGCCGAAAGAGCTGTCCGCCAACCAGCTCGCTGATCTACCTAGACTCCTACCTCCTCGATGGAGGCAGCGGTCGGGACGGGGAGAGCGG
GAGGGAGGTCGCTGCTCGGAGAGAGAACCCATGGAGGGGAGGGCTTCAGGTGGATAAGAGTACGATGAAGGTGCGATCTGGAGCGTCCAAGCGCACG
ATCGGGCGGTGAAGCCTTTCTCCGATGTTGTCCCTATCTTGTTTCGTAACAATAACAAATACGTATAATGTTTGTATGCAACAATGCTCTCAGAAAA
TGGCAGAAATATCTCGCTCACTCCAGATGAACAACCAGTCACTTGCATTTTTCTAGGGTATGACCCGCTTTATTCAACTCACACAAGCGGTATCTTC
GATGGCAACCCATAATTTATTTTGGAAGTGTGTCGTTCTTTTAGTCTACGGTAGATGGATTGCATAACCTTCTCAACTCAGCTTGGTTGAACAAAAA
CAGCTTCAAATGCACCATCTGCAAGTTGTTTGGTTGCATGCATGCCCTCTTGGCTGCATGGGTTGAATCATATTGCCGATGTTTGGTTGCGTGCATG
TTAGTGGACAAACCCAAGGCATGGTGTTTGGTTGAATGCAACGCGTGGTGTGTGATAACCTATTTGGCTAGTTGATGAGGTTACCAGCACACTTCGA
CGCAACCATGTACCACACAAAGGTTCAGCTACTTAACAGCATAGTTCACAATGATAGTTCAAATAAATCAGCGCATAAACCATAGTTCAAGCAGACT
CGATAGTACTTAGGAAGGAGGTGCCCCGGCCCTAGTCCCTGGCGGCGAAGGCTTCGTCGTGCTTCCCGCACTTGTTGACCACCTCAATGCCATCGTC
GTCGAAGATGATGACCTTGAGGGTGTCGGGAGTCAGGAGCTTGAACGTCATCATGTAGCCGATATTTATCTGATGAACGGCGGCGAAGGTGGCCCAA
CCCTGATCCAGGGTCACCCTGCCGTTCATCAGCTTGACCGTCACCCTCCACGAGCAGCCGATGTTGTTCTTCGGCTTGAACTCCGTCGGCACCGCGG
CGAAGTGCTTGGTCAACTCCAGGGGCATGGGGATGCACTCAAGCTTCGGTGCAAGGATGACCTTGCAGAAGTGAGTTGGGCCACCCTCCTCATGGTA
GTGGTTGTAGCTGCGGCGCTTGCTGCTGGGGGATCCTCCATGCGCTCGTCGTCGCCAACCATTGGAGTCTTCGGTTGTTCCTCAGCGATGGGCGGAA
GCACCACCTCGGGCATTGGATGAACCGCCTCCTTGCCTTTCTTGTCAACGGCCAGGAGCACCTCCGTGCCCATCTCATTGCTCTCCTCGACCTGCAC
ACAATTCATGGAGTCAGGCACAGACAGAGTTCATGGCTCATTGAAGAGCATGTAGTTAAAACGACATGACTGTCACTCTTCCTCCTCTCCATCGTGC
CTATATTTACTCAACCTGACCACCACTACTTACCCGCCCCATCTCTTCTCTCACTATCAACCTTCCTCCTCTCCATCGCCATGAGCTCCAGCTCAAA
CTCCAACGCCAACCCCTTCCCTTGGGGTATTGGCTGGAGGGCCTTCTTCCTCGGGTGGTCGACTGGTGACCACACCAAGTTTGAGAACACCATG 
 
>HvFDL-H5 CDS, extracted from morex_contig_45564, CAJW010045564 
ATGGGAACTCAGGCAATGCCGTCCGGTGGGGCCATCTCGCGCCAGGGCTCGCTCTGCAGCCTCACGCTGAGCGACGTCGAGGGCCAGCTGCACGGCG
TCAACCTCGACGACCTCCTCCGCACGGCCGGCTCGGCTAGGAAGACGGCTGACGAGGTGTGGCGGGACATCCAGGGCGGCACCCAGATGACGCTGGA
AGACTACCTGTCCAGGCCCGGTGCCGATGCGGGGGGCGCCCACTGGGCCGAGCAGTACAATCCCGCTGCCCCGGTGCCGGGGCAGCAGCGCCACACC
AACGTCGGGCGTCCCCTGCCGCGGCCGCTAGGGGTGGGCGCCGGGCCGGTGCTGGACGCGCTGTACCACGACCACGACCACGACCACGACGGGGCCA
CCATGTCCGGACGGAAGCGTGCCGCCGCGGGCGGCCCCGGGGAGAAGACGGTGGAGCGGCGGAAGAAGCGGATGATCAAGAACCGGGAGTCGGCGGC
GAGGTCGCGCGCGAGGAAGCAGGCGTACACGAACGAGCTCGAGAACAAGATCTCCCGGCTGGAAGAGGAGAACCAGCAGCTCAGGAGTTACAAGGCA
TTTGAACCGGTGGTGCACTGTGTGCCGCAGCAGGAGCCAAAGAACCAGCTCCGCCGGAGGAACTCGGCCAGCTTCTGA 
 
 
>HvFDL-H5 protein, extracted from morex_contig_45564, CAJW010045564 
MGTQAMPSGGAISRQGSLCSLTLSDVEGQLHGVNLDDLLRTAGSARKTADEVWRDIQGGTQMTLEDYLSRPGADAGGAHWAEQYNPAAPVPGQQRHT
NVGRPLPRPLGVGAGPVLDALYHDHDHDHDGATMSGRKRAAAGGPGEKTVERRKKRMIKNRESAARSRARKQAYTNELENKISRLEEENQQLRSYKA
FEPVVHCVPQQEPKNQLRRRNSASF* 
 

TaFDL6 
 
>TaFDL-A6, IWGSC_CSS_5AL_scaff_2776616  
CCCCATCCTCGCTGATTCCAGACATGCCCTTGTAGCAACGTTGTCGCTGGTTGAAGCATTGACATCGTAGCAGCTGTCGATTGCATCAACAGGTGGT
GGTTGTCGTCATAGTAGCGCTCTAGCTAGTCGCATCACCACTGTGCCTTCAGCCACAGCTCCGGCATCACCGCTTGCACCATCGTCAACTCGCTGTG
CTAGTTGAAGGTTTTTTATCTTAGGTTGCAGCTTGTAAGTGCATCTAGTGCCACCCTTAGTTGGTTTTGGAGTATTCACGACAAACTTGGTTGAGGG
ACTAATGTGTTCATGAGAATTGCAGGATAACACAGGTAGTAGTCCCATATTGATTTGGTTTACCTACCAGAGATGACCCCTAAAAATGTGTGAAGAT
ATTGAAGACAATGGTGGTCTCTGAAGATATTCACAGTGAAGATTATGACATGAGAAGACATTCATGTGAAGACTATGGAGTGCGAAGACATAGTTGT
TTCGTAGTTTCCTTTTCTTCTTTGTTGAGTCATAGGAACCACCATACTGTTAAGTGGGGTCCAAGTGAACAAAGTCAGAGTGACTGAAGTGATGATC
AACCAAATCCTATGTCTTCGAGCGAAGACAGCGAGAGCAAATCTTATCCAGAGTTGGATGAGTCAGCTTTACTTGTATCCCAAGTCAAGCTGCCGCG
TGTGTTTGAAATCTGACCGTTGGACACGTGTTAGTTCCTTAGTGACCCAGGGCCATTTCGGACAAATCAGGTCGGGTTGTCTCCTGGCTATAAATAT
CCCACCCCCTACACCATAAATTGGTGGCTGCTCAGAGTTAGTGCACGGCTTTTATCATTTGAGAGCAACCCACCTCCGAAGCATTTGAGAGAGAGAT
TCTTGCAAGTACAAAGCCCAAAACACCCAAAGCCGAAGAGTGTTAGGCATCACTGAAGTCTTTCTGTCCGCGTGATCTGAAGACTTGTTACACTTGA
GGACTGTGAATCCTCCAGCCGGTTAGGCGTCACGTTCTAAGCATCCAAGAGTCATTGTAGATTGCCGGTGAACGAAGTCTGTGATGGTTTGGAAGTC
TACCTTGAAGACTTACCAGAGTGATTGGGTGAGGACTGTGTGTCCTTAGATCAAGGGGAATGAGGTGAAGACGCGGTCTTCTGAGTTAAATCTCAGC
CTCCCTAACCAGACGTGCAGTTGTCACAGCAACTGGAACTGGTCTACCAAATCCTTGTCTTCACCAAGCTACTGGTTCTATCCTTCACCTCCCTTTA
CTTTATAGTATGTCTTCGTGAAATCACTGCTTTCCTGTATGATCTGATTGACTTCACTGAGTGAAGACTATTTACTGTTTTGTTTCATACTATCTTC
CATCCCGATCCATACTACCTAGTTGCTGATAGTCTTCGAACTTTCACTTCATTGCTTACATGACTATGGTCTGTCTAGTGTAGTCTACCTTCCGCTA
CATATCAATAGGTCCATTTCTACTGTTTGTCTTCAAAGCCCTCGTGTTTTGAAGACTTCCATAAAAATCGCCTATTCACCCCCTCTAGTCGATAACT
AGCACTTTCACAGCTTCGTGGTTATGGAGTGGCCTGGTCCGGGCTTCCCTCGCCATCGGTTGAATATTTTTTCCTTTGGTTGAAACCTTTTCCATCA
ACGGTTGCGGCTTCCCTTGGCTATGCAGTGGGAGGTCCCCAACTTTTGCCTCTTGATGGTGGTAGCTTTCTCACTCGCCTGTTGCAGCTTTGGTTGT
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TGCCGGTTCCAGCAATCAATGACTGCTACTCCCGCTGGAGTCGTTGGGTTTCTCCAAAGAGGAAGGGTGAAGTAGATAACAACAAAGTCATCCCTTG
GTTAAGAACCAAGGTTTATCAAACCAAAAGGAGCTCCTAAGCTAACAATATAAGCAACACATGCACACAAACAAAATAAAAAATTTGCACCCAGTGT
GGTGAGAGGGTTGTCAAGCCCTTGTCTTGCTAGTTACAAGAATAAAAGCAAATAGATATAGATGGTGGTAAAGTGAAAAGACAAATAAAAGAGGAAA
TTTTGTATAAGAATGTATCAATAAAGAATAGGCCCAGGGGCCATAGGTTCACTAGTGGCATCTCTTCCGAAAACAAGCGAATGGCATGGTAAACAAA
TTACAGTTGGGCAATTGAAAAGATTGCAATATTTATGACTATGATCATTCATGGCATAATATCATATAGGCATTATGTCCGTGATAAGTAGACCATT
AGTCCAACTGCATCTACTACTAATACTCCACCCCAAAACCGCTATCCAACATGCATCTCAAGGTATTAAGTTTGCAAGAAGTAGAGTATCGCAATAA
GAAAGATGACATAATGTAGACATGAAGAATTCAATCAATATGATAAAACCCCGTCCCTTTATCCTTGGCGGCAATAATACAGTACGTGTTTATAAGA
TCACCTCCCCTAAGAAAAGTCTAGGGTTCCTTTTCCTCCCACCACCATCGTCGTCGGTCGGCCAACACTACCCATTGGAAGCCCACGCCCGAGCTAT
GTAGTCCTAAGAGGGAGATCTTCATCTTTTCTAGGGTATCAGTGAAGATAATGTTGAGGCCGCTGCCTCCGTTCATCAGGACGCATGAGAGGCATTA
GCCCCCATGACAGGGTCCAGTACCAGGGTGTGCTTTCCTGGCTGCACGACGTCTTCGGGGTGGTCCCCTGTGTGGAAGGTAATTGTCTCTTGGGACC
ATGCCAGTTGTTCGCTGGCTACCTCCTCCGTTGTGTAGATCGCGCGTCNNNNNNNNNNNTCCGCCGTGTGTCAGCCGTTGTGAATATCATGTTTACG
GAGGTCTCGCAAGAGGCTTCATAGCGTCGTGGAGGTCATACGATGCATGTTCATGCGGGGTGACCGGGGCGGTCGTAGACCTCTTGGTCCTTCCCAT
GCCTGTTATACATGCTTTTGATGTGGCGTGAAGGCAAGATGTCAAGAATTTCCCCGATCTATCAGCGATTAGCTCGAAAGAGCAAAACGTGAGGGTG
AGGTGATGGCGTGGCGAGAGATCGTTGGCCTCTAGTGATTCTCTGAGCCGGGTTCGTTCTCCGTTCAACGTCACCTGTGCCTGGCGCGCCAACTGAC
GAAGCGAATTCATGTCAGATCCCTCGGTAGGGTTCATGACGAGACTGGAAGTACCGCAATAGAATTTGCACACACAATTTATCCAGGTTCGGGCCTC
TGAGGAGTAATACCCTACGTCATGCTTTGTCTTGGTATTCATGGTGAGGGGATACCTCGTGCAGAGGATTACAATGGTGTTTGGGATGTCTACCGAG
AGTTGAGTTCCACATTGGATCCCTAATGAGGACCCTAGACCTCCCTTTATATAGACATGAGAGGTCTAGGGTGTACACGGAGAAGAGATCAGATCGA
TATGGCCGCCGCCTTCTGCCTTGGGGTACACGTTCACCGCCCTCTCCTTCCTAGGGTTCCATGATTCTCTCTGGGCCTGGTGGGCCCTGGTCAAGGT
CGAGGCCGGTCTCCTTTACGTTAGGCACTCCGGGTCCCCTACCCCGTCACTGGTCCTATGGGGTCTTAGCACGAGGACTTCCTGATTGTCTACTACA
ACAAGTTTTTCCCGACTCCAGCGAGGGAGGGGCGGTGACGGTGGCACGCCTTTGGCTCGCTTCAGTGCTTGTAGTCGTCGCTAGGTGGTCTATTGAT
CTGGATGTAATAAGTATTATTATTGGCGTTCATTGTATTGCCATGATTGAATATGAATAGATTGGAAATTTTCTCGCAAACGAAAAAATACAATAAA
TGTTCTAGCCCTTATTGTCACTGGGTTAGAGCAATGCAAGATTAAACCCACTACAAAGCACTACTCCCACTGAATAAAAATCAATCGAACTTGGCCA
AAGAACATAGATAGATCGGAGAGCATTACAAAACTATTTAATTATGTGGCATAAAGTCCAAATAGATTCAATTGAATTAAGTGAACAATCTGATCAT
AAAGTGAGAATTCATCATTTTCCAACAAACACACCATTGATTATATCCAGTTGATCTTGATCAAGAACGATAACATGACATTGAAGATCCAAAAGAG
AAAGAGAGAACCATCTAACTACTACTATGGACCCGTGGGTCCTAAAGGAACTACTTACACATGGTCATGGAGGCAACAAGGTTGATCAAGATGGCTT
CGGGAATGGCTTCCTCCTCCCGTAGAGCTCCGTAACAGGGCTCTAAATGCTATCTCTTTGGAATAGAGGCTTGCGGCGGCGATAAAAATTCTTTTAG
GGGCACAACGGATGGTTTCAGTATTTATAGGGAATTATGACAGTGGAATCAGGTCAAGGCGGTGTTTGTGAGCCCCACACGGACGAGGGGGCGCGGC
CACCCCTGGGCTCCTCGCGGCTCGTCTTGATCTCTCCTAAAACTTACAACACTCCTTGTTGCCCAAAAAAATCATGTTAAACCGACAACGTATTTTG
ACCTCCGCGGATATTGATGTCATGCAAAACCAAAAATAAACAAATAACAAGAAGGAACAGGCTTACAACAACGCCACCTCCCCTCGCAGAGTAGACA
TGGGAGGGAGACACCGGCTTCGCAACTCCCTCCCCTGGCCCAGTCTCACGGTGGCTTCTAGCATTGTATGCCAACGATCCTGAGAGTGGAAATGCAG
TGGTGGGAATGCGACTCGCCGGACGAGGTCACCAGATGAAAAAGGAGATGAGAAGATGGAAGATTCATGCCCCATCAAGCGATGAGGGGACCGGTGG
CTACACGGAGGAGAAAGAAAAAGAAGATGCAGTGGACCATGCCTAAATTTTTTTCTGAGTCGACTTAGAAACATAAGCCTGCACGTCAAACGGACCG
ACATTCTTTTGGGCTCTGGGTTTCTGGATAATTACCGGATTGGTTAGATCCAGCCCAAACAAAGCACACCTTGGGCCCAAGTAACACACGTCCACGT
CTTAGGGCCCGCCATCACTCTCTACCTGTCGTCGTCTTCGTCTTCACGCGAGAAATATATTCTCCGGTGCTTTCCCTTTCTCTCTCTCTTTTCTCAT
CTCTGTGCGCGCGGAGCAAGATTCCACTCTCGATACCTCGGAGTTATCGCGCACCGAGCAGCAGATTATCCTCTCCCTGCAGGCATCGCGCTGCTTC
TCCAAGTTAGTATCTGATCCTAATCAGCTCTGTTGTCTTTCCCCGCACCCGGGCCAAATTTGTTCCGCTGATCCATCATGGCGTGCTTTGTTGGATT
GGAATTGGATCAGTTAGCACATTTTACTCGGAATCCAGTGACGTGCTATTAGCGTAGGTTTCATTTCGTCCTGGGAATGAAGCGGAATTCGCCGATT
TCTTGCTTGTTTGGGGGTTTCGGGCGTTTTATGCGGTCCGCTTTTGAGCAATTGCGGGCTGCGATGAGATAGACTGGTGCTCCACTAATTTAATTTA
GAATTGCCATGATCTGTATATCCGTTTCTTTAGGTTCTACTAGTATATATGATTGTGCCTTTCTGGTTCAGACTTTAGAGTTTTGGGTCTCCGGTAG
ATGTATATTTGGCTGATAATTTTATTCCTTTTGCTGCCGTATTACTTTCTACTCCCTCCGTTTCAAAATAGATGACTCAACTTTGTACAAAGTTAGT
ACAAAGTTGAGTCATCTATTTTGGAAGGGAGGAAGTTCGTGTCAGCAGGCGTGCTTTCTTTTCTACTGCTTGAAACTCTATAATTTTAGAGGATGTG
TTAATTTTTTGCCTACAGCCATAATCTATGGGCCTTTCATTTTCTTTAACTTTACCCCCTGGTGATAATCTGCCAAATGTTAGTCCAGTACTCAGTT
TATGACTTGGGCGCAGAGGTTTTTGTCTCCAATCTATGGAAGTAGTTTCATTGATGCTTCAAAATGATGTTCGACATTTGAAAAAGAACTCATGTGT
ACATTCCATGAAGTATGAACAACAGTTTTTCTCCGAAAAACATGTTCATTTGTGTGTTGTACAAAAAAAAAGAGTGAGAGAGTAAAATAGCATACAA
TTTTTAGGTGCGGCACACAAATTGGCTTTCTGACCATTTGCATGTCCATACTTTAATCCCATGATCTATGTACAAAGTTATTCGCGCAGCACAGTAT
ATGAAGAATGGTCCCACCTGAGATTTTGTGGCACTGCCTCACTGGTGCCATATGAATTTTCCCTAGGAAGTGTATTTGCAGTATTTCATAATGATTA
TGCTATTCTTTTCTCGTATAGGATCATATATGTTATTTGTACCTTTCCTGTTGTTTGGTTCATTTTTTCCTTCTTCAAGTCAGTGGGTTAGGATAAG
GTTGCACCTGCCTTTTGGGTTTGGTTTCAGTTTTGAGTTTAGTGTCTAGTCAGCAGTCACAACCATCAGTGTACAATTTTTTGGACGGGTTGCCCTT
TATCTTTTATTTGTTGGAATTCGAAGTTGGACAAAATACATATGATAGTGCACGTTGAACTACATTCTTCACTAACTGATAATTTTTCTGAGCTTGC
TCTATCATATGTATATTGGATCTTAATTAAATCTTTCCATATTGCAGTAAGATTGCCTGCTTGAATTAATCAAAATCTGAATATTTTTTGCACAAGG
ATTACCAAAATCAGAAAGCTTACTGTTTCATGCTATCAACGACTGATCATCAATAGTGTCATTGGTCAAACATAAAACAGGCAAAATGAGCTCTGAA
GGCGGTGGCACCGCCATCACAGGCAAGAAGCGGAACAGGGCCCAAATTCAGACACTAGTCAGGGAAGGCTCTCTCTATAACCTCACCCTCAGTGAGG
TTGAAAGCCACCTTGGTGCGCCACTTCTTAGTATGAACCTTGATGACTTTGTGAGGAGTGTGCTTCCAGATGAGAAGAACCTTCCATTACCAAATGG
CGCTGGGAATTCAGGCAGTCAAAGCACGTCAGCTTTTGGTTTGGAACGTCAGGGCAGCAGCATTACTGTGCCCCTGCCATTGAGCAAGAAGACAGTG
GATGAAATTTGGAGAGACATCCAGCAGGAAGAGGAGAGTAGTGATGATGAGAAAAGGAGTTCAGGTTGTGATGCACAGATGTCGTTTGGGGAGATAA
CACTTGAGGAGTTCTTGCAAAGGGCTGGCATTGTTACTGGGCAGTATCAGAAGGATGCTGAGGAGTTAATTGATCTTGTAGGAACTGGAGAAAGTGC
TCATTTGATGACCAGAGTGCAGGATTTCCCACAGGGAACAAGTGCAATTGATGCGTATATTGTACGTCAGTCGATTGCGCAACCGTTGAGTGTTGCA
ATCCCTTCGACAATGGATTCCATCTACCCAGATCGTCAAATGAGTATTTCGTCATCTCTAGAACTTTCTGATCTTCAAAGTCCTAGTCGTAAGAGAA
TGTCTTCCCAGGATGTGGTATACAAGGTTGCTGATCGGAGGCAGAAGAGGATGATCAAGAACCGAGAATCGGCTGCACGTTCAAGAGCTAGGAAACA
GGTTTATTTTTCTGACTCTTTACGATTCAAGTCATGACTATAGAACTTGTTTAGCACTTTAGAATGATACAAAAGCTTCTATGAGATTTAGAAACAT
ACTAATAGAGGAAAAAGTGAATTAGCTCTCATGTAGGATCCAGTTAGCAAGGAGCCTAGCAAGCAATCTCTAATTAGCACAACTCCCAAAAGCTAAA
TTTTTTGTAAGAAAGACCTTTATTTGGTTACTCTGCACAAGAACAGAACTAACATCCCCTCTTTAGATTAGAACACACTATAATAGGTTAGTTTGCC
TATTTTGCACCTACATAACCCCCCTATTTTACTCATTGAAGGACTACTTCTGTTCTGGATTTATCTTACTACACCATAATATGTTAGCTTGTCTATT
TTGCACCTACATAACCCCTAATTTACTCATTGTATGATTACTTCTGTTCTGGGTTTATCTTAATTCACGGCAGCACTGGGTATATTTCTTTGTATCA
AAACTAATTTTTAACTTTGGGAACTTTTTTGTATGAAATTTAGGCCTACACAAACGAGCTCGAATGCAAACTGTCTTGTCTGGAAGAGGAGAACAAG
AGGCTGAAGAGAGAGAAGGTAGATCATGCTCATTTTCTGTACATAACCTGTTTAATTTCCTTTAGATTTGTTTGGTGGAGGTTTGTTTAATTTACTA
CTGTTATTTTTTCCAATGTTTTCCTGCTTCATCTGTATAGTTTGCACTTTTAGTGCAAGCACGCACCGGCGTGCCCTGTTTCACCAAATAATTTACA
CCTTTGTCTCCTTTTTCTGTTGGTGATTAAAAAAAAATCAAAGCATCGCTTTGGATGTACTTCTCAAATACTCGGTGCACCTGTGGTATCATGAAGC
CATGGCTGCAAGAATAAGCATAGAAGCATGATGTGCTGAAAGAAATATTCGTTGAGTATATAAATTTTCTGCCGAAAGAATTATATTTCCGTGTTCT
TCTGCTTTCAAGATCTGCCTCTTGGTTTCTCACATGAATACGAATAACACACAAGTACATTATACTTGGTGCAGTTTGACCAAGAACCAGCAATTGC
TGCTATGTGCTATTGAAAGTGTGAGCCTGTATTTATCTAGTGATTGCCATTCACCTCTTTATTGACGACAACGATGTTTCACCGCATTCGCTTGCAG
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GAGTTGGACATGTTATTGAAGTCCGCGCCCCCTCCAGAACCGAAAAGGCATCTTCGGAGAACGAGATCGACCTCATTCTGATTGTGTGTAGAGTACA
GGCTTCTGGTAGATTTTGATCGCTCTTTTGCTTTCTCCTCGCATGTATCTATGGAGTGTGTGCAGTTTGCTTTGCTTGTAATTTGTAAAGGCCTAGG
ACACCCAACAATCTTGTGAAATGTCCTCCCGGCCCTTAGGTTTCAGGTTTTGTAAATCTGGTTGTTGCAAATATTCTTGCGGCACGGATCCCAGTGT
ATGGATCGTACTGCGAAGTTTCTTGCTAATACTTGCTGTAAGTTTTCGCTGCTGTAACCTCTGTAGCCGCATGGTAAATTCAATGAACCCTGTATCT
GCTTTCAGAGTCTTTTAGCAGGAAGAGAATGTTCACCTAAGAAAGTCCCTCTTGCGGTCATTCCCATGTTCCATGTTCCATTGCCATCTACCATTGT
GGTCCAAGGGAAAAGGGCCAAGACCCAAGAACGTCTCAATGATTGAAGAGGAGGTGGAAGAAGAAGCATCTGGGCAGTTAACTTGGCCAATTATTAG
CTGGTCAAGCTTAGTCTGTGGACTTGGGACTTGAGAGACAGATGGTCCATGGCCAGCCTCCTCCATGTGAGAGTCCAAGCTAGTACTGTATGAGCAT
TATTTGCTCTCTTTTCTCTGTAGCACGTATCGAAATGTGCATCTTTGGTATTAGAAATAACACAATGAAATAGTGTGCCGGCCAAAAAAAGGTAAAA
ACAGTACTACTCTGATTCGGATCATGTCAATTTTCCCTCCATTTTCCTGAGCTCATGCCATGGGAATATGAGATCTATCTAATCGGTCCCCTAGTTT
GGAGTGCGAGGACTTGTCTTGAATCCTGCCGGAAATTGAGCTGTTTATGTGAAGTTCATATGGAGTTTCCTGGATTCGTAAGTGTTGGGCATCGAAC
AGACTTTTTTTTTCAAAAACTGGAGGCGTTAGGGCTTGATAATCCATTAATCGAAAATAAATAAATAAATGAGAATTGGCCTATGAATTATGCAGAT
ACTTGTATATTTTTCGTGTGCTATGGAGAACAAATGTGAATGTGTGATCTGATCACATGACATGGCACTACTTAAACTAGATTAGATTGAACCACTT
CTCTCAATATTAGTCAAAGATGAATATCACATGGTCGGCATTCAATCAGGAGGTCCAGACTCTGGCTGTATTACTGAACCCACATGATCAGTCCGCA
AGATGACCCACACAACGTACGTACGGAACACACATGTGCTTACTTCACTAGTTGTAGTGTATGTGCTCAGTACTCGAGAAACAAAATTGTTATTTAT
TTTAATTATTATTGGTTTTCTAAACAACATTGCTTTTATATTTTTCAGAAGAACTGAAACCCTTGAGGTTCAGCCCATTAATTAAGAAGAAGAGAAT
TGCCAGATTAACTAGTGGAAAAACACGCGAAAACAGGTGCATCACACCCACAAGACGTCGTGGTTAGTTATTTTTGTTATTCTTCTCAGTGAGAATA
TAACGAGTTTCCCTCTATAAGCTAGTGGTAGTCCGAAATTGCTAGTGGAGCTCAGGCTCCATTTTTTAGAAAATGATGACCCCCGGTCTCTGCATCT
GGGAGATGCATATGGCCACTTTATTGATTATTCTCGAGGACTTTACAAAGTATTACAAATAATATATCTGAATCCACCATCTTAGCAACATATGCCG
CTACTCCTATCCATATGATGAAGGGATGCTAGCTGGGCCACTACCCAAATCACTCACCTAAGCCTAACATCAAAAGCTGGAAACCCCAGCCGAGCCA
CATACCGGGTCTGGGGAACAATCCGGTCAGACGCACTCGTGTGTCGTTGCCGCCATCTTCCACAGGTCCGTCTTCAGATTATATTGAGGCTTCTACC
TTGTCTGGCCACTCTGCCATCGACGTCACCATGACGCCAGACAGCTACCTCCTCCTGCGCGAGTCCATCTCCGCGCATCGGACGCCGAGCCTCCACA
GCGCCATGCCGCCGATCTCCGTCGCCATCAATGTGTGAGATGAAGTACCGCTCCACCATCCCCCTAGCCATCACTTGCTCCAAAACGATGCCCCCAA
GAGGGAAAGCGATAAAACGTCATCATCGTCCGATCCGGAAGACCCAGATCTAGAGTTTCCCCTGGAGCATCCCGAGCCAGATGACGCAGACTGCAAC
GACGATGCCTCGACAAGGGAACGACATCTAAGACGCTGTCATCGTCCGCCATGACCGTAGTCGGCGCGATTTTCATCGGCAGTTGCTCCACCAGACT
GAAGGAAATATGCCCTGGAGGCAATAATAAAGTTATTATTTATTTCCTTATATCATGCTAAATGTTTATTATTCATGCTAGAATTGTATTAACCGGA
AACATAATACATGTGTG 
 
>TaFDL-A6 CDS, extracted from IWGSC_CSS_5AL_scaff_2776616 
ATGAGCTCTGAAGGCGGTGGCACCGCCATCACAGGCAAGAAGCGGAACAGGGCCCAAATTCAGACACTAGTCAGGGAAGGCTCTCTCTATAACCTCA
CCCTCAGTGAGGTTGAAAGCCACCTTGGTGCGCCACTTCTTAGTATGAACCTTGATGACTTTGTGAGGAGTGTGCTTCCAGATGAGAAGAACCTTCC
ATTACCAAATGGCGCTGGGAATTCAGGCAGTCAAAGCACGTCAGCTTTTGGTTTGGAACGTCAGGGCAGCAGCATTACTGTGCCCCTGCCATTGAGC
AAGAAGACAGTGGATGAAATTTGGAGAGACATCCAGCAGGAAGAGGAGAGTAGTGATGATGAGAAAAGGAGTTCAGGTTGTGATGCACAGATGTCGT
TTGGGGAGATAACACTTGAGGAGTTCTTGCAAAGGGCTGGCATTGTTACTGGGCAGTATCAGAAGGATGCTGAGGAGTTAATTGATCTTGTAGGAAC
TGGAGAAAGTGCTCATTTGATGACCAGAGTGCAGGATTTCCCACAGGGAACAAGTGCAATTGATGCGTATATTGTACGTCAGTCGATTGCGCAACCG
TTGAGTGTTGCAATCCCTTCGACAATGGATTCCATCTACCCAGATCGTCAAATGAGTATTTCGTCATCTCTAGAACTTTCTGATCTTCAAAGTCCTA
GTCGTAAGAGAATGTCTTCCCAGGATGTGGTATACAAGGTTGCTGATCGGAGGCAGAAGAGGATGATCAAGAACCGAGAATCGGCTGCACGTTCAAG
AGCTAGGAAACAGGCCTACACAAACGAGCTCGAATGCAAACTGTCTTGTCTGGAAGAGGAGAACAAGAGGCTGAAGAGAGAGAAGGAGTTGGACATG
TTATTGAAGTCCGCGCCCCCTCCAGAACCGAAAAGGCATCTTCGGAGAACGAGATCGACCTCATTCTGA 

 
>TaFDL-A6 protein, extracted from IWGSC_CSS_5AL_scaff_2776616   
MSSEGGGTAITGKKRNRAQIQTLVREGSLYNLTLSEVESHLGAPLLSMNLDDFVRSVLPDEKNLPLPNGAGNSGSQSTSAFGLERQGSSITVPLPLS
KKTVDEIWRDIQQEEESSDDEKRSSGCDAQMSFGEITLEEFLQRAGIVTGQYQKDAEELIDLVGTGESAHLMTRVQDFPQGTSAIDAYIVRQSIAQP
LSVAIPSTMDSIYPDRQMSISSSLELSDLQSPSRKRMSSQDVVYKVADRRQKRMIKNRESAARSRARKQAYTNELECKLSCLEEENKRLKREKELDM
LLKSAPPPEPKRHLRRTRSTSF* 
 
 
>TaFDL-B6, IWGSC_CSS_5BL_scaff_10903754 RC 
ATGAACAATATTTTGAAAACCGGAACATATTTTAAACAATTTGAACATATTTTTCAATTAGCAAACAATTTTTAAAATTCAAACATTTTTTAAAGAA
CGATAGATTTTACATGCAAATAAAATTTGAATAGTTTGAACATTTTTAAAATTATGAAAAATGAAAAATTGAAGACAAAGGGAAAAATAAAGAAAAA
AACAGAAAAAAAGATGAAAAAGAAAACTTGAAAAATAGAAAAGGAACGAACAGGAAAAGATAGAGAAGAAAAAATAAACAGGAAAAAGGAAAACGAA
AAACGAAAAAGAAACAGAAATGTTAGGAAGCTCCTAGAAGAATCCCAAAGCCGAAAAAAAAAGGCTGGGAACAAGCGAGAAGGCTCCTGAAACCGGA
ATTGTCGAAACATTTTACGGGCCGGCCCACGCGTCGTTCGATCTCCCTATGCGTCCGCCCGGCAACTTTCCGCATCTAGCGGCAAATAGGATATTCC
CAATAGAAGACTATGCCTAAATTTTTTTCTGAGTCGACTTAGAAACATAAGCCTGCACGTCAAATGGACCGACATTCTTTTGGGCTCTGGATTTCTG
GATAATTACCGGATTGGTTAGATCCATCCCAAACAAAGCACACCTTGGCCCAAGTAACAGACGTCCACGTCTTAGGGCCCGCCATCACTCTCTACCT
GTCGTCGTCTTCGTCTTCACGCGAGAAATATATTCTCCGGTGCTTTCCCTTTCTTTCTCTCTCTCTCTTTTCTCCTCTCTCTGCGCGCGGAGCAAGA
TTCCACTCTCGATACCTCGGAGTTATCGCGCACCGAGCAGCAGATTATCCCCTCCCTGCAGGCATCGCGCTGCTTCTCCAAGTTAGTATCTGATCCT
AATCAGCTCTGTTGTCTTTCCCCGCACCCGGGCCAAATTTGTTCCGCTGATCCATCATGGCGTGCTTTGTTGGATTGGAATTGGATCAGTTAGCACA
TTTTACTGGGAAACCAGTGACGTGCTATTAGCGTAGGTTTCATCTCGTCCTGAGAACGAAGCGGAATTCGCGGATTTCTTGCTTGTTTTGGGGTTTC
GGGTGTTTTATGCGGTCCGCGTTTGAGCAATTGGGGGGTGCGATGAGATAGACTGGTGCTCCACTGATTTAATTTAGAATTGGGATGATCTGTGTAT
CCGTTTATTTAGGTTCTACATACGATTGTATCGTTCTGGTTCAGACTACAGAGTTTTGGGTCTGCGGTAGATGTATATTTGGCTAATAATTGTATTC
CTTTTGCTGCCGTATTTACTTTCTAAGTTCGTGTCAGTACGCGTGCTCTCTTTTCTACTGCTTGAAACTCTATAATCTTAGAGGATGTGTTATTATT
TTTTTTCAAATGGGTCTTTCATTTTCTTTAACTTACCCCTCCTGGTAATAATCTACCAAATGTTAGTCCAGTACTCAGTTTATGACTTGGGCGCAGA
GGTTTTTGTCTCCAATCTAGGGAAGTAGTTTCATTGATGCTGTATAATTGATTCTTCAAAATGATGTTTGACATTTGAAAAATAACTCATGTGTACA
TTCCATGAAGTATGAGCAACACTTTTTGGGAGAAAAACATGTCCATTTGTGTGCTGTACAAAAAAAAAGAGTGGCAGAGTAAAATAGCATACAATTT
TTTAGGTGCTGCACACAAATTGGCTTGCTGACCATTTGCATGTCCATACTTTAATTCCATGATGTATGTACAAAGTTATTCGTGCAGCACAGTATAT
GAAGAATGGTCCTACCTGAGATTTTGTGGCACTGCCTCACTGGTGCCATATGAATTTTCCATAGGAAGTGTATTTGCAGTATTTCATAATGATTATG
CTATTCTTTTCTCGTATAGGATCATATATATTTTTATTACCTTTCCTGTTGTTTGGTTCATTTTTTCCTTCTTCAAGCCAGTGGGTCAGGATAAGGT
TGCACCTGCCTTTTGGGTTTGGCTTCAGTTTTGAGTTTAGTGTCTAGTCAGCAGTCACAACCATCAGTGTACAATTTTTTGGACAGGTTGCCCTTTA
TCTTTTATTTGTTGGAATTCGAAGTTGGACAAAATACATATGATAGTGCACGTTGAACTACATTCTTCACTAACTGATAATTTTTCTGAGCTTGCTC
TATCATATGTATATTGGATCTTAATTAAATCTTTCCTTATTGCAGTAAGATTGCCTGCTTGAATTAATCAAAATCTGAACATTTTTTGCACAAGGAT
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TACCAAAATCAGAAAGCTTACTGTTTCATGCTATCAACAACTGATCATCAATAGTGTCATTGGTCAAACATAAAACAGGCAAAATGAGCTCTGAAGG
CGGTGGCACCGCCATCACAGGCAAGAAGCGGAACAGGGCCCAAATTCAGACACTAGTCAGGGAAGGCTCTCTCTATAACCTCACCCTCAGTGAGGTT
GAAAGCCACCTCGGTGCGCCACTTCTTAGTATGAACCTTGATGACTTTGTGAGGAGTGTTCTTCCAGATGAGAAGAACCTTCCATTACCAAATGGCG
CTGGGAATTCAGGCAGTCAAAGCACGTCAGCTTTTGGTTTGGAACGTCAGGGCAGCAGCATTACTGTACCCCTGCCATTGAGCAAGAAGACAGTGGA
TGAAATTTGGAGAGACATCCAGCAGGAAGAGGAGAGTAGTGATGATGAGAAAAGGAGTTCAGGTTGTGAGGCACAGATGTCGTTTGGGGAGATAACA
CTTGAGGAGTTCTTGCAAAGGGCTGGCATTGTTACTGGGCAGTATCAGAAGGATGCTGAGGAGTTAATTGATCTTGTAGGAACTGGAGAAAGTGCTC
ATATGATGACCAGAGTGCAGGATTTCCCACAGGGAACAAGTGCAATTGATGCGTATATTGTACGTCAGTCGATTGCGCAACCGCTGAGTGTTGCAAT
CCCTTCGACAATGGATTCCATCTACCCAGATCGTCAAATGAGTATTTCGTCATCTCTAGAACTTTCTGATCTTCAAAGTCCTAGTCGTAAGAGAATG
TCTTCCCAGGATGTGGTATACAAGGTTGCTGATCGGAGGCAGAAGAGGATGATCAAGAACCGAGAATCGGCTGCACGTTCAAGAGCTAGGAAACAGG
TTTATTTTTCTGACTCTTTACAATTCAAGTCATGACTATAGAACTTGTTTAGCACTTTAGAATGATATAAAAGTTTCTATGAGATTTAGAAACATAC
TAATAGAGGAAAAGGTGAATTAGCTCTCCTGTAGGAGCATGGTCCAGTTAGCAAGGAGCCTAGCAAGCAATCTCTAATTAGCACAACTCCCAAAAGC
TAGTTTTTTTTGTAAGAAAGACCTTTATTTGGTTACTCTGCACAAGAACAGAACTAACATCCCCTCTTTAGATTAGAACACACTATAATAGGTTAGT
TTGCCTATTTTGCACCTACATAACCCCCCTATTTTACTCATTGTAGGACTACTGCTGTTCTGGATTTATCTTACTACACCATAATATGTTAGCTTGT
CTATTTTGCACCTACATAACCCCTAATTTACTCATTGTAGGATTACTTCTGTTCTGAGTTTATCTTAATTCACGACAGCACTGGGTATATCACTTTG
TATATCAAAACTAATTTTTTTTCCTTTGGGAACTTTTTTGTATGAAATTTAGGCCTATACAAACGAGCTCGAATGCAAATTGTCTTGTCTGGAAGAG
GAGAACAAAAGGCTGAAGAGAGAGAAGGTAGATCATGCTCATTTTCTGTACATAACCTGTTTAATTTCCTTTAGATTTGTTTGGTGGAGGTTTGTTT
AACTTGCTACTGTTATTTTTTCCAATGTTTTCATGCTTCATCTGTATAGTTTGCACTTTTAGTGTAAGCATGCACCGGCATGCCCTGTTTCACCAAA
TAATTTACACCTTTGTCTCCTTTTTCTGTTGGTGATTAAAAAAAAAGCAAAAGCATCGCTTTGGATGTACTTCTCAAATACTTGATGCTGAAAGGAA
TATTCGTTGAGTACATAAATTGGCTGCCGAAAGAATTATATTTCCGTGTTCTTTACTTGCAAGATTTGCCTCTTGGGTTTCCCACATGAATACAAAG
AACACACAGTACATTATATTTGATGCAGTTTTCCCAAGAACCAGCAATTATTGCTATGTGCTATTGAAAGTGTCTGTAGTATTACCATTCACCTCTT
ACTGACGACAAGGATGTTTCACCACGTTCGCTTGCAGGAGTTGGACATGTTATTGAAGTCGGCGCCCCCTCCGGAACCGAAAAAGCATCTTCGGAGA
ACGCGATCGACCTCATTCTAATTGTGTGTAGAGTACAGGCTTCTGTAGATTTTGATCACTCTTTTGCTTTCTCCTCGCATGTAACTATGGAGTGTGT
GCAGCTTGCTTTGCTTGTAATTTGTAAAGGCCTGGGACACCCGACAATCTTGTGAAATATCCTCCCGGCCCTTAGGTTTCAGATTTGTAAATCTGAT
TGTTGCAAATATTCTTGCGGCACGGATCCCAGTGTATGGACCGTACTGCGAAGTTTCTTGCTAATACTTTCTGTAAGTTTTCGCTGCTGTAACCTGT
AGCCGCATGGTAAACTCAATGAACCCTGTATCTGCTTTCAGAGTCTTTCCGTGGGAAGAGAATGTCTCACGGCAGTCTAAGCTGAACTAGAGAATGT
TAACCCAAGAAAATCCCTCTTGTGGTCATCTCATTCCCATGTTCCATATGCCATCTACCAGTGTGGTCCAAGAGAAAAGGGCCAAGACCCAAGAACG
TCTCAATGATTGCAGAGGAAGAAGAAGAAGCAGCTCGGCAGTTAACTTGGCCAATTATTAGCTCGTCAAGCTTAATCTTTGGACTTGGGACTTGAGA
GACAGATGGTCCATGGCCAGCCTCTCCCATGTGAGAGTCCAAGCTAGTACTTATGAGCATTATTTGCTTTTTTTTTCTCTATAGCACGTATCGGAAT
GTACATCTTTTGTATTGGAAATACAGTTTGTCTAATTCACATCTAGATGTTTTTTTAAGGATGTCACATCTAATCTCCCACAAATATATAATGTAGC
ACTTGGAAATAACACGCCAAAATAGTGCGCCGGCCAAAAAAAGGTTAAAAGGTACTACTATTGTTCGGATCATGTCAATTTTTCCTCAATTTTTCTG
AGCTCATGCCATGGGAATATGAGATCCATCTAACCGGCCGCCTAGTTTGGAGTGCGAGGACTTGTCTTGAATCCTGCCGGAAATTGAGCTGTTTATG
TGAATTTCATATGGAGTTTCCTGAATTCGTAAGTGTTCGGCATCGAACGGCCTTAGGGCTTGATGATCCATTAATCGAAAAAAAGGAGAATTCCTAT
GAATTATGCAGATACTTGTATATTCTTGGTGCGCTATGGAGAACACATGTTTTTTTTTGAACTGTCCAGCAATTGCTGGCTATTTCATTGATTTAAA
GCAGGGAGAACATGGTGATAACAGAAAAGTGCGTGGCGGTCAGGGACCAAGGAGAAAACTGAAAAAGAAACAAAAAAGAGAAAGAGGGTCACTAATA
ACCTACTATCTCATGGTGGCTCCCCGAAGGGGATCTCAATGCAGTTGGCTCCCGCCAACCTCCATAATTCCAGTGAGTTTCTCAGTTCTCTCACAAT
GGCAGAGGTGGAGGATATCTTGTTTTGAAAAGTGCATCTATTCCTCTCTTGCCAAATCTCCCAGCATGTTGCAAGGAGCATTGTTTTTGCTCCTTTC
CGCTCCGTTGGTGACGTCCTGTTGATTATTTCTCTGATAATCACCAAAGGCTTCTTCTGGTGCCAGTCATCCGTCGGCGTGAAGGCGGAGCAGCCGT
GCCAAGATGCCACCCGTTGCCAAACTTTCCAAGCCTCGGGGCATTCCCAGATGATGTGCTTGCTTGACTCCAGGCTCCGGAGACAGAGCTGGCAGAA
ATAGCCATTTGGCCAGCCCCGTCGTTGGAGTCTGTCGTTGGACCAGACTCGGTTTTGTAGCAGCAGCCAACAAAACATTTTGATCTTTCCAGGGGCC
CAAGATTTCCATATGATGTCTTCAAACTCTGAGTTGTGCCGTCCCTGAAAATGCATCTGGTAAGCGGAGCTCGCTGTGTATCCTCCCTTTGCCTCCC
TGTTCCACTGAATTTTGTCCCTTTCATCATCGTTTAGCTGGACGTTTGCCTCACGAGTTCGCCGGTGTAGCCGCAGGAAATCAGTCAGTATCCGGTT
GATATCGCCGTGCTCAAGGTCATTGATCCATGCCTCGTTTTGCAGAGCTTGAAAAACTGTCCTGTTTTTGCGTCGGGAGTGTTTGAACAGGGTTGGG
AAGCCCTGAGCTAGTGTTCCAGGTCCCAGCCATGTTGATTGCCAGAATAGCGCCGTCTTGCCATCTCCAACTGTCACCTTTGTTGCTGCAGCAAACA
AAGCTCTGTCCGTGTCATCACATGGTGGTGGTGTGCCAACCCATGGTCTGTCCGGATCGTTCCAGGCGATCCATAGCCAGCGTAGCCGGAGCGCTCG
GCTGAAGCTTTGCAGGTCCAGGATTCCAAGCCCTCCCTTCTCTGTTGGCGCGCAGACTGTTGGCCAGTTCACCTTGCAGTTGGCCCCTGTTACTTCC
TCCTCCTGCTTCCAAAGGAAACGCCTTCTACACTTATCAATTTCTTTGAGTAATTTGGGTGGAACCCGTAGAACCGAAAGGGCGAATGTTGGCATTG
CGGTGAGGACGCTGCGGACCAGCACTCTTCTGCTTGCCAGGGGAAGGAGGCGGCCCTTCCAGCCAGCTAGCCGAGCCTTGATCCTATCTATCAGGAA
CTGCAGGTGCACTAATCTAAGCCGTGTCGTTGTCACCGGGAGGCCTAGATATCTAATGGGGAAATAGTTGATGGAACCACCAAAATTTCCAAGGATG
TCAGCAAGATCAATGTGTTCACATCTAATCGGTGTCGCTGTTGATTTTGCCGGGTTGATATGCAGGCCAGTGGCGTTTCCAAATTCAGTGAGTATCT
CCATGATGGTTTGCACTTCATGCTGGTCTGGGTTTGCGAAGATTACTGCATCGTCTGCATATAGACTGACTCTAAGCTTGATCTCACGGCCCGGCAG
AGGGGCGATTAGGTCGTGCTCCACCGCTGCTCTAAACACTCTATGAAGTGGGTCTATGGCTAGGATGAAAAGGAAAGGCGAGAGGGGCTCGCCCTGC
CGCAGTCCCCTTCTGTGTACTATGTTTGGCCCGGCTATGCCATTGAGCAGGAAGGCCGATGATGATGTGGAGAGTAGCAGGGCGATCCAGTCGCGCC
ACCTCGCGCTGAAGCCAAGCTCTTGGAGCAGCTCGAGCAGGTAATCCCAGGAGACATTATCAAAAGCCTTGGAGATATCTAATTTCAGTAGCAATGA
CGGAGTCTTCTTTGCGTGGAGGGACTTGACACAATTTTGCACGTAGAGATAGCTATCGTATATGCATTTTGTCCTGAGGAAGGCCGTCTGCGCCGGA
GAGATCAAGCTTTGAATCACCGTTGCAAGGCGGAGCGAGAGCACTTTGGAGATCAGTTTTGCAACCGAGTGAATTAAGCTAATCGGTCTGTAGTCGT
TGATTGCGGCAGCACCATCTTTTTTGGGGAGTAGGACTACGACAGCTGTGTTGAGGGCTTGGAAGTTCCCCCCGGCTAAGTGGTAGAACTGATGAAA
AACTTGCATAACATCCCCTTTTATGATTGGCCAGCAGCTTCTGAAGAACACCCCGGAGAAACCATCCGGGCCAGGTGATTTTTCCGCCGGCGATTGC
TTGATCGCTTGCCACACTTCCTGCTCAGTGAACGGGTTGTCCAGGCCACCACCCTGAACCCTTGGCATGTCTATGTAGCTCTAGTCAATTGTGCTAG
TTCGGTCCTGTCTTGTCCCTAAAGATCTAGTGAAGTGAGTATGGACGATTTCCTCTTTTTCATCGTGCGTAGTGGCAACCCCAGCCGGTCCGTGCAG
CGAGTGGATGAAATTTTTCCTGCGCCTGGCGTTGATCTTGGCCTGAAAGAAGGCTGTTTGAGCGTCCCCCGCCCGCAGCCATGTTATCCTAGATGCA
TGTCGTTTCCGGGCCCTTTCCACCGCTGCCAGCCCAAGAATTCGCAGCTTCAGAAGCTTTCTCAGGTGAAACTCACTCTGCGTGAGCGTCCGACGCT
CTTGCGCTATATCTAGCCGTAGCACTACCATTGTGGCCAGCTGCAGCTGCATTTTAGCATCACTAAACAGGGACTTGCTCCAAATTTTGAGGTCTCT
AGCTACCCGGAGCATTCTGATGTTCAGGCGAGCAAAAGCGCAGGCCACTGGCGCTGGCCGCTGCCATGCTCGTTGCACCGTCTCATGGAAGCGCGGG
AACTTTGGCCAAAACGATTCAAACCGAAACCGGGGCGTCGCCCTAGGGGCAGAGGCAGTAGCTAGTAGCAGTGGGCAGTGATCCGAGCATGAAGTTG
ACGCCGCGTGGAGCATGAAATCAGGGAACAGGACCTCCCACTCAATTGTACAGAAAAACTTATCTATGCTCGCAAGAGTTGGCTCTCGGCGCTCACT
ACTCCAAGTGAAACGCCTATTTTTGCATTTGATCTCCCGCAGGCCACCAGCATCTATTGCCGCCCTAAACCTACCCATGATCCTTCTGTTTATGTTG
TTGTTGTTTTTATCGCGGGCCTCGTAGATGATGTTGAAGTCACCATTTAGGAGCCAGGGCTCTCCGGGGGGTGTGCAGCTCTGACTAGCTCCACCAG
AAAGGAGTCCTTTCGCGCGCTCTCAGACGGGTCGTAGACCGTTGTCAACCAGAAACTAGCTCCCGAGGAGAGGATCGTGGCCTTGGCCGTGATGGAG
AACTCGCCGATCATATGGGATTGGATGCCGACCGAGGTCGAATCCCAGAAGATGGCAGCGCCTCCTCTTGTGCCATTAGCTGGCAGGACGATGCGGT
CATCGAGCCTTTGCCCTCCTACTTCTCTAGCAATCGCTGTCGTCCATTCCTCGAGCTTGGTCTCCTGGATGCAGAAAATGGCTAGACGGTGTGCGTT
TGCCGTGTCTTGTACTACAGCACACCGGGCTGGATTATTCAGGCCCCGGACGTTCCAACACATGATTGGGCCGGCCGTGCTACTCATGAGGAACATG
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GATCATTCGCATTGTGCTAGCCTTAGGTGAGAGCCAGGGCTGGTCGACGACAGTTTCTATTTCTGAAGGAAAACACAAGTACACAGCACTACCATCC
GGGGGTTGCCGGCGGCCACCAATAGGCCCAAGATCCCGCCGGCAAACAACTACCAGCCATGCCCAACTACTGTTACATCTCACTAGCCCTAAGGCTA
ACAATCTACTACTTAGCTTGACCCAGCACAGGGCTGGTCGTCGTCGACTATGGTGGTGCTCTAACATGGGGAAACCGGGCGGCCAGAGGCCTCTCCA
TCAGCGCCAAGCATGCCGGCAGCGGCCTTGAGAGCCTGGGCGTCTAGGCGTGTCAGTCTTGCGATCGCAGCTATGTCTTCGTCCGTCAGAGGCTCGT
CGAAGCGGCGGATGAGCGCCTCAGCCGCAGCCGCTGTCATCTTCTCCTTTGGTCCCAGGATCCCAAGCCCATGCACCAGGCGGAAAGTTGCACGCTG
CGCATGGGGTACCGCCGTCTTGTTGCTTGCCTGTCGCGCACTCGCCCGGACTGGGACACTGGTTGCTCTGGTCTTGGGGGGGGCTGTCTCTTGCTGG
GGGCTTGCCGATCACCGGGGTGGGCGCACTGGTGAAGAACGGAAGCGTCGGCTGGCGCTGCACCTTCGCTCCGTCATCCCTGCCTAGCTGCAGCTCG
GTCACCTGCCTGGTCACGGCCCCCAGCTGGAGCGCGTGAGAGGTCACGGTGGCGGGAGTGTGACGCGCCAGGGACAGCGCCGGTCCCAAGTCCGTGG
ATTCCCCGCTGGATCCATCTTCATTGGCGAAGTCGAGAGGCTTGTTGAGCTTGGCCGCGATCACCTTGTCCAGCGTTGGAGCCATCACATCAGGGCG
CTTGGGCGGCGTCAGTTGCCGCTTGTCTCCCTCGAAGAACTGGGCCACTGGATCTTCCACCGGCGCAGCTGAGGACGAGACAGTGTCCCGGTGCAGC
TTTCATGGTGGGGCGAGCAGGGACACTGGCGCTCCCCCCTGCCCCGGCATCTGCAGCTTTCCCTTGGTCGGCGCTTTCTCCTTCAAGACCGACGAGC
GAGCGCCCTCTTTGCCCTCGCCCCTCGGGCCGGCGTGGGCGCGCTCCCGGGGTGCCTGCGGGCGAGCCTCAACGTCAGGCAGCCGGTCTCCAGGCGC
ACATTGGCGGTGCCTTGACGTCGGGGTGCGGCTGCGGTGTCTGGTGGTGGCCTTGGGTGCCTTGCCGTGGTCCGCCGCGCGCCCTCTACCTAGCAGC
GCTTCCCTCCAGGAGTGGCGGTGGTGTCCTCGGTCATCTCCGTCATGCTCCCTGCGTGCACCCCCCAGCGGCATCCCTTTCCAGCCAGAGGAGGAGA
CACGCGGAGGTGGGCGCAGCAGGGGCGCCTGGGGTTGCGCGGGCCGCCCGTCTTCAACACGCACGGTCCAGACCCCAGGGTCGATGCGGGGGTATGG
CCGGTCGTCGTCTTCATCATCGTCGGAGGGGAGGCCACTCTGCGGCGAGTGCGAGGAGCGCGGCGAGAGCGGCGTCCAGTCCTCGACGCGGTCCATG
TGTAGCAGCAGGTCATACTGCAGCAGCTCCGGCGGAGGAGCGACCGCGCGGCTCGGTGGCGAGTAGCCGAGCATCTCTTCCACGCGGCCCGCCCCCC
TCGCATGCTTCCAGATCGTCCTCTTGGTCGGGATGAAGGAGAGGTTCCAGACCCAGACCCAGCATGCGAATAGCTTGGTGTCGGCGCGCTCAAAAGT
TCGGCTGTCGAGGCGGTCGACGATCACCTTGTCTCCAAGAACCTCCACCGCGCCCTCGAGCGTCCAGAGCTGCATGGGCAGCTTCTCGATGACCACC
CGGACGTGCAGCATCCACTTCTGGTGCACGGCGTGGGCGTCCTCCCGCCAGGGCTCCAGCAGGAACGGCACTCCATCGACGATGAGCGAGCCGTGCC
GCACCGCCAGATCTTTGTGCCCCGGCAGGTTGAAGAAGACGAAGAAATCTTCAGGGTCGTGGGCGGTCACGCGCAGCAGGTGAGGCGGGACCTTCAG
CTCCTTCTCCAGCGCCCTCCCGATGGACAGAGGGCTTGCGGCGTGCGCCTTGGTGCCGACCGCAGTGATGACGACGGCATGCTGGGTGAGCAGGGCC
ACTTGGTGCTCCATTGCAGGGGTGGAAGCGATGACCTTGTGGCTGTTGCGCGGGCGGCGAGTGTGGTCGACAGCCGGAGCGAGCTCCATGGCAGCTG
GGGAGGGAGGGAGTGGCGGCGGTGGCGTAGGTGGCTGAACAGGAGGGTTCGAGCGACCAAGATCGCCGAGGCGCTCTCTAGCAGAGCCCCCTCCTCT
CTTCTTGCGTGGGTTTTGCGGGCATTCCCAGCCGTAGTGCCCCTGCCGCTTGCAGATGATGCAGCGCAGGGGGTCTCTACAATCTACTCTACGATGG
TGAGTGCTCAGGCAACGGAAACAGAGGCCTTTGAACCTGCTTAAAAAGGCCTCGCGGCCGGAGACGTGGCGATGGCGATGGGCGACGGAGCGCTGCT
TCCGGGGGTGGCCAGAGCCCGCTGGATCAGAGCCAGCGCACCGGCCCTTACGAGATTTCTGGAGCGTCCATCCCTCTTCAATGGCGCTGTCATTGCC
ACCCTCCGCCAGCTGAGCTTGGGGGGAAGGCACCACCACAATGGATTTGAGGCGGGTGCCCCCAAGATGGGGCGGCGCGGAGTTGTCCAACGGGGCA
ACCACAGCAGCAGCTCCGGATCCACGCAGGGGGGCGAATCCAAAGGGCGGATCCGCGGCGACGGTGCGGCAGGGGTCTCCGGCACCTGGGACGGACC
GCTGGACGCAGCCCAGATCTCCCCCTTCTCCGGAGTGCTCCAGGCCAGGCTGGTGGTCGGCGAGGCCGGGCCCCCCCCTTGGGAGCAGCGCGACATG
GCCAGGGGCGGATCCACCGGCCGCCGGGGGTAGGCGCTAGGGCGTGGGGTGGCCGCCGCGGCCGGAGCGGCCCGCGGCGCTGGGGGAGGAGAGGGAG
GGCGGTTTCGTTGTGTTGTTGCGATGCAATGCAATGAGAACACATGTGAATGTGTGATCTGATCACATGACATGGCACTACTTAAATTAGATTAGAT
CAAACCACTTTTCTCTATATTAGTCAAAGATGAACATCACATGGTCGGCACTCAATCAGGAAGTCCAGACTCTGGCTGTATTACTGAACCCACATGA
TCAGTCCACAAGATGACCCACACAACGTACGTACGGAACACGCATGTGCTTACTTCAGTAGTGTAGTGTGTGTGCTCACTGCTCAGTATTCGAGAAA
CAACTTGTTATTTATTTTAATTTTTGGTTTTCTAAACAACATTACTTTCATATTTTCGGAAGAACTGGAACCCTTAGGTTCAGCCCATTAATTAAGA
AGAAGAAAATTGCCGGATTAACTTGTAGAAAAACAGGCGAAAACTGGTGCATCACACCCACAAGACGTAGTGGTTAGTTATTTTTGTTATTCTTCTC
AGTGAGAGTATAACGAGTTTCTCTGCCTAAATATATATAGTTATATAAGCTAGTAGTAGTCCGAAATTGCTAGTGGAGCTCATGCTTCATTGAGCCC
AACAAACAAAAACAACAACAACAATGCCTTTAGTCCCAAACAAATTTGGGTAGGCTAAGGTGAAATCCGTAAGATCTCGCGACCAACTTATGGCTCT
AGCACATGAATAGCAAGCTTTCACGCACC 
 
>TaFDL-B6 CDS, extracted from IWGSC_CSS_5BL_scaff_10903754 
ATGAGCTCTGAAGGCGGTGGCACCGCCATCACAGGCAAGAAGCGGAACAGGGCCCAAATTCAGACACTAGTCAGGGAAGGCTCTCTCTATAACCTCA
CCCTCAGTGAGGTTGAAAGCCACCTCGGTGCGCCACTTCTTAGTATGAACCTTGATGACTTTGTGAGGAGTGTTCTTCCAGATGAGAAGAACCTTCC
ATTACCAAATGGCGCTGGGAATTCAGGCAGTCAAAGCACGTCAGCTTTTGGTTTGGAACGTCAGGGCAGCAGCATTACTGTACCCCTGCCATTGAGC
AAGAAGACAGTGGATGAAATTTGGAGAGACATCCAGCAGGAAGAGGAGAGTAGTGATGATGAGAAAAGGAGTTCAGGTTGTGAGGCACAGATGTCGT
TTGGGGAGATAACACTTGAGGAGTTCTTGCAAAGGGCTGGCATTGTTACTGGGCAGTATCAGAAGGATGCTGAGGAGTTAATTGATCTTGTAGGAAC
TGGAGAAAGTGCTCATATGATGACCAGAGTGCAGGATTTCCCACAGGGAACAAGTGCAATTGATGCGTATATTGTACGTCAGTCGATTGCGCAACCG
CTGAGTGTTGCAATCCCTTCGACAATGGATTCCATCTACCCAGATCGTCAAATGAGTATTTCGTCATCTCTAGAACTTTCTGATCTTCAAAGTCCTA
GTCGTAAGAGAATGTCTTCCCAGGATGTGGTATACAAGGTTGCTGATCGGAGGCAGAAGAGGATGATCAAGAACCGAGAATCGGCTGCACGTTCAAG
AGCTAGGAAACAGGCCTATACAAACGAGCTCGAATGCAAATTGTCTTGTCTGGAAGAGGAGAACAAAAGGCTGAAGAGAGAGAAGGAGTTGGACATG
TTATTGAAGTCGGCGCCCCCTCCGGAACCGAAAAAGCATCTTCGGAGAACGCGATCGACCTCATTCTAA 
 
>TaFDL-B6 protein, extracted from IWGSC_CSS_5BL_scaff_10903754   
MSSEGGGTAITGKKRNRAQIQTLVREGSLYNLTLSEVESHLGAPLLSMNLDDFVRSVLPDEKNLPLPNGAGNSGSQSTSAFGLERQGSSITVPLPLS
KKTVDEIWRDIQQEEESSDDEKRSSGCEAQMSFGEITLEEFLQRAGIVTGQYQKDAEELIDLVGTGESAHMMTRVQDFPQGTSAIDAYIVRQSIAQP 
LSVAIPSTMDSIYPDRQMSISSSLELSDLQSPSRKRMSSQDVVYKVADRRQKRMIKNRESAARSRARKQAYTNELECKLSCLEEENKRLKREKELDM
LLKSAPPPEPKKHLRRTRSTSF* 
 
>HvFDL-H6 morex_contig_135261 carma=5HL ORTHOLOGUE 5H cM=43.76  
GATTCGTTCTTTGACTTAAATCCGGATTGCGGGTTGATTTTAGGAAACGTCGGGGGCTTTTTTGTAAATGCCGTGGTGGGTTTTCCGACGNNNNNNN
NNNNCGCTTTATTATTAGGTATAGATAAGCCTGCACGTCAAATGGGCTGACATTCTTTTGGGCTCTGGATTTCTGGGATAATTGGTTAGATCCAGCC
CAAACAAAGCTCACCTTGGGCCCAAGTAACACACGTCCACGTCTCGGGGCCTGGCATCACCCTCTACCTGTCGTCGTCTTCGTCTTCACGCGAGAAA
TATATTCTCCGGTGCTTTCCCTTTCTCTCTCTCCCTTTTCTCCTCTCTCTGCGCGCGGAGCAAGATTCCACTCTCGATACCTCGGAGTTATCGCGCA
CCGAGCAGCAGATTATCCTCTCCCTGCCGGCATCGCGCTGCTTCTCCAAGTTAGTATCTGATCCTGTTCAGCTCCGTTGTCTTTCCCCTCACCCGGC
CCAAATTTGTTCCGCTGATCCATCATGGCGTGCTTTGTTGGATTGGAATTGGATCAGTCAGCACATTTTACTCGGGAGCCTGTAACGTGCTGTTAGC
GTAGGTTTCATCTCCTCCTGCAAATGAAGCGGAATTCGCCGATTTCTTGCTTGTTCTGGGGTTTCGGGCGTTTTATTCGGTCCGTGTTTGAGCAATT
GGGGGTTGCGATGAAATAGACTGGTGCTCCACTGATTTAATTTAGAGTTGGGATGATCCGTGTATCCGTTTCTTTAGGTTCTATATATACGATTGTG
TCTTTCTGGTTCAGACTTTAGAGTTTTGGGTCTCCGGTAGATGTATATTTGGCTAATCCCAATTCTAAATTATTGCCGTATTTACTGTGAAAGTTAG
TGTCAGCACGCGTGCTCTCTTTTCTACTGCTTGAAACCCTATAATTTTAGAGGATGTGTTATTTTTTTTCTTCTTGCAGCCACTATAACCAATGGGT
CTTTCATTTTCTTTAACTTTACCCCCCTGCAGATAATCTACCAAATGTTTATACAGTAGTCAGTTTATGACTTGGGCCCAGAGGTTTTTGTCTCCAA
TCTATGGAAGTAGTTCGTTGATACTGTATAATTGATGCTTCAAAATGATGTTTCACATTTGGAAAAGAACTCATGTGTACATTCCTCTTTCCATGAA
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GTATGAGCAATAGTTTTTAGGAGAAAAACATGTCCATTTGTGTGTTGTACAAAAAAAAGAGTGGGAGAGTAAAATAGCATATAATTTTTTATGTGCG
GCACACAAATGGGCTTGCTGACCATTTGCATGTCCATACTTTATCCCATGATTTATGTACAAAGTTTTTCGCGCAGCACACAATATGAAGAATGCTC
TCACCTAAGATTTTGTGGCACTGCCTCACTGGTGCCATATGAGTTTCCACTAGGAAGTGTATTTGCAGTATTTCATAACGACTATGCTATTCTTTTC
TCATATTGAATCATATATGTTGTTGGTACCTTTCATGTTGTTTGGTTCATTTTTATATGCAATTTTTTTGACAGGTCGCCCTTTATCTTTTATTTGT
TGGAATTCGAAGTTGGAAAATTAAATACATATGATACTGCACGTTGAACTACATTCTTCAGTAACTGATAATTTTTCTGAATTATACATGTTTGTAT
CATGAGCTTGCTCTATCATATGTATATTGGATCTTAATTAAATCTTTCCTTATTACAGTAAGGTTGCCTGCTTGAATAAATCAAAATCTGAACAATT
TTTGCACAAGGATTACCAAAATCAGAAAGCTTACCGTTTCATGCTATCAACAACTGATCATCAACAGTGCCATTGGTCAAACATAAAACAGGCAAAA
TGAGCTGTGAAGGCGGTGGCACCGCCATCACGGGCAAGAAGCGGGACAGGGCCCACATTCAGACACTAGTCCGGGAAGGCTCTCTCTATAACCTCAC
CCTCAGTGAGGTCGAGAGCCACCTCGGAGCGCCACTTCTTAGTATGAACCTTGATGAGTTTGTGAGGAGTGTGCTTCCAGATGAGAAGAACCTTCCA
TTACCAAATGGCGCTGGGAATTCAGGCAGTCAGAGCACGTCAGCTTTTGGTTTGGAACGTCAGGGTAGCAGCATTACTGTGCCCCTGCCATTGAGCA
AGAAGACAGTGGATGAAATTTGGAGAGACATCCAGCAGGACCAGGATAATAGTGATGATGAGAAAAGGAGTTCAGGTTGTGAGGCACAGATGTCGTT
TGGGGAGATAACACTTGAAGAGTTCTTGCAGAGGGCTGGCATAGTTACCGGACAGTGTCAGAAGGATGCTGAGGAGTTAATTGATTTTGTAGGAACT
GGAGAAAGTGCTCATTTGATGACTAGAGTGCAGGATTTCCCACAGGGAACAAGTGCAATTGATGCGTATATTGTACGTCAGTCGATTGCGCAACCGC
TGAGTGTTGCAATCCCTTCGACAATGGATGCCATCTACCCAGATCGTCAAATGAGTATTTCGTCATCTCTAGAACTTTCTGATCTTCAAAGTCCTAG
TCGTAAGAGAATGTCTTCCCAGGATGTGGTATACAAGGTTGCTGATCGGAGGCAGAAGAGGATGATCAAGAACCGAGAATCTGCTGCACGTTCAAGA
GCTAGGAAACAGGTTTATTTTTTTGCCTCTTTACAATTCAAGTCATGGCTATAGAACTTGTTTAGCACTTTAGCATGATATAAAAGCTTCTATGAGA
TTTAGAAACATACTACTAAGAGAAGAAAAGGTGAATTAGCTCTCATGTTGGAGCAGAATCCAGTTAGCAAGGAGCCTAGCAAGCGATCTCTAATTAG
CACAACTCCCAAAAGCTAGTTTTTGTAAGAAAAACATTTATTTGGTTACTCTGCACAAGAACAGAACTAACATCCCCTCTTTAGATTAGAACATGCC
GTAATAGGTTAGCTTGCCTATTTAGCACCTAATAACCCCCCTAATTTACTAATTGTACGATTATTTCTGTTTGGTGTTTATCTTATTTCACGACAAC
ACTGGGTATATCACTTTGTATTTCAAAACTAATTTTTTCCCTTTGGGAACTTTTTTTTTATGAAATTTAGGCCTACACAAACGAGCTTGAATGCAAA
TTGTCTTGTCTGGAAGAGGAGAACAAGAGGCTGAAGAGAGAGAAGGTACATCGTGCTCATTTTCTGTACATAACCTGTTTAATTTCCTTTAGATTTG
TTTGGTGGAGGTTTGTTTAACTTACTACTGTTATTTTTTCCAATGTTCTTGCTTCATTTGTATAGTTTGCACTTTTAGTGTAAGCATGCACCGGCGT
GCCCGTTTCACTAAATAATTTACACCTTTGTCTCCTTTTTTCTGTTGGTGATTAAAAAAAAAATCAAAGCATCGCTTTGGATGTACTTCTCAAATAC
TTGGTGCACCTGTGGTACTCATTGAAGCCATGGCTGCATGAATAAGCATAGAAGCATGATGCTGAAAGAAATATTCGTTGAGCATATAAATTGGCAC
CCGAAAGAGTTATATTTCCCTGTTCTTCTGCTTGCAAGATTTGCATCTCGGGTTTCCCACATGAATACAAAGAACACACAAGGGCATTATATTTGAT
GCAGTTTGCACATACAAGAACCAACAATTGTTGCTATGTGCTATTGGAAGTGCGAGCTTGTATTTATCTAGTGATTACCATTCACCTCTTATTGATG
ACAACGATGTTTCACCGCGTTCGCTTGCAGGAGTTGGACATGTTATTGAAGTCTGCGCCCCCTCCAGAACCGAAAAAGCATCTTCGGAGAACGCGAT
CGACCTCCTTCTAATTGTGTGCAGAGTAGAGGCTTCTGGTAGATTTTGATCACTCTTTTGCTTCCTCCTTGCATGTAACTATGTAGTGTGTGCAGTT
TGCTTTGCTTGTAATTTGTAAAGGCCTAGGACACCCGACAATCTTGTGAAATATCCTACCGGCCCTTTAGGTTTCAGATTTGTAAATCTGGCTGTTT
CAAATATTCTTGCTGTACAGATCCCAGTATGCGGATCGTACTGCGAAGTTTCTTGCTGATACTTGCTGTAAGTTTTCACCTGCTGTAACCTGTAGCC
GCATAGCAAATTCAACGAACCTTGTATCTGCTTTGCAGAATCTTTGGGTGGGAAGAGAATGTCTCGCAGCAGTCTAAGCTGAATTAGAGAATGTTCA
CCTAAGAAAATCCCTCTTGCGGTCATCCCCATGTCCCATGTTCCATATGCCATCTACCATTGTGGTCCAAGAGAAAAGGGCCAAAACCCAAGACCGT
CTCAATGATTGAAGAGGAGGAAGAAGAAACAGCAGCTGGGCAGTTAACTTGGCCAATTATTAGCTGGTCAAGCTTAGTCTGTAGACTTGGGACTTGA
GAGACAGATGGTCCATGGCCAGCTTCTTCCATGTGAGAGTCCAAGCTAGTTCTGTATGAGCATTATTTGCTCTCTTTTTTCTCTATAGCACGTATCG
GAATGTGCATCTTTGGTATTACAAATAGCACAAAAAAACAGTATAGTGTATAGTATTTCCTTCGTAAACTAATATAAAAGCATTTAAAACACTATTT
TAATAATCTAAACGCTCTTATATTAGTTTACAGAAGGAGTACTACTCTGATCCTGATCATGTCAATTTTCACTTCATTTTTCTGAACTCGTGCCATG
GGAATATGAGATTTATCTAATCGGTCGACTAGTTTGGAATGCGGGGACTTGTCTTGAATCCTGCAGGGAATTGAACTGTTCATGTGAAGTTCATATA
GGAATGCAGGGACTTATGTTATTAGGGCAAGAAATTCTTATATGTTCTTAGTGCGCTATGTCAATATTAGTCATGCTAATATTCTGGCATGAAGAAA
TTCTTATACTCCGGCATGAAGAAGAAAAAAAGAGTATATACTTAGTGCGCTATGGAGAACAAATGTGAATGTGTGATCTGATCACATGCCATGGCAC
TACTTAAACTATATTAGATTGAACCACTTCTCTCAATATTAGTCAAAGATGAACATCACATGGTCGGCATTCAATCAGGATTCAGGAAGCTCAGACT
CTGGCTGTATTACTGAACCCACATGATCAGTCCACAGGATAACCCACACAATGTACGTACGGAACACACATGTGCTTACTTCAGTAGTGTAGTGTGT
GTGCTCAATATTCGAGAAGCAACTTGTTATTTCTTTTAATTTTTTGTTTTGTAAACAATTTTGCTTTATACATTTTCAGAAGAACCGGAGCCCTTGA
GGCTCAACCCATTAATTAAGAAGAAGAGAAACTAGTGGAAAAACAGGTGAAAAGTGGTGCATCACACCCACAAGGCGTCGTGGTTAGTTATTTTTGT
TATTTTTTCAGTCAGAGTATAATGAGTTTCCTTGCCTAAATATATGAGATTATATAAGCTAGTAGTAGTCGGAAATTGCTAATGGAGCTCAGGCTCC
ATGGAGCCCTTTTTTTTAAAACAAACAGAAATCAACTTTTTAACTTAAAAAAAATCTAAAATATTATGCATGTATATAGAGATGTACTTCCTCTGTT
TTTAAATATAAGTCATTTTACAGATTGTACTAAGAGTCTACATACGAAACAAAATTGATGAATCTACACTATAAAGTATGTCTACATACATCTGTAT
GTAGTCCTTTAGTGAAACCTTTAAAAAGACTTATATTTAGAAACGGAGGAAGTATACTGCATGTTTGTAACATTTTTATGATGAAATACATTATAAT
GTGAGCTACACGCAAAAGCAACATCGATTCTAGCACATGTCCTATTCACTATAAAAGTTCATGTTTTTTGTGTGTAGATCATATCAAGACGTATTTC
ATCATGAAAATCTACGACATTAAGTATTTTTAAAGCCTGAACTTAAAAATTGATTGATTTTTGCAAAATTTTGAGTTGAGCTCGGGAGCCAAAATCC
TGACTCATTAGTAGTTCCTTTTGATCAAACGCAACACAACAACTCCCGACTGGACTTGAGCCAAAAGAGAAGCTACTTACACTCTCTTGATATAACT
TATGAAAGTGCGTTATATCGACTAGAGGGGGTGAATAGACGATTTTTATGAATTTGTCCTCAGTCGCGAATGGCGAGCAGCGGATTAAGGACTCACG
CAAGTGTGCAAAATAACAATATCATAGTCTTTAGAATGAAATGAGACATTCCGTTTGCACAAGTAGCGTGTTCAGGATATGCAAGTGAAGAACAAGT
GAAGTGAAGAATTTGGGGTGAGGAAATTGCAAAAGTCTTCAGTCAAATTCTTCANNNAGTAACGATCAATTTCATCAACATACAACTCAGGAAATGA
AAGGGTTGATGAAATAGAACCAGGTGCTCAATGAAGACAGTGTTTGATGACCCAGTTTCAACTGCTGGGACATTCGTATGTCTGGTTTGGACCGACT
TGGTATTTAAATCAAAGGACACACAATCCTTACCGTATNNNNNNNNNNNNNNNNNCGCACAGTCCTCGCCCAACACTCGTAGTAAGTCTTCAGAGCA
GACTTCTAAACTGTTAGGGCATATTTATGCCTAAGTAACTTTGGTGA 
 
>HvFDL-H6 CDS, extracted from morex_contig_135261  
ATGAGCTGTGAAGGCGGTGGCACCGCCATCACGGGCAAGAAGCGGGACAGGGCCCACATTCAGACACTAGTCCGGGAAGGCTCTCTCTATAACCTCA
CCCTCAGTGAGGTCGAGAGCCACCTCGGAGCGCCACTTCTTAGTATGAACCTTGATGAGTTTGTGAGGAGTGTGCTTCCAGATGAGAAGAACCTTCC
ATTACCAAATGGCGCTGGGAATTCAGGCAGTCAGAGCACGTCAGCTTTTGGTTTGGAACGTCAGGGTAGCAGCATTACTGTGCCCCTGCCATTGAGC
AAGAAGACAGTGGATGAAATTTGGAGAGACATCCAGCAGGACCAGGATAATAGTGATGATGAGAAAAGGAGTTCAGGTTGTGAGGCACAGATGTCGT
TTGGGGAGATAACACTTGAAGAGTTCTTGCAGAGGGCTGGCATAGTTACCGGACAGTGTCAGAAGGATGCTGAGGAGTTAATTGATTTTGTAGGAAC
TGGAGAAAGTGCTCATTTGATGACTAGAGTGCAGGATTTCCCACAGGGAACAAGTGCAATTGATGCGTATATTGTACGTCAGTCGATTGCGCAACCG
CTGAGTGTTGCAATCCCTTCGACAATGGATGCCATCTACCCAGATCGTCAAATGAGTATTTCGTCATCTCTAGAACTTTCTGATCTTCAAAGTCCTA
GTCGTAAGAGAATGTCTTCCCAGGATGTGGTATACAAGGTTGCTGATCGGAGGCAGAAGAGGATGATCAAGAACCGAGAATCTGCTGCACGTTCAAG
AGCTAGGAAACAGGCCTACACAAACGAGCTTGAATGCAAATTGTCTTGTCTGGAAGAGGAGAACAAGAGGCTGAAGAGAGAGAAGGAGTTGGACATG
TTATTGAAGTCTGCGCCCCCTCCAGAACCGAAAAAGCATCTTCGGAGAACGCGATCGACCTCCTTCTAA 
 
>HvFDL-H6 protein, extracted from morex_contig_135261 
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MSCEGGGTAITGKKRDRAHIQTLVREGSLYNLTLSEVESHLGAPLLSMNLDEFVRSVLPDEKNLPLPNGAGNSGSQSTSAFGLERQGSSITVPLPLS
KKTVDEIWRDIQQDQDNSDDEKRSSGCEAQMSFGEITLEEFLQRAGIVTGQCQKDAEELIDFVGTGESAHLMTRVQDFPQGTSAIDAYIVRQSIAQP
LSVAIPSTMDAIYPDRQMSISSSLELSDLQSPSRKRMSSQDVVYKVADRRQKRMIKNRESAARSRARKQAYTNELECKLSCLEEENKRLKREKELDM
LLKSAPPPEPKKHLRRTRSTSF* 
 
 

TaFDL15 (TaFDL13 alternative splice variant) 
 
>TaFDL-A15, IWGSC_CSS_2AL_scaff_6429764 (underlined TAA is a stop codon in the alternative splice 
form TaFDL-A13 resulting from intron retention) 
CCTCCTCCTCCTCCATCCTTTATATACTGAGGCAAGGGGCACCCCATGAACACAAGTTGATCTTCGTGATCGTTCCTTAGCCGTGTGCGGTGCCCCC
CTCCATCATATTCCACCTCGGTCATATTGTAGCGGTGCTTAGGGGAAGCCCTGCGACAATAGAACATCAAGATCGTCACCACGCCGTCGTGCTGACG
GAACTCCTCCCCGACGCTTTGCTGGATCGGAGCCCGGGGATCGTCATCGAGCTGAACATGTGCCAAGAACTCGGAGGTGCCGGAGTAACGGTGCTTG
GATCGGTCGGATCGTGAAGACGTACAACTACATCAACCGCGTTGTCACAACGCTTCCGCTGTCGGTCTACAAGGGTACGTAGATCACACTCTCCCCT
CTCGTTGCTATGCATCACCATGATCTTGCGTGTGCGTAGGAATTTTTTTGAAATTACTACGTTCCCCAACACCAAAATCTTCCAAGCATCCTCAAAT
TCATCGATTGTAAGCATGCGATTCACTACTTTGTGGAACTCTGCCCTGAATTCGCTTTTCTTGGTGTACAACAATCCTAGTGATTCTTTAGCCTTCT
TGAAGACATGCCACTTGCACCATCTGTGTGCCGTATGCGGCAACACATTTTTTATGGCCACCTCCATCGAACGGTTCTGATCTGCACAATAACACAA
ATCATGTTATTTAATCTTTTGCTCTCAAAAGCATCCACTATAATTCAGGATCGTACCAATTAGAATTGTCTTCGGTGAACTTCCGCCCATCATCCGA
ACAAACTCTGTGAAGACCCACTCAAAGGTCTCCACTTTTTTGTCACACACCAAAACCCTAGCTAGGATGATGCTCTGGAAATGATTATTCACACCTA
TAAACAGGCCAAAGGGCATGTTGTACATATTTGTCCTGTATGTCGTATCGAAGGTAACCACGTCGCTGAAGAATGTGTACTGCAATCTGCTGCTACC
ATTTGCCCACATAAGAGTGCTTATCCGACCTTCATTGTCTGCTTCCACTCGGTACGTGAAATGCGGATCACGCGAACCCAAATCTGCAAAAACCTCC
ATGGTTTTCCTAACATCATCTTCTGCCTACTATCTGCTGATTTTGCCACACAAATTCTTCAGAGCTCGCTTCGTGAAAGGCACCTTCTCCATTGAAC
AAAAAAACTGCCGATGATGCTGTGCACTTTTGCCAGGTTCACATTGTTCTGCCGCAACTGCTCCACCAAGTCCCTGCTGTAGGCATCAATGTGCTTG
TGCGATGGCCAGTGTATTGTCTGTCCATACGTTGGAGACAATACATGGTTCTGCTGTTCACGATGCTCTGCTATATACCAACCGTTGTCTTTTGATC
GGAGGAGTCTTATTAATGCAGGGCACTCGCATCTACACGACCTCGTGTTCTCCACACCAGCTTTGCCCTGAAAAAACCAAAGTGGAGGCAAAAGAAA
CATATCAGGATCCATCACCAGGAAGGAATCAGGTCGGAATCATAGTCAGTACTACAGCAAGTGTACACATGCTTACCGCACATCCACATACAATTTC
TTGCATGCATTTTGTTCTCTCCACATTCAACCTACTCTTGCTGTATCTAATTCCGAAACCCTTCTCCCACGAATAGAGATTGTAAAAGTCATACGCC
TCCTAGCGTATCGAAGCTTGTACCAAGTTCTGGGACAATTACCATGTCCCCTGGCTGATCAGCAAACCCCCGTATCGCCTTCTCAAGGGCACTTATT
CGCCCAGGGCACGATGCTCTTCCGGGTGCAGCTGCTCCAATTCTTACCCTGCATTTTAAACACAACAGTGTGTGAGATGCCTGGTTTTCATACGAAA
TTCTGAAATTCCAGAAGATCTGCATACGACTGCTCTGCTATGGTCAAGCATCCTGAGTCTCATGTATTTCTAAACCGTCAGATGTCGTTATCCATGT
GTTTTGCCTGGATTCCATGAGTAAACTAAGAACTCTGCAAACTGACTTACATGTTCATTTTGTGCTTTTTTTCTTAACCAACTTTCTGCAGGGTAAA
TGTACTTAGTGCTCATATATCGTAGTACCAGAATTCAGTCTTCAAACTCAGCTGGACAGATTGATATAGGAATGTTCTTATATCATCCCATAAAGAA
GAACCCTTTAAGCAACTCAGTTAAATGGAAAATTCATTCATATGTTTGCAGGGCAATCATTGTAGAAGCAGCGCAACCATTTCCATAGATAAAAAAT
GCAAAAAATAGCTGTCCCAGTAATCCATCTACTACATATTATGTTTAAGCTCCCCGTCCCAACTCCTGCTATTTAGATACATGTCCCAGTTCGCACA
GACCAGCAAGAAAACAGCCGTCCATTGGCCTGCGCTTCTTTGTTTCCTATCAAATGATGCTACTTTCTGAACCTGTCGCAACCACGATAGTACTCGA
TCTTTTCAATGAACTGACTAATTATATCTACTAAGCGATTCTGAAAGTATTTTAATATTCCATGTCGTTTCTTATCGTACATTACTAGCTGCCCCAG
ATACATAATTCACGTAGTGCTAATTTTCTAGTTGGAACTGTAACATCTCCACTAATAGAATCTGAAACAAAAACTTACTGTACTGCAACCAAGTTTG
CCATGCAGATTACCTGCGAGTCCATCCTGGAGTCTTAGGATCAATCTGTCCTATTGATTGCTCAGAAGCCTGCGGCTCAGCTTCCACGTCACCTACG
GCTCCCCCCTCGGCCGCACAGATCTGCCCCTCAACACTACCAGCCGCCATGGCCGGGAGCTGCTCAGCTTCAGTGGCCATCACCGGGTAGTGAAGCG
GCTCCATCGGAAGCTGGCTGTCATTCACTTCTTCCATCACCGCAGTGCTGCAGATGGCAAAATCTCCGTCTCAGTCAGCGCCAAGATACAAAAGCAG
AATCTATAGATCAAGCACTTTCGACGGGGGGTGGGGGCGCAGCACACAGATGGAATAGTTCATCTTACCTCCTAATCGGCTGCAGCAAGAACTCCAT
CCCAACAAATCTCCGCCTGGTTTTGCTCCACCGCAGATCTGCACAAGCGACAATGGCGAACAGGAATCCTCATCCAGAGATGGGAGACAACTCGGCC
TTATCTTTTACTTCCGCCCATAACGCTGCCTGCCGGAAAGCTAGCTTCCTAAGCCACAGATCAGGGGCGCAGAACCATCCCGAGCCACGGCTCGTCT
ACCTCGCCGTCATGGCGGCGGCTGCAAGCCCCGTCTCCCACACGGCGCCGTACGCATCTCTATACTGTATTTCTGGACTGGGTTAATTAAAAAAGAG
CTACCACCTGCCCCTGTAACTTAGCGTCACACATCCCGAAGTCAATTCCTACCGCCCAGATAACGAGACAACCTGTGCTCGTGACCAGAACAACCGC
GTCCGTACCTTGCCCTACATTGTAAAGTGCCATATCTTTGAAAATTGGAAGGAGTCCAACATGTCTGTTGGTTGGGGCTCTGTTCCCATAGTAAGTA
TCCCAGATCAAGTTAACCCAAGGAAGATCACTCTTATTCATGAATTTGTGAAGGTTTTTTAGAAGAAGAGCTTTGTTGTGAGTAGCTATGTCCAAGA
CCCCTAAACCACCTTGCTTTTTTGGTTTGCAAACTGTGTTCCAAGCAATGAGGGAAGGACCAGCACCTTCCTGACCATATTTCCTTCAAAAACAATG
TCTGATGTAGGAATTTACTTGATCCACCACTGTGACAGGCAGTTCCAAAGAGCACATGAAGAAAGTTGGCAGGCTGGTGAACACACTCTTGGTAAGA
GAAAGTTTTTCTCCTGTTGAAAGCAAGGTAGAGCAACTTGTGAGCCTTCTTTCAATTCTCTGCATCATGGGGAAGAAATCATCCACTTTTGGCTTTT
TAGTGCCTAGGGGTAGGCCCAAATAAGGAAAAGAAAAAGATCCAATATTGCAACCCAGAATAGCAGCCAGCTGAGTCAGTTTATCTGGCCCCACATT
GATTGGATACATAGCAGACTTTGAAAAATTTATCCTTAGGCCAGTGAAAGCAGAGAAGTGTAATAACAGGTTTTGGATTTGTTGCAACTGTGTTGGA
TAAGCTTGCAGAATAACAAGAGTGTCATCGGCATACTGAATGACAGGAAAATCTTTGGTGTTATCCAGAGGAGAGGAAATCAATCTGTGTTTCATGG
CCTCATTGAAGATAGATTGTAAAATGTCAGCAGCCAAGACAAAAATCAGAGGAGAGACTGGGTCCCCTTGTCTTACACCTTTTTTGCACCAAAATTT
CTTTCCTAGAACTCCATTAAGGAGAACATTAGAAGTACCAGAAGAAAAAAAATCATGTCCATCCAATGCATCCATCTGGGACCAAAACCTTTGGCCA
CCATTATGCTTTTCAGAGTCTGATATTCAATCATGTCAAAAGCCTTTTCAAAATCTAATTTCGGAATGATAGTTTCTCTTCTTGACTGTTTGCATTG
ATATAAATATTCATATGCCCATGCCAGACAATCCTGGATTGATCTTTCTTTGAGAAAACCATATTGATTTCTGTGAACGAGTTTCAGAATAATTTTT
TGCAGTTTGTTGGCCAACAGCTTTGTGATAATCTTAATAGAACAATTAAGTAGTGAAATAGGTCTGAAATCATTAGCCTCAATAGAAGCATCCTTTA
TGGGAATCAAAGTAATGTAAGACGAATTGATGCTCTGCAGATCTACATCACCCTTAAAGAAATCATCAATCAACTGATAGGAGTCAGTAGCAATGAT
GTCCCAGCAAGATTTTATAAAATTGGTGTTGAGAAGGAGTATCATTTTTCCTTTTCGACGAGGGTCATATAAAGTCTGTATGGGATTTCGAGGCCCA
GAGGCAGGGGAACGAGCTACTCTATTTCTCTACAGTGGTGAGTTGTACGAGTATTTTTTTTAGCATCAGTACAAACACAAGTGCTCATATATACGCG
CATACACTCACCTCTATGAACACACACACGCACACCCTACCTCTATGAGCATCTCCAAAAAACTGAGCCGGCACATCATCTTGAGATTTACGAAGTC
ACCGTAGGCACCTCGTCGTCGACAAGAACGTCTTCTCTCACTGAAAGCGCATCACCGGAAATCCTGAAATAAATCCAGAAATAATGCAAGCATCAGG
ATTTGAACCATGATGAATTAGGAATATCACTGTCCACCTAATCATCTCAAACACAGGTTGATTCGTGTTGTACGAGTACTAGTGTGATGGACTCGCT
GTAGTGAGCGAGCGCGACGAGACGAATGGAGTGACACACCGACGACGATGGCCGTACGTGCACTGAAGCCCGTGGCTGTGCGTGTGCCGCGAAAGGC
GTTCTGATTCAGAGGTCCTGCACGCACGCACGCAACACGACTACTTTTCTGGCGGGACGTGATGGATGATGCCATCTCATCCAAATCCAATCCGAGG
ACCAATGAAGCTGGGCCGTCGGCGTCTTCCGTCTGGGCCCGCCCGTCCCTCTGCCTCACTCCTGTGGCTGCTTTGCTGCAAAGCAGCGAGCTCACGT
GGTGTGTTTGATTCTGGCTCAGATTTGCATACTTAACCCGTGCGCCTTTGTGTCACTAACACGCGGGCCATACGGTTCGCGGCCCCACACGTCAGTG
ACCCTAAATGACCTGACTTAAAGTCCGCGAATGCCACCCCGTGTGATTCGATGGCCCGCCCACCTAGTACCTCCCTATAGCTACGTCTTCATCATCC
TCTTCTTGACCTGTAGCTCCTCTGCTCCATCCCGTCTACTGTCTACACCACACCACAGTGCGCACACCACACGGGGGAAGCGGGGCGTAGATAGGGA
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TGTCGTGGGAGGAGCCCGGCATCCCGCAGCTGAGCCTGAGCGGCTTCAGCTCCCTCGCCTCCATCTCCAGCACCGCCGCTCCGCCCGCCCGCCTGCC
CTCCCTCTCCCTCAGCATCGGCACCGGCGGGGAGGACCAGCAGCCGGGCGTCAGCAGCGACGACGGCCACAAGAGCGTCCGGGCGATGAAGAACCGG
GAGTCGGCGCTGCGGTCCAGGGCCAGGAAGAGAGCCTACACGCAGGAGCTCGAGAAGGAGGTCCGCCGGCTCGTCGAGGACAACCTCAAGCTCAAGC
GACAGTGCAAACAGGCACGCCTTCTTCTCCCCTTCTTCTTCTTCCTCCAGCTCCATCTCTCTTTCTTGCTTGCTTGCTTGCTTGCTTGTGCATGGGT
AATTAGTTAACTCATCAATCCCCTGCTTCTTTCTCCATCTCCTCAGCTTCAGTCGGAGATTGCCGCGCTCACCGCCCAGCAGGCAAGCAGCAAGCAG
AGCAGCCCGCACCGGAGAACTTCGTCCACTCAGTTCTAGCAACGCTACATCAGGACGCACGAGGGCTTAATTTCCGTCGCTAGCTAGCAATTGATTA
GTATCAATAAGATCTAAGGTGCACTGGTAGTTGGATTTTGGCTTCAATTGACTCAACTGCCCGATCGATATGCCAGCGCGTGGGCTTTACTTGCGTT
GGCTGATCCGTTCATCTCGTGTGCATTTCTCTGCATGTATTGCTGCGTGCACTGGTTGGCCTGGATGCCCGGACCGGAGCACACGCGACCTGCCTAT
GATTAATTGTGCTGCAGAATACCTTCATTAATAATTCTGAATCGCAATTAAATTGTGCTTGTTAGCTTCAAAATTGGATCTGGGTGGCCCCTGGCTG
GGTTGTTGAATTGTGCATCTCCCATTTAATCACCAGCCAAAATCATCATCGATTGCGACTGTCATCTGGAACGAAACTACTATACGGACGACAGTAC
CCTGGCCGATAGCTGGACGATGTTGGATCGAACGGTGTTGTTCAGTTTTGCTTTTCACGTGAACGGCTTCCTGTGCTACATGTCTGCAAATCGTCCA
ATGTTTGTCGTCTGTGTAGCAGCGTTCCATCCGGAAACTAAGCCCCCGTCATCGTTGTCGTGGTGGTAAGGTGGTTGCTCGAAAGCAAATGCTTCTT
CTTTCGTGTACCCATCTTGTGTGAGGCATGTGCACGGCCGAATGACAGACTTGAGCCATACCATGGTGGGCATGAATGTACTGTGCTTGTGTGTGCA
TGGTCGACTGCGCTAGTACTAGGCATCGGGTGAGAGAAATTCTAGTGCCACTGATCGTGAGGGCGTTGTCTTGGTTGCTCATGAGCTCCCTGGTGTT
GAAATGGTTGATGTTGGACCCGGTGCTTGGTTGGGGCTTCTCAGGGCGTATGCATCCATGCAGGGCCGGGCCGGCAAAATCTGGGCCCTGTGCGAAA
CTAAAAAATGGGGCCCTATCTTACTAGAATAATAAACTACCAAGCAATTATAAAATATGTGATATATTGTCTGACATAAAAATTCTGTAGTATTGAA
ACACGAGATACAAAAAATGAATAAAATAAAATTAAAGTGATACGGCAGCATATATCAATTGAAGATTATGTGTCAATGTTTGGTAATTAAATGTACC
GTCTTACTCATCTAGTCTCGTGTCCTATCGGGTTGAACTGCAATACTGTGATCTCTAATTGAGGAGGCAATCATGCAAGAATCTATCTCTCTAACGA
TTCCTGCAAAAAGTTAATTAGAAAATAGAAATTAAGATAATAGGAGTAGAAGCAAGCAGTATTCCTCTCTAACTCTATGAGAAGAACCCACCCCGCA
ACAAAAAACTCTATGATAACCCGAGAACACGAGAAGATTTATCGATGGATGCGAAATTGTGAACCAATGAAAACTTTACTGCATTTGCAATGACAAA
ACTAGCCTACTACGTCTCCTCATCTGGCGTTCCCGGATCTGGAAGTCTGGAGGATGCGCATGCGCCGTGTCGCTCGCCCATGGATTCTGGATGCGAT
CGACCGAGCAAAACTGGACACCGCCCTTCGGTTTCCGATCGAGCAGATCAGCCTTTTTAGGGGAGAATGAGGTATCGAGCAGATCGGCATGCCCTGG
CGGCTGGCATCTAGCGATCGAGGTATCTGGCAGCGGCCCGGGACACTCGAGCAGCGGCCTAGTGGACTCAGGTGCGGGGGAGTCACACGCCAACAGG
CAGCGGCCCAGCTCCATGCGCCGGCCGAGCGCCTACCCTTTTAATAATATGTACATTTTTGTTTTTTTTGAGGGAAATAATAATATGTACATAGACA
TGTAAATTTTGGGGCCTCTCAAATTTATGGGCCCTGTGCGGGCCACACAGTTCGCACCACTATGGGCCTGGCCCTGCATCCAGGGCGCAATGTACGA
CATCGTCGACGCTTCTTCCATAGCTTCTTCCTCCGACTCGGTCATGTCCAAGAAACCACTTGTCGATTCTCTAGACGCTTAAGGTGGTGGGAGGGGG
TATGCTGATTCGGTTCTTGCTAGAGACGTGTTTGTGGGACAGAGGTCCCTCGTGTTTGTCATGACACTGTCTTAGGTGCTTTGTGTCTCGTCTCATC
GCCTTCCATGGCCGGAGTTCGGGCTAGGAGGTTAGTGTTGCGATTTTTCTTTTGTTCTGCTCTAAGCCACATTTAATGTGATTCCTCTAGCTGTATG
TTGTATTGTTCTCTTCTACCTATCAATAAAAAAAATGCACAATTCTTTGTGTATTTGCAAAAAAAACACAGCAAACACACTCTAGCACACAAAATGA
AAGTTTGGTTACAAAATGTAGACATAAGAGGATAGAGGCAAGGGGACACTCGCCCCTACGTCGCTCCTCGGGGCGTCACAGGCACCCAGTGTCGGCG
CCGCCGCTCCCCCATCCCCTCCCCCCCTCATTATCGCTGGCGCACGCCTGTGGGTAAAGCCCCCCAGTAGCCGGCGACGGTAACGGCGGGATCCATT
CACCCAACGTGCATGTGGTGGAGAGGGCTTGGGTGTTGCAGGTCGGCGGCTGCTCCGGCTGCCCCTGATAGCATAGATCCGGCCTAGCGGCACTCCG
ACGGCTCCTGGCTTCGTGGATCCGACGGATGGCGGTGCGGGCGGGCGGCTCCGCTCCTCGATGCTACTTCTTGAGCTTGCATTGGTTTTTCCTTTGA
AGAGGAAATGATGATGCAGCAAAGTAGTAGATATAAGTATTTTCCCTCAGTTAAGAACCATGGTATCAATCCAGTAAGAGGAACACACAATTCTCCA
ATGATAGCACCTGCACAAACAAACAAATACTTGCACCCAACATGATAAAGGGGTTGTCAATCCCTTCACAGTTACTTGCAAGGATGAGATCTGATAG
TGATAGATATAAAAGATAAGTAAAAGTGCAAAATAAGATAAAGATAAATAAATTGCAGCAAGGTATTTTTGTGTTTTTGATTTTATAGATCTGAAAA
TAATATGATAAAAATAGACCCGCGGGCCATAGTTTTCACTAGAGACTTCTCTCTTGAAACAAAGCATACGGTGGGTAAACAAATTGTTGTTGAGCAA
CTGATAGAAAAGTGCATAGTTATGATGATATCTAAGACAATGATCATGAATATAGACATCACGTCCATGACAAATAGACCGACTCCTTCCATCATCA
ACTAGTATTACTCCACACATCGACCGCTATCCAGCATGCATCTAGTATATTAAGTTAATAAGAACGAAGTAACGCCTTAAGCAAGATGACATGATGT
AGAGAGATAGATCCAATCAATATGAACAAACCCCATCTTTATATTTTTAATGGCAGCAATACAAATATGTGTCATGTCCCTTTCTGTCACTGGGATT
AAGCACCACAAGATTGAACCCATTACAAAGCACCTCTCCTATTACAAGAAAAAATCAATCTAGTTGGCCAAACCAAATCAATAGACCGGAGAGAAAT
ACAAATCTATCTTAATCATGCATAAAAGAGTTCAGAGAAGACTCAAATAATATTCATAGATAATCTGATCATAAACCCGCAATTCATCAGATCTCAA
CAAATGCACCGCAAAACAAGATTACATCGAATAGATTTCCAAGAACATCGAGGAGAACATTGTATTGAAGATCAAAGAGAAAGAAGAAGCCATCTAG
CTACTAGCTATGGACCCATAGGTCTGTGGTAAACTACTCACATATCATCGGAAGGGCAACAAGGTTGATGTAGAAGCCCTTCGTGGTCGGATCCCCC
TCCCAGAGTACCGGAAAAGGCCTCCAGATGGGATCTCGCGAGAACAGAAACTTGCGGCTGCGGAAAAGTATTTTTACGGTGCTCTCTAGTCTGCGAA
GAATATTTGGGTATTTATAAAAGAAGAATTAGGGTTGGAAATGCCATGGGGGGCCCACAAGCTTGCCCCCCCCTAGGACGCGCCCTGTGAGCTTGTG
GTTGACTTGTGGCCCTCTGGCCTCCTCGTGAAACTTCCAGGGTGTCTTCTGGTCCAGGAAAAATCATCAAAAAAGTTCATTCCGTTTGGTATTGATT
TTTTAAAAAGGAAAAAACAAAGAAAAACAACAACAATTGGCACTTGGCACTAGGTTAATAGGTTAGTCCCAAAAAATGATATAAAATACTCCCTCTG
TCTGGAAATACTTGTCCAAAAAATGGATAAAATGGATGTATCTATAACTTACTTGTCCTAGAGATGATTGTATCTAGACTTATTTTAGTTATAAATA
CATATATTTTATCTATTTCTAGGACAAGTATTTCCGGACGGAGGGAGTAGCATAATAATGCATATAAAACATTCAAGATTGATAATATAATAGCATG
GGACAATAAAAAATTATAGATACATTGGAGACGTATCACTCGACGGCCGCCGTTCTAGCGGTACGGCGGCTGCGANNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGGCTAGGTGTTGCGGTTCTGGCCAGCCTTGCTGGCCCGGCGT
GGCTGGCAGCGTGGTGGCTGGTGGGGGAGGCTCAACCCCCCTTGGTTGCGCGGTGAGCGACCTTCATGGCTTCTTTAGTAGTGCTTCTGGCAGCGTC
GACTGACTCCAATGGCTTTGGCCGGGCGTTCTCTCTTACGTGCGGGGGTGTGATGGCAGCCCACCTTCCTGCTCTCATAAAGCTTGGTGGTCTCCGT
GGCTATGCAATGGTGGGCATCAGATCTGGCCGGTTTGGCCGGCTCCGGCTCGCCGACAGTTGCCGGCTGTGAAGATGGTGGATTCTGCATGATGTGG
TGTCGTCGCCATGTAGGAGGTGTGTGGAACAGCGTGCTTGTGGACCGGTGGTGCTGCAACACCGGTTGCGTGGGGGTGCTCGGCGAGGTGGCTTCGG
GCGAAAGCCTAGACAACACGACGTTCGCATACGTCGATTTTCCTTTTTTGGGAGGGGGGGGGTCGTTGTGGATCCTCTCCTTGCCCAGCACCTTCGG
ACCTTGGCCTTCCGGCATAAGCGTAAGACTCCGGTGTTAGTCGGGCTGGTACTGGATTGTGCTACCTTCTGGTGAGCGCAGCTTAGTGAAGAGCCAG
CCCGTCGTCGACCCAGAGCTTCTTTGGTGGCGGTCACGTGGGCCTGCATCGGTGGAGAGGCTTGAGTCCCCCGCACAAGTGGTACAACACCGTGTCA
CGGAGGAGAACGCGCATGTCCAGCGCTACTTGGTTGCGTTGGCGAACGGCCGGTTCTCCAATACCTGGCAGATTCTTTGGGGATCTCCCCTGAGCTA
TGATCCGGTGATGGTTCCTTCTCTTTGGGTGTCCACCGTGGCCCACTGAACCTAGAGGAGCTATTATTCGAGATGTATTAGTGATATTATATGATGA
TCTTTGCTACAAACTACTATATATGTATTCGATGATGGATTATTAATTACCTATTAGTTATTTGCTTATTGAATGCAAAAGATGAGCGCGGTTTGTG
CTACAAACTACTATATATGTATTCATGATGGATTATATGATGATCTTTGCTACAAACTACTACAAACTACAAATTTTAGGTGTTTTAGTTGTTATAT
GATGATCTTTGCTACAAACTACTATATATGTATTCGATGATGGATTATTAATTACCTATTAGGAAATGTCTGACGACGAAAGGGAATTCGCTATGTG
CGAGTACTGCAAAGATGAGCGCGGTCTGTGCGACAGGCCTCACTTGGTAGAAGGTCAGCGCTTCAGCATCAAGCTTCAAGAGACCTTCGATGTTGAA
ACGATACGCAACGACGACAAGTGTTTTTTGTTATTTTTTGCACGGCTACTCTGCTTCTTCAATGTGTAATTTCTGTCTTCTACAATTCGACTAGCTT
ATCCCATGCCATGCAAGACACTATGTCTAGGAGAAGATGGGTTTTGAAGATCATGAAAGAATGGAGACAAAGATAATTTAACTAAGGACCCATCATG
GTTATAATTTTGCTGCAAATCTATACAATTCTGTGAACTCATCCAATTTTGGTTGCCTGAATTGGGAAGCCCTTTGCAAGGCGTATGATTTTCATGA
GGGTATGCTTCTCACCTTCGATCTTGGTGATCTTAACATCGACGAAAATGATATGACCATTTGGGTCCTTGTTGACACGCTTCTAGTTCTATCGCTG
TGTGAGTTTCTTAAACATAGTTACTAAGTAATTTATATTGTTTATTTCAAAATATTTGACAGTTTATTTCCATTGACAGCTTATTTTCATTCTTCAA
AAAATGTACGAAAAATGGTAGACAGAACCTACTACTACCATGATGAAGCACAATTAACTTATAAGGAGCAAGATGGTCTTATCGCATTTTTTACTGA
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TATTGAGAATTACAATAGCTATTATCAAACTCCTCCACATTATGGTCAATATGTGCCACTAGTGAACGTGTTGAACTACGGTAACATCAATGGAGAT
ATCATGGTAAGATTTTCTTCTATTACGACATCCGTGCATCTTTTGCATAAATTCTTCTAAAACTAAACTATATTGCTAACTACAAAGTTATTACTAT
GTTTT 
 
>TaFDL-A15 CDS, extracted from IWGSC_CSS_2AL_scaff_6429764  
ATGTCGTGGGAGGAGCCCGGCATCCCGCAGCTGAGCCTGAGCGGCTTCAGCTCCCTCGCCTCCATCTCCAGCACCGCCGCTCCGCCCGCCCGCCTGC
CCTCCCTCTCCCTCAGCATCGGCACCGGCGGGGAGGACCAGCAGCCGGGCGTCAGCAGCGACGACGGCCACAAGAGCGTCCGGGCGATGAAGAACCG
GGAGTCGGCGCTGCGGTCCAGGGCCAGGAAGAGAGCCTACACGCAGGAGCTCGAGAAGGAGGTCCGCCGGCTCGTCGAGGACAACCTCAAGCTCAAG
CGACAGTGCAAACAGCTTCAGTCGGAGATTGCCGCGCTCACCGCCCAGCAGGCAAGCAGCAAGCAGAGCAGCCCGCACCGGAGAACTTCGTCCACTC
AGTTCTAG 
 
>TaFDL-A15 protein, extracted from IWGSC_CSS_2AL_scaff_6429764  
MSWEEPGIPQLSLSGFSSLASISSTAAPPARLPSLSLSIGTGGEDQQPGVSSDDGHKSVRAMKNRESALRSRARKRAYTQELEKEVRRLVEDNLKLK
RQCKQLQSEIAALTAQQASSKQSSPHRRTSSTQF* 
 
>TaFDL-A13 alternative splice form resulting from intron retention (supported by T. aestivum 
transcript CL9475Contig2 and T. turgidum transcript UCW_Tt-k41_contig_70828)  
MSWEEPGIPQLSLSGFSSLASISSTAAPPARLPSLSLSIGTGGEDQQPGVSSDDGHKSVRAMKNRESALRSRARKRAYTQELEKEVRRLVEDNLKLK
RQCKQARLLLPFFFFLQLHLSFLLACLLACAWVIS* 
 
 
>TaFDL-B15, IWGSC_CSS_2BL_scaff_8092338 (underlined TAG is stop codon of alternative splice form 
TaFDL-B13 resulting from intron retention) 
TGTTGTGGTCTATGTATTCACACATGTATTACAATTTCCGGATAACACAATTATAGCATGAACAATAGACAATAATCATGAACAAGGAAATATAATA
ATAACCATTTTATTATTGCCTCTAGGGCATATTTCCAACAAGTTGTCTTCCTTATATTTGAACCCTCAAATTCATGTAACTCATGCAACGTGAACTA
GCAAGTACGTAGATGAACACGCTTAGCTGACATAATTTCGCATACTAACTTAGCGGACATGGTCAGCTGACACAAAATGGTCAAGTTCATCACCGGA
CATTGCAAATACATATTAAAAACTAAAATAACATAGATAAAACAGGTGAATAAGGGCAGAGGAAATCACCATTTCCTCACCGTCCCCCTCCCCTTGC
GATTGCTGGTGCGGCTATACCCCTCCGTGTAGGTCTTCGTGGTTGAAGTGGCGTCATCGTCGAAGTTGGATCCGTCGGAGGTGTGGAAGAGGTCAAA
CTCATCGTTAGAGAAGATGATGCCAGTCATCCTACGGGCAGCTAGCATGTTCCTGCGCCTTGGCCATCCGGGGCGCCTTCTCCTTGGCAACCACTTC
CGTCGTAGCCTCGCGCTCCGACTGCTCGATGGTGACCTGAAGCGCTTTCGCGTTCTTGCGGCGGAGCCGGCGTGCGTCGGTCTTTGCCATCATGACG
GAGCGCCGGAGGACCGTCGTGAAGAGCTCGTCCTCTGGATCCACTGGCGCACACACACAGTCCAGGCTCGCAGCCAGCGCCTCCCCTCCCGCTGCCC
TCTCCTTGCCCGCTGCCGCTCTCGACATGTTGCTCGTGCCTTGGATTCGGGCGTCCTCTTCTGGCGCCAGGGCTGGCCCGGGCACGAGGACCTAGCG
GCGCCCGGTACGCCATTCGGAACAGGTTGAGCGAGCGAAGAGGGGTGCGGTAGGCGAAGTACGTGGATATGGACGAAGTAGGCGCGGCTGCGTAAAA
GACGGTTTTGGGCTAGGTTTGAGGAGTGTCGGTCAGCCCAAATTCTACGAGCCGGAACTAGAAGTGCGATTTTATTTTGACCGATGTGTAACAGGGT
GTTCGGACGTATATGGGCGATCTGGGAGCCCGGCTGCATATGCTCCATCCACAGGCACAAATCCTATCTTGGGAGCATGAAGAATAACCTAGCCTGC
CCTTTTTGTCCCAGCCCAGTGGGTGTCCACCTGGCTCATACCGTCATACGTACGTAGTATACCACCACTACCACCAGCTAGGCTACAAAGAGCAAAG
GGTATAGATGTTTCGCGCGAGACACCGAACTACACTTCGCACATGGGGCTCGTCCCAACTTGAAGGCGGTTTCGTCGTGTCGTTTTCTCGCATGCGT
GCACGGGCCGCGCCACGTACGAACAATCACGTCAGCTTTCAGTCCCGAGAGAAGGCTGGCGGGAGGGAGGACGCTTCGCTCAGTTCCATGCTAAAAT
TCGCATTGTATTCGCGCGCTTTCCGACGCCTACACATCTGTCCCTCACGGACGGGAGAACTCACACATGTGAGCCTGCTGCCCTGCTGCGTGCCGTG
CCGGCTGCGAGTGTATGTATCTAGCGGCCAGAAGGAATGGACAGATCTGGCTATGGAGATGCCTGACACGACACCTAACCACCGTGCATGCGTGCAG
TGCAGGCACAAAGCTTGCATGCATGCTCTTTCTCAATAAAAAAAAAGCTTGCATGCATGCATGCATGCAGCCAGCGATGCGTGAAGCCACGGCCCGG
CACCAGCGGGAAAGACGCGTGCATGTTACTCTCCGGTGTCTTCTTCTACTTCCATCAGTGGCTCGGTGCAGTGCGCGCGGTTGGTGGCGCTGGCGCT
GGACCAGAGACGAGACGGCCGGAGGCCATGCGCGCGGATCGCTATCCATGGCAGCGTGCCTAGCTTTCCCATGATTAACCACTAACTTTTCTCCACC
CATCCTGCACCCAAACAAGATCTTGCCACACCTCACACGCAAGTCGGCAGATGATTAATACGTAGTAACAAAGTTTATTCTCCATTAACCGGCCGGT
CTCCTTGAAATGGTAAGTGATGGGATCCAGTCGATCCATCCTTGGCTCCATGTCGTCCCCAGCGGCGAAAGCCCCGTGCTCCACGTCGGGGGCGTCA
CGAGCCGCCCAGCGCGAGTGCAAGCGCCCATGAGTAAAGATGGTATTTCCAACGGCCGGCATCATCGAAGTAGAGAACTCATTATCGGCGTCCTCTC
TGGATCTTGCAGGGTCGACATGGCGGCATCACCTTTTTCTTCAAGAAAAATACAGATATACTATTACAATAAATACAAAGCACGTCAAACGTAACAA
AAATTACCTCGAGATCTCTAGACCATCCAATGACCACTACCGTCGCCAGAAAAAGGCGCCGACGCGTCTTTCTCACCGCTTCACTACCTGAGTTGGC
TTGATCTTGTTGATGAAATTCGAAAGTTTTCGTGCACATGCTTCTAAGGACCGCCACCCTGGAGTCGCAGTCGTCGTCGTTGAACTCTTGAACTGCT
CATGAGTTTCGCCATTCGATACATAATCCATCAATATGCATGCTTTGACTCCACAACACTTAATATGGTGCGGTAAGGGCATCTCTAATGGCGTCTC
CCAAATGGGACTCAATATCCGTCCGCGGACGTGGACACAGGAGCCGGCTATCCAACCTTGTCCATCAATCGTCCGCCCTTGTCTGCACCTGTTCTCA
GCTTTGCATAAGTTAGCAAGATTCAAAATAACTATAGATGAGCATAATTTAAATATTCAAGCGCAACACTAGTTCGAAACTAAATATTAGAAATCCA
ACACATTAAGTTTACAAATAAAACAGTCAAACTTGAATTTTATTTTCTAGTTGTCGCCTTTACGCGTCCACATATGTTCAATTAGATCATTATTGAA
CTGCTCATGAGTTCCTTGATGTCGAATATGTTGATGCATTTGGATAAACTCATCAAACATGACCAAACTCTAAGCTGGAAATTGCAAAGGATAACTA
ATGTTCTTAAATTATAGACCTCTGACGGCTCCTTCATCCCCATCCTCTACAATTATGTTGTGCATGATCACAAAAGCTGACATCACCTTCACAGGGT
CTCTGGATCCCATATATTTTCCATGTCCTCGAACAAGTGCAAAACATGCTTGGAACACTTCAAATGGCCTAACCACATCCTTTTTAGCTCCTTATCT
TTTGGTAAAGTGAGAATTTTTTCTGATCAACTGGCTAAGAGATGGTCTTGACGAAGGTCGTCAACGGAGGATTGATACCATCAACCAGATAGTAGTC
CTTCTTTGTAGACATGACCGTTGATGGTATAGTTGCACGGAGGAGCTTGTGAGACCCGGCCATGCCAAAGAAAGCGTGTGAAATCCATATATAGGTC
GTGTGATGAAACTGCTTCAAAAATGACGGTGGGCTTCTTAAGATTACCCTTGCACTTGTAGAGCATATGGGTAGTTCTTCCATCTTCAGCGCATGCA
ATCAAGTGATCCGAGCGTACCTAGCAACCCTCTTACTTCCGAGAGTGCCATGAGACTTTTGGTGTCTGCGACAGTTGCTTCTCTCAAGTACAGTTGT
CCAAACACCTTGATCACTGGAGTAGCAAACAAAACCATGGCAACTCCATATGTGCTTTCAGACATCCGGAGGTACTCCTCTCACAAATTTGTGGTCA
TGCCATAGGAAAAGCATCTGAAAACCATTGTAGAGGCGATAAAAAAAATCCGCATCCGGAAGTACTGGCAAAAAAATGTCTGTTAATAAGGCATCGG
GGGCAAAGTAGTCGTCCATCAGCGTCAATTGCTCTCGTGCCTTCTTTCGATTCAACATTCGATGTCCCTTGATCGATCCATTGAAATTCAAGACATG
CTCCTCTGCGCTCCACGTCTGCAAGGACCTCCTGCATCATCATCATTTCATCCTCCTCATTTGACGAGAACGAGTCCACGAAGTTGTTGTAGAAGTA
CTTGTCATCTGAATCCATCATTTTTGCTTCAAAGCAAGGAAAAAAATCGACAGATTGGCTAAGACATATGGATAATCACTTGTCGTGCGTCGTGTCC
ACCGTGGACGGCAGCTGCATGGGTGAAGGGTACCTAGGCGACGAATGGACATGGGGGAGGGATGGCGGCGTAGACAAAGCTGGAAACACATGCCTTT
AACATGTTGTAATATTTAAGAAAATGCTTATACAATGTAAAAACAATGTTCATGTAATCAAACAAATGTTTCACACCATTCAAAAAACTTGAACGTG
CATTTTAAAAAAGTGCAATGAACATTTGAAAAAAAAATGTTTTTAACATGTAATAAATGAATGTTCATCATGTATTTGAAAAATGTTCAGTGTGTAC
CAAAAAATGTTCTGGGTGTATAAGAAATAGTACAATATTGTATTAATAAGAGTAGACATGTATTTAAAAAAAGGAACAAAAGAAAGAAGAGAAAACT
AAATAAAACCAAACAAACAATGAAGACTATTAAGAAAAATAGAAACGAATATAAATAAAATCACATGAAACCTTCCCAAAACTAACAAATATCAGTG
AAAGGTTTAACATTACTGGGTCGGCCCATCCTACCGCTCTCTTGAGTCTCTGTCTCTCAAAGAGCGATATATAGCCCTTGCGCGTCGCACCATAGCG
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ACTTGTCACATTGGCGTTTATGGCGTCCGTGGTTGACCTCGACAAATCCCATTTGCCACCACTTAGCGGCAAACAGATGAGCTTTCGTCGAAAGCGA
GCCATCTGCCGCGTCCATTTGGGCCAGCCCGCGGCTTCGATGTTGTTTTCTTCGTTTAGGGATCCTGGTTTCAGGAATCTTTTTGAAGGTCCCTGGC
CGGTTTTGGGAACCTTTTAGAAGGTTCCTGAACCATTTTTTCATTGCTTATTGTTTACGTTTTTTGTTTTTCTTTTGTGATTTTTTTGTTTTCCGTT
TGCTTTACCTGTTTATTTTTTACTCACATTATCTTTTGCTTTTTGCTAGTTTTTGCTTCCATTTTTCCTTTTTGCATTATCCAGTTTATATTTTTTG
TTTGCGCAATATATGGTGAACATTTTTTCAATATACATAAAATTTTTCAATACACATTCAACTTTTAAAAAAAATACTGTTAACATATTTTTAATGC
ACACTCAATAGTTTTTTCTAATATACAATGAACATTCGTTAATATACATGACATTTTTTCAATATAGGATGAACTTTTTTAATGAACATTAAACTTT
TTTAATATCCATTGAGCTTTCCTGTAACAAATACTAAGCTTTTGTTATTATACAATGAACTTTTTTATAAAATATGTATTGAAACTTTTTCCAAATA
TTTTTTCCTATTGTAATAGGGTTTTTAAATATCCAGATCCAAAACAACAACCGTTTTTTTGGGTGAAAACCCGACTAAAAAATCAAAGTAGAAAAAT
ATAAAATACACTGCAGGCGGAATGGGTGGGCTCATTTCTTCCTGCTACATTGAAGCCTCCCCTAGTTGACACACATGGGCAAAGCACGAGGGTTTGT
TTAAGGGTTGCAGTCTGAGCCATCGCCGCCGCCGAGAATTTGGGGTCCCCTCAGCTCCGGGTGCCATCTTGGCGTTTTGAGGTGAAGGGACCTTGCA
TCTTGAAGAGTTCTACGTTCTTCGTCATTATCTAATGATCATCGTATTTTGTGAGAATAAATTTACTCTCATTCTTTTGTGGAGTTACTTTGTAATT
CTTTGTCATAGGAGTTACTTCGTATTTTCTTGGATCTTAGAACCAAAATAATGTACCTATAATGGTTATGAATATAAATACAATAACATATGTTTAT
CAAAAAGAAGTTGACACACATGGGCGTAAACGATATGTGCACGTATGTCTCGCTTATAGCGAGGCGTAGGGTGCGCCCGCGTCAGATGCATCCCTTA
TGGGCCGGTGCAGCGTGCGGGAGGGCACAGGCCACATCCTCCTTTTTCCCCATGTTTCTTGTTTTCATTTTTTTATTCCAGATATTCTAAATAGATA
TATTACAAAAAAGACTGTACATAAAACATTTGAAGAAGTTAACAAAGCATTTGAAAAAGGTTAAATATGTATAGCGAAAATGTTTCTCGTGTATACC
AAAAAGATACAATGTGTATGATCATGTGCTAACAAAATGTTAATCAAGCATTTCAATTTTTTAAATGTGTATGTATACTTTAAATATAAAAAAAAAA
TACAATGCGTATGGAAAAACATAGATAATGTATTTTAAAAAGTTAAATTTGTATTCAAAAGTGTTCCAGGATAGACAAAAATATACAACGCACATTA
AATAAAAGTGGACATAAAAGATCATATATTGTAATAAAGTTGATTCTGTAGTTATGAAATGTTAAACATGTCTATAAAAATGTTCCTGGTGCATTAA
AAATGTAAATTATGTTTACAAATGTTTGTCGCCATAAAATTGTTCACCGTGTATTGAAAAATGATCATTTTGTATTATAAAAATATTAATATTGTAT
TTAAAAATATTGAATGTGTATTAAAGTTTTATTAGATACACACCAAAAATATACTATGTGTATGAAAAAAGTAGACGTAAAAAATATATGTTTTCAA
TATATGTTAATCATGTATTTAAAAAATATTGAACTTGTATATGAATTACATTTTTTATGTATACAAAAAATGTTGAATATGTACTGAAAAAAGTTGA
AATGTGTTGAACAAAAAAGAAACTGATGAAAATCGACAAAGAACCCCAATAAAACAAAAAGTAAAATTTAAGAAAACCAAAAAGTAAAATGAAAATC
TGAGAAGACGAATGCAAAAGGATGAAAATAGAGAAAGTCAAGGAAAAAAGAATGTCGATGAAAACCAACAAAGAAACAAAAAAAAATGAAGAAAGAA
AGAAAAGCAAAAAGGAGAATAAAGAATAAAAATAAAATGAAAACTAGTGAAAACCATGAAAGAAGAAAATAAAAACGATGAATTTTTAAATTTTTGT
GATAAAGAAACAGAGAAAATCGAAATAAAGTATTAAAAAGGAAAAAAAACTGAACCAGACCGCCGGCCGCGTGAAGAGGGTCATATAAGACATTTCT
TTTTCGACGAGGGGCAGGTGAACAAGCTACTCTGCTTCTCTACAGTAGTGGGTTGTACTTCCTCCGTTTCTAAATATAAGACCTTTTAGAGATTCAA
ATATGAAGTAAAATGAACGAATCTAATTAAAAAATTAAATCCTATTATTGAAGAAAGTACATTCTAAAATATGTCTATATACATCCATAAAAGCAAC
TCCAACGGGGTGACTCATTTCGTCCGCAGCCGTCCGTTTGGGTCGGTGCGGACACAAAAGGCGGCCCAACGCGCCGACCCAAACGAATACGCGTTCG
CTTTTCGTCCGCGGGCGACCTATTCCCGACCCATTTTTAAGCCGGATTTGCGTCGGCGCGGACAGCGACGGACGCGCGGACGCTCGCCCTCTCCTCC
CCGGGCCCGCCGTTCGGTGGCACATTGGCCTCCCCCCACCCAACAACAACCCTCACCCACCTCCTTCGTCGCCGACGCCACCGCCCATTTTTGCCGG
CAACTCTGCAAGCTGTCGGCGCCTCCACATCTGCCCAGCAACGCCGCCCATTCCCACGTCGCCCACCGCCGCCGTCTTGCCACCGGGGAGCCGATTG
CTTCCCACCCCCGCCCCCGCCCCATAACACAGCCNGACCAAGAAGCCGCCTCGCCGCCCGGCTAGATCCTCACTAACACGCTCGTCGGACACCGGCA
AGGCAGCTAGCTGGTCCGTGCGCGCCGCAACTCCCTTCGCCGGCCGTCTCCTTCGTCGACGCCCGCAAGTTGTTTGCCAGTTTAGCAAGATACAAAT
GGACTCTGCCGACGAGTTCTTTTTTCACAATTTCCTTTGCGACTCTGACGATTCATTGTCTGATGACGAGGAGGAGATATTGGCTGCCATATTGGTC
CATCACCACCTCAAACAGCCAGCGGCCATTGTTCCATGGCTCCATTCCGGGCCACCTTCCGGCGTTGAATCGCAACCGAGAGAGCGGGCATTTCCTT
CTTTGGAAGGACTACTTTCATACAACAAACCCGTTGTTCAAACATCAAAAATTCCGCTGCCGTTTTCGTATGAGTAGGCATCTTTTCAACCGTATTA
AAGAGGGGGTGGTCGGCTATGATGAATATTTCGAGTGCAAAGAGGATGCCGTTGGTAAGATTGGTTTTTTCTCTTATCAGAAATACACTGCCACCAT
CCGAATGCTTGCATACAGAATGCCTGGTGATCTCATTGACGAGTACATCCGTATGAGCGAGTCTACTTGCCTAGAGTCCATGTATAAATTCTGCAAG
GCTGTTATTGTTGTGTTTAGCCCTGAGTACTTGAGAGAGCCGACTGCTAAAGATACAGTCGGTTTGTTGGCGATGAATGCCAGCAGGGGCTTCCCAG
GGATGCTTGGTAGCATAGACTGCATGCATTGGGAGTGGAAGAACCGCCCTTCTACTTGGCAAGGGCAGTATAAGGGCCATGTTAGGGCTTGCGCTGT
CATACTAGAGGCTGTGGCGTCTCAAGATCTCTGGATCTGGCACTCTTTCTTTGGCATGGCCGGATCACACAATGATATCAACGTGCTTCAGCGCTCG
CCGGTGTTTGCTAGGCTTGCCGAAGGCAACATCCCACCGGTGAACTTTACTGTCAATGGCCACAACTACGACAAAGGATACTATCTGCGTGACGGTA
TCTATCCTCAGTGGACCACTATTGTCAAGAAAATATCCAACCCTGTCGGAGAGAAGAGGAAAAGATTTGCTCAAAAGCAAGAGAGTGCTAGGAAGGA
TGTCGAGTGGGCCTTTGGTGTTTTGCAATGTCGATGGGGTATCGTCCGGTATGCTGCTAATACCTGGAGCACGCAGAAACTGTGGGAGGTAATGACT
GCTTGTGTGATCATGCATAATATGATCGTAGAAGACGAGCGCCCGAAACATCTGTACGATCAAGGGTTTGAGTTTCAGGGTGAGAATGTTGTGCCTG
AGCATGGAGAAGCGACAATGTTTGAACAGTTCATCCAATTTCATCCCGACATGCGTGTTTGGGAAACTCACGTGCAACTGCAAAATGATTTGGTTGT
GTATAGGTGGGCTCATGTTGGCAACCAAAAGATGTATCTTGTTTTATTCGTTTGCAAAACTATGTGAGAAATATGTCAGACATTTTTATTTTTATTC
GGCTTGTAAAACTATGCTATTTTTTTTCAGTTCAAACTATGCAAATTCATCAATGCAAAATAGGGCAGCCAACCGGCCACGCCGGCACATATGGGTC
GGCGCGTTAGGCGCGTTGCCGACCCATATCTGAAACAGAACGGAGCCGGCCGGCTGGCCGATCCAAACGGATAAAAAACAGACAAAATCACCATCCG
TTTGTGTCACCCAATTGGGGTTGTTTTTATGTTTTGTGCAACAAACCTGAAAAATAGGTGTTTTGTGCTACGCTAGCACCAAAAATAGGGGATTTTG
CAATTTCCTCGGACTCACTGTAGTGAGCGAGTGCGACGAGACGAGTGGAGTGCCCGTACGTGCACTGAAGCCCGTGGCTGTGCGTGTGCCGCGAAAG
GCGTTCTGATTCAGAGGTCCTGCACGCACGCAAGACGAGTACTCCTGCTTTCTGGCGGGACGTGACGGATGATGCCATCTCATCCAAATCCAATCGG
ATGAGCAGTGAAGCTGGACCGTCGGCGTCTTCCGTCTGGGCCCGTCTCTCTCTCTGCTTCACTCCTGTGTCTGCTTTGCAGCAAAGCAGCGAGCAGA
GAGTTCACGTGGTGTGTTTGATTCCGCTTCAGATTTGCAGACTTCAGCCGGGTGGTTTTGTGTCACTAACATGCGGGCCATTTGGTTCTCGGACCCA
CACGTCAGTGATGCTAAGTGCTCTGACTTAAAGTCCGCGAATCCCACCCCGTTTGATTCGATGGCCCGCCCACCTAGTACCCGCCTATAGCTACACC
TTCGTCCTCATCATCCTTTTCTTGACCTGTAGCTCCACTGTTTCATCCAGTTGCACTGCACGTCTACACCACAGCACAGCGCGCACACCACACGGGC
GGGGCGTAGATAGGGATGTCGTGGGAGGAGCCCGGCAGCCCGCAGCTGAGCCTCAGCGGCTTCAGCTCCCTCCCCTCCATCTCCAGCACTGCCCATC
CGCCTGCCCGCCTGCCCTCCCTCTCCCTCAGCATCGGCAACGGTAGTGCCGACGGAGAGGATCAGCAGCTGGGCGTCAGCAGCGACGACGGCCACAA
GAGCATTCGGGCGATGAAGAACAGGGAGTCGGCGCTGCGGTCCAGGGCCAGGAAGAGGGCCTACACGCAGGAGCTCGAGAAGGAGGTCCGCCGGCTC
GTCGAGGACAACCTCAAACTCAAGAGACAGTGCAAACTGGTACGCCTTCTTCTCTTCTTCTTCCTCCGGTTCCATCTCTATTTCTTGGTTGCTTGCT
TGTGCATGAGTAATTAGTTAACTCAATCCCCAGCTTCTTTCTCCATCTCTTCAGCTTCAGTCGGAGATTGCTGCACTCACCGCCCAGCAGGCAAGCA
ACAAGCAGAGCAGCCCACACAGGAGAACCTCGTCCACTCAGTTCTAGCAACCGCTACATCAGGGCTGCATTTTCCTCTAGCAAGCAATTCATTAGTA
TTAGCAGTGCACTTGTAGTTGGTTCTTGGCCTCAATCAACTCAGCTGCCCGATCGATATGCCAGCGCGTGGTCCGTTTATCTCATGTGCATTTATCT
GCATGTATTGCTGTGTGCACTAGTCAGACTGGATGCCTGGACCAGAGCACATGCAACCTGCCTGCGATTAATTGTGTTGCAGAGCACCTTTATTAAT
AATGCTGAATCGTAATCCAATTGTGCTTGTTAGCTTCAGAATTGGATCTGAGTAGCCCCTTGTTGGGTAGTTGATAAGTTGAATTGTTCATCTCCCA
TTTAATCACCAGCCAAAATCATCATCGATTGTGACTGCCAATCCGGAAACTGATCCTTAGCCCTCGTCATCGTTGTCATGGTGGTTGCTCGAATGCA
AATGCTTCTTCTTTCGTGTAGCCATCTTGTGTGTGGCGTGTGCACAGCCGAATGACACACTTAAGCCATACAAGGGGGCCATGATTTTACTGCGCTT
GTGTGTGCAAGGTCGACTGCGCTAGCACGAGGCATCGGGTGAGAGAAATTCTAGTGCTACACATCCTGAAGGCATTGTCTTGGTTGCTCGTGAAGTC
TCCGGTGTTGAAATGGTTGATGTTGGACGCGGTGCTCGGTTGGTGTTTCTCAGGTTGTATACATCCGCAGAGCAATGTACGACATGATCGACGCTTC
CTCCACGGCTTCTTCCTCTGGCCCGATCATGTCCTGGAACCCACTTGTTGACTCTCTAGGAGTTTAAGAGCAACTCCAACGGGCCGACCCAAACAGA
CACCGCTTTTGTGTGCTTTTTGTCCGTTTGGGTTGACCAGGCGGACATCCGCGTCCGCATTATGAAATGGGTTGGCTTGGCCGCCCAACGGAGGGGC
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AGACCCAAATGTGCGGGCATGTAAAAAAAAAGGCACACGAAATAAACTTAAAATAAACATAATTACATATAAGTGGCCAGTCAAACGCCGGCCAAAG
TCCACTTAAACATAATTAAACATTAATTAAAACATAAAAAGAGTCTGCACCCGCCTTCTCCGCCCCGCGTGCTGCCCTAGACGCCGTGGCCTTGCCC
TTGCCCTAGCCATCGACGCCGCCGTCGCCATCGCCGGTGAGATCGATGAAGACGGGAGCAGGGCCTGCCCACCCGAACGCCGCCTGGTATGCTGCCA
GGGCAGCCACCTCCGGCGTCTACTGGGATGGTGGCATTGCGGCTAGGCGCGCGCGCGCGCTCCTCCTCCTCCTCCTCGAGCCGAAGCGCCTCCGCAT
CGTGCTGGAGCATGGCCTCGTAGCGCATCTGGTGCTCGCCGTCGTCCTGCTCCTGCCAGAGCCCATGCGCCTTCCAGCGCTCGAGGTGGGCGGCCTC
CTGCTCCGGCGTCGCGATGAAGTGGACGGGGGGCGCGCTCACCAACTCGCGGTACTGGCCCGTCCACGAGTAGGCCTCCTCCGGCCAAGTGGGTGGA
GGCGGGGAGCGCTTCCACGTCGGCTCCGACTCCGGCTTGGGCTGGATGGGCGGCGACGGTGGCGGTGGCGGCACGAACATTGGGGAGTGGACGGAGT
CCCGCGCCGCCGACAGGGCGAGGGCTTGCTCCAGCCCATCCCAGCGCGCGTCCTCCTCGAGGCGGCTAGCCTCCAGCGCCTGCTGCAGGGCCACCTC
GAGGGCGGCCTGGTACTCCGCCTCCGCCTCCTCGTCCTCCGGCTGTACCTGCGGGAGCGGCGGTGGGAACGGCGGTGGGACGGCGTCGACGCCCGAG
CGCCGTTGCTCCTCGTGTTCGAGGACGAACCACGCCTCCCAGTTGGGAGAGTCGGCGGCGTACTCGGGCAGCCGACATTGCTCCGGCGTGAGCTGCG
CGCGGCGCCGGCGCACCTCCTCGTCGTGCGCCCGCTGGCTCCGCGGAACCGCCGGCACCGGGATTCGCTGGGGATCCAAGTGCCAATGGTGCACAGC
GTCACGTCGGGGTAGGGAGGGGCTGCCTGTACTCCCAGTGCCACCGCGCTTGGTGCACCGGGATGTGCAGGCGCCGGCGTTCCGGGCGGAAATGCGC
CGGTGGTGGAGGGGGAGGGGGAGCACGGGAGGACGAGGCGCCGGGGGTGCACTTGCCCTTGGCCTTGCCATTGTTGCCGAAGATGCCCATGGTGGCC
TAGGGTTTTCTGTCGCCAGCGAGGAAGCAAGGGAGCGGTGGGGGGCCAGATGTGGACGGGAGAAGTGGATGAGCCTCCCCCCCGCCCCGCCGCACGC
GTGCTTAAAAAAGGACACTTCCTGAGGCTGACAAGTGGGCCCGCTGTCGGTGGTCGTCATAAGTAAGACGACCGGTGGCGGTTGGGTGGCCTACATG
TGGGGACGCGGCGGATACCGAGGAGACGTATGGCGCATCTGCTTCGCGTCCGCGCCGACGCATTCCAGGCGCAATTTTGGGCTGGAAACGGGTCCGC
GCGGACGCGAGGCGGACACAATTTACGTTTGAGTCGCCGCATTGGGCCTCTATTTTTGTCTGCGCCGACCCAAACAAACGCAGACGGATAAAATGGA
TCGCCCCATTAGAGTAGCTCTATGGCGACGGGAGGGGGTACGCCGATTGGGTTTGTGCTAGAGTCGTGGCGCCACGAAGGTCTATCGTGTCTGTCAA
GACACTGTCTAGGTGTTTTGTGTCTCGTCGCTTTTCATGGCTGGAGTTCGGGCTAGACGAGGTTAGTGTTGCGGTTTTTTCTTTTGTTTTATTTTTT
TCCCTCTTCTTATCCTTCATGTGATTCCTCTAGGTGTATGTTTGTTCTTCTCTACCTATCAATAAAAAGAAATACATAATTCTTTGCGTATTTGTGA
AAAACACAGCGAACACACTAGCACACAAATGAAAATTTGGTTCGCTCCTTGGGGCGGCACGTGCGGTTCTTTCTTTTGTTCTTTCTTGTGTGTGCAC
GATCGATTGCGCTACCACTAGGCATCGGGTGAGAGAAATTCTAGTTCTACAGATCGTGAGGGTGTCGTCTTGGTTGCTTGTGAAATCCCCGGTGTTA
AAATGGTTGATGTTGAATGCGATGCTTGGTTGGGGCTTCTCAGGGTGTATGCATCCGGGGTGCAATGTACGACATCGTCAACGCTTCCTCCATGGCT
TCTTCCTCCGACCCCGTCATGTCCTAGAACCCACTTGTCGACTCTCTAGACGCTCAAGGTGGTGGGAGGGGGTACGTTGATTCGGTTCGTGCTAGAG
TCGTGGCTGTGCGGCGGAGGTCCCTCATGTTTGTCATGACTCTGTCTAGGTGCTTTGTTTTTTTAGAAAAGGAGGATGACCCTCGGCCTATGCATCT
GGGTGATGCATACAACCACTTTATTAATTATTCTCACAAGACCTTACAAAGTAATACCACAGTAAGACTAAAGTCGCCGTCTAAGCAACAAACTGTC
GATACACCTATCCAGTTGATGAAGGGGCGCAGATAGCCTGGGCCTAATACTAAACAGACATCGTAGCCAAACTTAACATCTAAGACCTAAAGACCCA
TCCAGGACGCCTGTCGGGCATGGATCTCGCCGATCCGGCGTGCTCTCAGAGGCCGCCGCCGCCAACTACCACCGCTCCATCTTCAGAACTGTACTGA
TGCATCAACCTTGGTCGGTCTAGCTATCATCGACGCCACCACCGCGCCCAACGGCACCTCTGTCGGTGTCAAAACCGGCGGATCTCGGGTAGGGGTT
CCCGAACTGTGCGTCTAAGCCTAATGGTAACAGGAGGCTAGGGACACGATGTTTACCCAGGTTCAGGCCCTCTCGATGGAGGTAATACCCTACTTCC
TGCTTGATTGATCTTGATGATATGANTATTACAAGAGTTGATCTACCACGAGATCGGAGAGGCTAAACCCTAGAAGCTAGCCTATGGTATGATTGTT
ATCGTCCTACGGACTAAACCCTTCGGTTTATATAGACACCGGAGGGGGCTAGGGTTACACAAAGTCGATTACAGAGAAGGAGATCTATAATCCGGAT
CGCCAAGCTTGCCTTCCACGTCAAGGAGAGTCCCATCCGGACACGGGACGAAGTCTTTAATCTTGTATCTTCACAGTCCAATAGTCCGGCCAAAGTA
TATAGTCCGGCTGTCCGGATACCCCCCTATATAGGAATCCCTCAGTAGCCTCTGAACCAGGCTTCAATGACGATGAGTCCGGCGCGCAGATTGTCTT
CGGCATTGCAAGGCGGGTTCTTCTCCAAATCCGGTGCACCTGTCGCAGCAAATAGTGTCCGGCCTCCCAGTAAGGTTGTACTGCTCGGCTTCTATGC
TTCACTAATGGCCACCTCCACGTGTCGATCGAAGACGAGGGGCCGTGGCATTTTTTACATTTGCCACCCTAATCCCATAGGTAAGCCGTCTATTTGA
GGAGACGGGGATCCTCAGATCCAAATCACACCACCTTCTCCCAAGCAAGCATTCCGTAGAGCGCGTCGAAAAGAGGCCATCACATCATGACCGGTCG
CCGCAGCCCTGCTCATCACTCCCCTAGCTCGAAACCAGGGGATTGGGAAAAGTGTTCCATCCCTCACAGCTGCCTAATAGAGCTGCAGACCAAAGGG
TTCCTTCCGCCCGCATACATGGTCCCCGTCCGATCCGGACTAGCCACCTATAATGGCGGGGAGCAAGCGGAGAGATTCCCTAACCCATCTTGGGGGG
AGCGAGTATGCCTCGTCCCATATCTGCTAAGAGGCGTCGGGTTTCCAATCCACCCATTCCTCCGCGGGCTCCTGGAGTTCTACGGTCTCCACTTGCA
TAATCTTACCCCCGCCTCCATACTGCACATCGCAGGTTATGTTGCCCTCTGTGAGCTGTTCCTGGGCTACGAAGCTCATTTTGAGTTATGGAAGAGG
TTATTTTGTCTCGTCCCCCGCAACCAGGAGGGATCCGTATATCAAGTGGGCGGAGCCGAAATATGGCGCATCGCCTAGACCGGATACCTGCCCGGTA
CTCCAAAGAAGGTGTCCGAAGACTGGCCCTCAGAGTGGTTTTATGTCGATGACGTTCCCCTTCCGGACCCGGTCCGGACAGGCCTTCCTGAGTTTAC
CAATACTCCGCCGAAGAAACGCCAAAGCTGGCGCCCTCGGAGCCCCCAGGAGGAAGATAACAGGGAAGTCTTCTATCTGATGAGCCGGATACAAACC
CTGGCCAAATCAGGATTGACAATAATCGAAGTTATGTCAATATGCGTAATAAGGGGAGTGCAACCACTTCAATATAGGGGAAAACCCATGTGGCACT
TCAATGGAGAAGACGATGCCTCCCGCTGCAGTCGCAAAGGTCCGGACTCCGCCACATCTTTGGCGAGGATACTGTCCGAATTGTACAAAGGAGAAGA
AGAGGAGTTCCTCCGCATTAAACCGCGGGATGGATTTTCCACGTATAACCCCCGAAGCTGGGTAAGTTGTCATCTTTTACTCGACTCTATCCGTTCT
TACCTTCTTTGTCACAATTATTTACCTTGCCGTTTCAAAATAGGAACTAAGGAAGCCGTGAAAGAGTTCAACAACCCCTCTCCGCAGCCAGAGGATC
CCGGTCAGGCTCTCGACCCCGGACTTGAAGAAGATCCGGACATATCCGTGGAATTCGTCGACGGGATTTTCTACCAGGCAAGCAGTGGCGGCTCTTT
AGTGGCCATCATCGCGGATTATCTCGGACTGCTTCCCGTGTCGCATGTAAGTAATGTCGGGGTTCCAACCTTCAGAAAGAATTCTTTCGTTTTGTTG
TACCTTATGCTCACATGCCGTACTTTTATAGAAACGACAGTCGGGACGCACGCGGATCCCACGGGGGCCTCTCAGCAAGAGGCGCCTAGACAAGGTA
GGCTTAAATGGAAGGCGGTTAGGAGCGAGACGCGGGCGCAGAGGTATTCATTAAACTTGCCCCGTGGTTTATTTGGTCTTTTTGTCGAGGCGTGACG
ACTTTAATTATGTCCTGACAGGAAACGCCGGACTATGTCCGGGGACCCTACCGGCCACGCCTCCAGCATCCGGATTCCTGGACCGGATTCGCGGGCG
GAGGCTGATGTGGGGACAGTGCCAAACTGTCCTCCTGCGGAGGATACGGATATGCTTTCCACCAAAAATTCTGAAGTGGAGAGCGCCATGAATCACC
GGCGCCGACGGGCCGTACTCCGCGGTGGTATTTTTTCTGAAGAGGCGTTCAATGCCTTCAATTCCGGACACGCATATATCCGTGTTGCTCAAGATGG
ACTTGCCAGAGCAACGGACCAGTATGTGAAGGATATACGGGTAAGAGAATTTAATAAGTATGTGTAGTAGTAGCCCCTGAGACTTGAAACAGTTGGC
ACAACTAATTTAAGGATCATTAAATGCATAGGTTCTTGTAGAGAAGAATGCCCAGTTGTCTCAAGAGCTGGAGGAATGTAAGGCCCAAATGAAGGCC
AATGTAGCTGAACAAGAGGAATCCAAAAAGGCTTCTTCTGGTAATAATTTCCTTCTACCAGTTTGTTTGTTCGGCATGGTTTATAAATCTGACGAAA
GATTCGGCAGACAATCCCAGAGGAAATCCAAAAACTGTGGGAGATAATGAGCTGCATCTGTGAAGTGAGCTGAAGGCGGGCGAATGTGTGCTGACGC
AGTCTATTCAGGAGAAGAATAAGCTGCAAGATGCTAATATCCGACTGAGCGTCAAATTGAAAGATGTTCGGGCTCATCTCGCGGACTCCGTGAAGGA
GAACCGGAGGCTTCGACGTGGCATTTATAGTAAGTACTTGAACAAACTGTAGTATAGTTCGGCGAGGAGGCTTATTGACAAAGTTATGTCTCCAGGT
ATGTTGACGGGCCACCCTGAAGAGGAGATGCCCGGTTCTGCAGGCGATATGCTGCAAGAGCTTTCACAACTACACGAGCGAGCTCGGCAGGTGATGC
AGGGTATTGCCCAGGCTTTGTGGCCGTCTGCTTCCCTGCCAGGAGGCATGAGCGAACTTGCAGAGATGCTCAAAGGAGCACGGCAGTGCTTTCGATT
ATGGAAGATATCAGCTTGCCGGCAAGGTGCGAGAGAAGCTTGGGCCATGGTGAAGACGCGATACTCCAAGTCTGACCCGAACATATGGCCGAAGTTG
GACCGGGTGGGTCAGATGGACAAGAGGTACCCGTTAGTCTGGTATATGACCAAGTAGCATTAGCTACAAAGTATTCCCAACAAGATTTTTAAGCTAG
ACAACCTGTTGGATGGTATAGAGGAAGAGTACACCCAGTCTAAATGACTATGTAATTTGAATGGGCTCATGTACTCCCTAGCCGGATTGAAAATCAT
TTGTCATGGCAGACCTTTTCGCTTCAGCCCCCGGATCCGACAGCCCGGGGTGTATCCGAATACCCACACAGTTATGAAAACCTGGGTTATGCGTGGA
AACCAGGCGTAGGGGTCATAAGTGCTTGAACAGACAAGTACCCAACTAGTTATGTTATATTACATGGATAGTAAGAAACATCTTCCAGAGAGAATAG
TTCCGTTAGGGGTTCCTTTCTCTGGGTGCGCATGCATCGATGTGCATGTACGAACTGCAAACAGAAGCGCAGGAAACAAAACATCTGGGTATTTTCA
TTGTAATGAACAAGAACATCTTTTGTTCACCGGCCGAATATTCCCTTAAGAACGCTAGCTTTCGGCTTCACCCAGTCTGAGGTACACATCC 
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>TaFDL-B15 CDS, extracted from IWGSC_CSS_2BL_scaff_8092338  
ATGTCGTGGGAGGAGCCCGGCAGCCCGCAGCTGAGCCTCAGCGGCTTCAGCTCCCTCCCCTCCATCTCCAGCACTGCCCATCCGCCTGCCCGCCTGC
CCTCCCTCTCCCTCAGCATCGGCAACGGTAGTGCCGACGGAGAGGATCAGCAGCTGGGCGTCAGCAGCGACGACGGCCACAAGAGCATTCGGGCGAT
GAAGAACAGGGAGTCGGCGCTGCGGTCCAGGGCCAGGAAGAGGGCCTACACGCAGGAGCTCGAGAAGGAGGTCCGCCGGCTCGTCGAGGACAACCTC
AAACTCAAGAGACAGTGCAAACTGCTTCAGTCGGAGATTGCTGCACTCACCGCCCAGCAGGCAAGCAACAAGCAGAGCAGCCCACACAGGAGAACCT
CGTCCACTCAGTTCTAG 
  
>TaFDL-B15 protein, extracted from IWGSC_CSS_2BL_scaff_8092338  
MSWEEPGSPQLSLSGFSSLPSISSTAHPPARLPSLSLSIGNGSADGEDQQLGVSSDDGHKSIRAMKNRESALRSRARKRAYTQELEKEVRRLVEDNL
KLKRQCKLLQSEIAALTAQQASNKQSSPHRRTSSTQF* 
 
>HvFDL-H15, morex_contig_1558985 chr=2HL cM=107.93  
TGACGACGGTGATGAATCCCCCTCTTTGGAGCCCTAAACAGACTCTAGATCAGCCCTCCGGAGGAAGAACGGGAGGTGGCGGTGGCTCCATCTCGTA
GAATGCGTTGAAAACTTCTCTTATTTTTTTCTCACATAATATGAATTTATAGGAGTTGAATTAGGGTCGGAGGAGCCTCGACGGCCCCACAAGCCAT
GAGGGCGCGACATGGGGGGACGCCCTATTGGCTTGTGGCCCACTGGCACTTCCCCTCCGGCAAGTCCTCGCTCCATAAATCCTTATAAATACCAAAA
ATAATTTATAAAAAGTTTTGCCTGATTCCGAGAACTTTTATTTCTGCACAAAAATAACACAAAGTTAGTTCTCCTAAAAATAACGTCAGCCCGGGTT
AGTTTCATTCAAATCCTTCAAAATAGAGACCAAAATGAGAGAAAAAGTGTTTGGAAAACTAGATACCTTGGAGACGTATCAGGGTACAAAGTTGTGT
CCAACCAAGTTTTAATCAATAAGATATCCTTAAAAGTTGTGAATGTTGGACCTCCTGCCTTGGGCACCTTTTCCTTCTTTTTCTTGTTGGGATTGGG
GTTTGATGTTGCGCCAACTTCAAACGTTCTGAATGGTTGACAATTTGAATCCCCCAACTCATAGTCCATTTGGGTTGGATATTGATTATCATTGATC
ATTTCCGACATTATATTCCCATAGAATTACTACAATTTCAAATAAACTAAGGTGTACACAACTAATGGCAATGATATATGCAAAGGAATGATCGAAA
TTGAGCAAAAAAAGGTACCAAGTCACCCTGTGTCATTTCATCGAATAGGACGTGCGCATACCCCGGATCGCCGATGCTCGTACTGCTTGTAGCCATT
CAAGCTGCGACAAGTGAAAGACATCATTCGCCACCCTCTACATTGACGGAAAACACTCTGGAATGCCCACGTAAGCAGCCACAGGATAGTGTCCTCT
GACCCGACCGGGCCGGACGGTGTGATCCTTGTCAACGGCTAGATGGATGGGGCTCACAGGGTGTGGGTGGGTGAACGTTGCTCCTCAAGGTCCACAT
CTGCCCCCTGTGACTCCACTTCCCTCTCCCACTACCTCCATTGTCGGTTCCTGCGAGCATAGCTCTCCGACTTTCACGTCGGAGCCGATGATGGGAC
ACCCACACACGACGTCGAAGCAACCTCCATGACGGTGGTGTGGGATGGGTTGGTCAACACCTAGGGCGACAGATGGGGGCTAGCGGCAAGGATGGGA
GAGCTAGGGTGCACGCGAGAAATGATCGACAAACGCAGGAAGAGGACGATGGGTTTGCTCGACTCCGGGGATTTGGTGTAATTTAAGGTGGGGTCGG
ACAGTCTAGTCCGATGTGACGAACACGCCCGTGCCATTTTATATCCACCCTAAATTTGAGTAAGATATGAGGTCTGCCAGTTAGACTGTAGGTTTAG
AGTGGGTATGAGTAGTCCATCTACATCTGTTTTTTTAACTAGTAACCTAGTCGTTCGTCCAATCATTTGAGGCCGGTGAAGATGCACGGTTGTAGAT
GATGTAAGAGCATCTCCAACCATTTGGCCCCCAAAGGGCGTTTTTCGGGGGCAAATAGCGCCTCTTGGGGCTTCATCGGTGATATTTTTGGCGTGAG
GGCCCCGATTCTCAGCCACGAACACAACTTAGATGACCCGAAAAAATTAAACACCAAACACGATGAAATTCAGGCAATTTGGACGAAATATAGGTAG
TCTCATTAATATTTGGCGAATTGAAAAAACATAGATAAAAACTAAAAAAACTACGCCTACTTCATGCCAAGGAGGTTGTAGAAGACGGTGTAGTCAT
CGCTCCCGTCGTCATCGTCGATATCGCTCGATGGCTTGTTCTTCGGGGCATCCATGCTGCAGCCCTTCCCTGGATCGCCACTGCAGATGGGCTTGCT
CGGGGCAGTGACCTCCTTGTCGTTGTCGGAGAGCACGATGTCGCCGCCGTCCTCGTGGTCGTGGCGTTGCTCGGCAATTTCTTCCATAGCACGGCGC
TGGCGCTCCATCTCCTGATTGACGTAGTCTGCGCTCGACCAGACGAAGCAGCTCTCGAGGTCGGAGGCATGTCCTCATGCTCCTGCTTCACTATGGT
CGCCGGCTCCTTCTTTGGCTTCACCAGGCGAATGTGGCCATGGGGAGGCGGAGCAGCGTATTTTGCAGCTCGGACTTGACAGGGACGAGTGGAGTGG
CCGTCCAAGAGGAGCGGGAGCCAGAGGACGACGATGATGATGGGTCCATGCACCTCGGCACCAAGGACCTCCTGCTGCATCGAGAGAACGACGACAC
AGGGTACTCTAGCCGTGTCTCGTTGCCTCCCTCGATGTGCGCGAGGATGGAAGAGAGAGTTCGCCCCGGCGTACCCCGCCATTGACGGTGGCACTTC
GAGTTGTGGCGCCCCCTCGTCGTCATGCCTCCGTTGGTGAACGCGAGCTCCTCGAAGTAACGGCGATGTAAGTACATGGTCCACATCGCGTGGTTGT
CGAACGCGTACTATGGCTATTCGTGCGCATCCTCCGGCAAGGCGGCCCGAATCGCCTCGACCTCACCGGGGCGGTCCGCATTGGAGGGCCACGGAGG
CACGGGGATGCCGCCGGCGCTCAGCCGCTATGTGTCTGGTACGCACATGTAGGGTGGCGTCGGGTAGTTGGTCTCCCACAGCAGGCTAGCCTTCCAT
TCATGCAGCCAGTGGCACCGAAGCCGTTGGCCACTGCCCCGTCATCGGGAAACCTCTCCGCCATGGCGTTTCCCTTGGGTTTTTGAGAGAGAAGGAG
ATGGTCGGTGCTAGAGCATAGGCGAAGAGATGGCGGGGTGTGCTACGAGCATCGACGAAGGTTGGCTTTTATAGCGCGACAGGGAGGGAGTGATGTA
GACGCGTGGCAGGAAAGGGCAGGGATGCACAACGGTGGCTCGCCATCAATGGAAGGTTGAGAAACAGTGACTGCATTGAATCGCGTGGAGCCAAGGC
GAGGTGATGAGGATGACGAAGGACGGCGGAATGCAGTCGCTAACGAGGTGCGCCCACATGAGGGAATCTGGTGCGGTTTGTTTTCGCGCCAAATTAC
TTTCCCACGGCGCTCCCGGTCGCCCCCAGAGCGCGCTAGGTTCAGCCTGGTCCTCCGACGCCAATTTCGGTCCAAACCAGCGAAATTGGGGCTCCTC
GGGATGCGACTAGGCTATTTGTTTTTGTCGGCGGTAAAAAAGGCATGCGGGAGGCCTGTTGTGGTGTGGAGATGCTCTAAGCGCAACTCCAACGCAC
GACTCCAAACGGACGTCTATTCTCTCTGGTTTTCGTCCATTTGGGGTGGCAATCGAACCGTGTCCGCCTGGATATATGGTTGCGCCAGACCGTGTGT
CTAATGTGCAACCCCATCTTAGACCGCATCTCGTCCGCCCAAGTCAAATATAGCAAATAGTTTAAATCAAACATGAAACATAACAAATATTTTAAAT
CAAACATAGAAAATATGTCCACATCCGTAATATTCTTAGTGCCCAATCAAAATGAAAAAGGAAATCAAATTGTTTTTACAGCCAACCGATTTTTTTT
GCATGAAAAGAGATTTAGATGACATACCTATTGGCTGCCAATGTGAATCCACATGTGCTCAACTAAGTCATCCTGAAGCTACGCATGAGTCTCCCTA
TCACATAATTCAAGGTGGAATTGAACAACCTCTTCAAATGTTGCAGGAGGTTGGTGCTGAGGCTCAACATTTTCACCCTGAAAATCAAACCCTTGGT
CGTAGATGCTATCATCACGCTCATCCTCCACCATCATGTAGTGTGTGATCACAGAAGCAGTCATCACCTCCCAAAGCTTTTGGGTGCTTCATGTCAA
TGGAGGGTTTCAAACTGAGATTTAAGCATACTAAAAGCATGTTCCAAATCCTTCCTACCACTCTTTTGCATTTGGACAAACCTTTGTTTCTTCTCCC
CTTGCGGATTGGGTATGGTCTTTACAAGAGTTGACCACTCGGGATAGATACCATCAGCTAGGTAATATCCCTTGTTGTAATAGTGGCAATTGATCTT
GAAGTTGACCTCTGGGAAGTGGCCTTCTGCAAGCCTTGCAAAGTAGTCATGCCAAAGAAAGAATGACATATCCACGTATCTTGTGAAGCCATTGCTT
CATGTATGACAATGTCATCTTTTACATGGCCCTTATACTACCACTGCCAAGCAAATAAACAATTCGTCCTCTTCTAGTGCATACAATATATACTACC
AAGCATGCCCGAAAAGCCCCTATCGCCATTGATCGTAAACAACCTTTGTGTGTCAGCGGCAGTTGGTCTCGCAGGTACTCAAGGCCAAACACGACCA
CCACAGCCTTGCAGAAACTACATATTGACTGAAGACATGTGGACTCACTCATATGCATATACTCATCTACAAGATTACCAGGAATTCCATATGCAAG
CATGCAGATAGCGGCAATGCCTTTCTGGTAAGAAAAGAAGCCAAGCTTGCGAAGGGCATCCTCTTTGCAATCAAAGTATGGTTCATGTCCTACCACT
CCTCGTCGAATATGATTGAACACATGTATCCTCATTGGGAAATGGGGACCAAATTGATGTGGTTTGAAGAGTGCAAAAATCTCAAAATAATCGACAT
AGAGAAGGGTGTGGCCTTTCTCCTTATTGTGGTTCAAGGCCACAGCATGGTCAGGGATAGATCCCGTGAACCGAGGGCGCTTCCTACTATTTTGGTC
ATGGACGACCAATGCAGCAACCACAAGCTCTTCATCATCCGAGGACAAATCATCCAATGATCAAATGAAGTTGCAAAAAAATACTCATCCCGTTATT
CATGGTACCTTGTGAGCAAAACGTCGAACACCTTGCGGTCGTGGTGAAGACGCGGACGTAGTTTTCTCTCCCATTGACAACAAGGAACCACAAACGC
CGACATAAAACTCTTCCGAAACGCGTGCGTTGGCCGGCTATCTCATGGCGTGGTCATGTTTTGGACGACCCTGATGGAAGTGGACGCGGCCGAGAAC
TGGGGATGGCGATGGCGATGGCGATGGCGAGGGAGGAGGATAGGGAAAGAGAAAAGAGGCGTGTGCGTTCGATGGACAGACCAGGAAAGGCCAAGGC
CATGCGTCCCACCCGTCCGTGCGTGTCCATTGCACCATAAATACAGTTCAAAATTAAGCCGGAGAAAAATAGAAAACATGCAAAAATAAACATTAAT
CTGTTTGTTTTGATGCGTTGGACCAGCTGTTCTGACGTGTTTACCATCAAACGAACGCGGCCCGGCCATTTGGAGTTCGGAGGAGGGTCATACTTAT
AAGATTTCCAGGCCGAGAGGCAGGTGAATAAGCTCTACGTCTCCAGAACTACTCTATCCGTTCCTAAATATAAGACCTTTTATAGATTACACTATGA
ACTACATACGGATGCATATNNNNNNNNNNNNNNNTGTAGATTCACTCATTTTGTTCTGTAAGATGGAGTATATTGTGAGTTGTACTAATGTGATGGA
CTCACTGTAGCGAGTGAGCGCGACGAGACGAGTGGAGTGGCGCACGATGGCCGTACGGGCACTGAAGCCCAGCCAGGCAACCTGTGGCTGTGCGTGT
GCCGCGAAAAGCATCCTCATTCAGAGGCCCTGCCTCTGCCTGCCTGCACGGAAGAGGACTACTTTCTGGCGGGACGTGATGGATGATGCCATCTGAT
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CCGGTCCGTCCGATGAGTACTGAAGCTGGGCCATCCTCCTTCGTCTGGGACTGGGCCCCGTCTCTCTGCTTCACTCCTGTGACTGCTTTCCTGCAAA
GCAGATAGCAGCGAGCTCACGTGGTGTGTTTGATTGCGGTTCAGATTTACACGTAGTTCAGGTCACTTCGTGTCACTGCCAACTGGGCCTGTTTCTT
TGTCGCCCCACACGTCAGTCACCACAGGTGACATGACCTAAAGTCGGCGAATCCCACCCCGTTTGATTCGATTGTTCACCTAGTACCTTAGCTCCGC
CTTCGTCTTCATCATCCACTGCTTGACCTGTAGCTCCTGTGTTCCATCCACTTTCAACTGCACGTCCACGCCACAGCACAGTACGCACACCACGCGG
GCGTAGATAGGGATGTCGTGGGAGGAGCCCGGCAGCCCGCAGCTGAGCCTGAGCGGCTTCAGCTCCCTCCCCTCCATCTCCAGCACCGCCGTTCGGC
CGGCCCGCCTGCCCTCCCTCTCCCTCAGCATCGGCACCGGCGGGGAGGACCAGCACCTGGCCGTCAGCAGCGACGACGGCCAGAAGAGCGTCCGGGC
GATGAAGAACAGGGAGTCGGCTCTGCGGTCCAGGGCCAGGAAGAGGGCCTACACGCAGGAGCTCGAGAAGGAGGTCCGCCGGCTCGTCGAGGACAAC
CTCAAACTCAAGAGACAGTGCAAGCAGGTACGCCTTCTTCTCTTCTTCTTCTTCCAGTTCAATCTCTCTCTCTCTCTCTCTCTCTTTCTTGCTTGCT
TGCTTGCTTGTGCATGAGTAATTTGTGAACTCAATCCCACGTTTCTTTCTCCATCTCTTCAGCTTCAATCTGAGATTGCTGCACTCAACGCCCAGCA
GCCAAGCAACAAGCAGGGCAGCCCACACAGGAGAACTTCTTCAACTCAGTTCTAGCAACGCTGCATCAGGGATGCTGGATGCAGGAGGGTTAATTTT
CATCTACTACGATCTGATTAGCACTGGTAGTTGGTTTGGCTTCAATTAATTAACTCAGCTGCCCGATCGAAATGCCATCGCGCGGGCTTGCTTGCCT
CGGCTGATCCATTTCATCTCATGTGAATTTCTCTGCATGTATTGTTGTGCGCACTAATCAGCCTGGATGCCCGGACCAGAGAGCACATGCAACCTGC
CCGCGATTAATTGTGTGGCAGAATACCTTTATTAATAATAATGCTGAATCGCGATTCAATTTTGCTTGTTAGCTTCAATATTGGACCTGAAGTAGCC
ACTTGTTGGGTAGTTGAATTGTGCATCTCCCATTTAATCACCAACCAAAATCATCATCGATTGCGATCGATCCCCTAAATGTTAGTGGAGTAAAAGT
TAAAATAAAGTTAGTGGAGTAAAATTTTACTTTACCAACATCATTTTGTATACTAGCCGCACAAACATCATTCAAATTAAAGCATTGATAGCAATAA
TCATCATAGCATAAAGTTCCGGCACTGCGTTTTTTAAATTTAAATATGTAAAGTTCACCCTAAAGATATCACTTCAAACACAATATTTGATTTAAAA
TCACCACAAATATAGCAATGTATATGTTGTGGATCGAGCCAATCTTTGACATGCACCACCATCCTCTCGGCCATCACCACTCAAACGACACCCTCGA
CAAAGAAATCAACCTTGACATCCTCTCGGTCACCACCACCCTTTCGGCCACCATCACCATCCGCTCGGCCACCACCACTCAAACGACACCCTCGACA
AGGAAATCAACCTTGACATCCTCTCGGCC 
 
>HvFDL-H15 CDS, extracted from morex_contig_1558985 
ATGTCGTGGGAGGAGCCCGGCAGCCCGCAGCTGAGCCTGAGCGGCTTCAGCTCCCTCCCCTCCATCTCCAGCACCGCCGTTCGGCCGGCCCGCCTGC
CCTCCCTCTCCCTCAGCATCGGCACCGGCGGGGAGGACCAGCACCTGGCCGTCAGCAGCGACGACGGCCAGAAGAGCGTCCGGGCGATGAAGAACAG
GGAGTCGGCTCTGCGGTCCAGGGCCAGGAAGAGGGCCTACACGCAGGAGCTCGAGAAGGAGGTCCGCCGGCTCGTCGAGGACAACCTCAAACTCAAG
AGACAGTGCAAGCAGCTTCAATCTGAGATTGCTGCACTCAACGCCCAGCAGCCAAGCAACAAGCAGGGCAGCCCACACAGGAGAACTTCTTCAACTC
AGTTCTAG 
 
>HvFDL-H15 protein, extracted from morex_contig_1558985  
MSWEEPGSPQLSLSGFSSLPSISSTAVRPARLPSLSLSIGTGGEDQHLAVSSDDGQKSVRAMKNRESALRSRARKRAYTQELEKEVRRLVEDNLKLK
RQCKQLQSEIAALNAQQPSNKQGSPHRRTSSTQF* 
 
 
 


