Homoeologous non-reciprocal translocation explains a major QTL for seed lignin content in oilseed rape (Brassica napus L.)
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Supplementary Figure 4: Phylogeny of PAL candidates of B. napus Express 617 and previously described PAL sequences. The maximume-likelihood tree was constructed
with FastTree using 10,000 bootstraps and relative bootstrap-values are shown next to relevant nodes. The phylogenetic tree is based on amino acid sequences. The Ginkgo
biloba PAL sequence was used to root the tree. The GenBank ID of the respective sequence or the Express 617 gene ID is given for each sequence.



Supplementary Table 6: Amino acid and coding sequences of B. napus Express 617 PALSs.

>BnaPAL1-4_A04p023010.1
MEVNGLSHGGEVDAMLCGGEIKKNATVVGADPLNWGAAAEQMKGSHLDEVKRMVKEFRRPVVNLGGETLTIGQVAAISTLGNGVKVELSETARAGVKASSDWVMESMGKGTDSYGVTTGFGATSHRRTKN
GVALQKELIRFLNAGIFGSTKETSHTLPHSATRAAMLVRINTLLQGYSGIRFEILEAITSFLNNNITPSLPLRGTITASGDLVPLSYIAGLLTGRPNSKATGPNGEALNAEEAFKMAGVTSGFFD LQPKEGLALVNGT
AVGSGMASMVLFEANVLSVLAEVLSAVFAEVMSGKPEFTDHLTHRLKHHPGQIEAAAIMEHILDGSSYMKLAQKLHEMDPLQKPKQDRYALRTSPQWLGPQIEVIRYATKSIEREINSVNDNPLIDVSRNKAIHG
GNFQGTPIGVSMDNTRLAIAAIGKLMFAQFSELVNDYYNNGLPSNLTASRNPSLDYGFKGAEIAMASYCSELQYLANPVTSHVQSAEQHNQDVNSLGLISSRKTSEAVDILKLMSTTFLVGICQAIDLRHLEENLK
QTVKNTVSQVAKKVLTTGVNGELHPSRFCEKDLLKVVDREQVYTYADDPCSATYPLIQKLRQVIVDHALVNGESEKNAMTSIFHKIGAFEEELKAVLPKEVEAARAAYDNGTAAIPNRIKECRSYPLYRFVREEL
GTELLTGEKATSPGEEFDKVFTAICEGKIIDPLMECLDEWNGAPIPIC*

>BnaPAL1-4 A04p023010.1_BnaEXP
ATGGAGGTTAACGGATTATCACACGGAGGAGAAGTCGACGCTATGTTATGCGGCGGAGAGATCAAGAAGAATGCCACGGTGGTTGGGGCTGATCCTCTCAACTGGGGAGCTGCAGCGGAGCAAATG
AAAGGGAGCCATTTGGATGAGGTGAAGAGAATGGTGAAGGAGTTTAGGAGGCCAGTGGTGAATCTCGGAGGCGAGACTCTCACGATCGGACAAGTGGCAGCAATCTCGACCCTTGGAAACGGTGTG
AAGGTGGAGTTGTCGGAGACGGCGAGAGCCGGTGTGAAAGCGAGTAGTGATTGGGTGATGGAGAGTATGGGCAAAGGAACCGATAGTTATGGTGTTACTACTGGTTTTGGTGCTACTTCTCACCGGA
GAACCAAGAACGGTGTCGCTCTTCAGAAAGAGCTTATAAGATTTCTGAACGCCGGAATATTCGGCAGCACGAAGGAAACATCCCACACATTACCACACTCCGCCACAAGAGCCGCCATGCTCGTACGC
ATCAACACTCTCCTCCAAGGCTACTCAGGCATACGTTTCGAGATCCTCGAGGCCATAACAAGTTTCCTCAACAACAACATCACTCCTTCACTCCCTCTCCGCGGCACCATCACCGCCTCCGGAGACCT
CGTCCCCCTCTCCTACATCGCCGGACTCTTAACCGGACGTCCCAACTCCAAAGCCACCGGTCCCAACGGCGAAGCCTTGAACGCAGAGGAAGCCTTCAAAATGGCAGGAGTCACCTCCGGCTTCTTC
GACCTCCAGCCTAAAGAAGGCCTCGCCCTAGTCAACGGCACGGCCGTTGGCTCCGGCATGGCGTCGATGGTTCTCTTCGAAGCCAACGTCCTCTCGGTCCTGGCCGAGGTTTTATCAGCCGTCTTC
GCCGAGGTGATGAGCGGGAAGCCGGAGTTCACCGATCATTTGACTCACCGGCTGAAGCACCACCCCGGGCAGATAGAAGCCGCGGCTATAATGGAACACATTCTCGACGGGAGCTCGTACATGAAG
CTAGCTCAGAAGCTTCACGAGATGGATCCGTTACAAAAACCCAAACAAGACCGTTACGCTCTACGTACCTCTCCCCAATGGCTAGGTCCTCAGATAGAAGTGATCCGTTACGCGACCAAGTCCATCGA
GCGTGAGATAAACTCCGTCAACGACAACCCTTTGATCGATGTCTCGAGAAACAAAGCCATTCACGGTGGTAACTTCCAGGGAACACCCATCGGTGTGTCTATGGACAACACACGTTTAGCTATCGCGG
CCATAGGGAAGCTCATGTTCGCTCAGTTCTCCGAGCTGGTCAACGATTATTACAACAACGGTCTTCCTTCGAACCTAACCGCTTCGAGGAACCCTAGTTTGGACTACGGTTTCAAAGGAGCGGAGATC
GCGATGGCTTCGTACTGTTCAGAGCTTCAGTACTTGGCCAACCCCGTGACTAGCCATGTTCAATCAGCAGAGCAACACAACCAAGACGTGAACTCTTTAGGACTAATCTCATCTCGCAAGACATCAGAA
GCTGTAGACATACTCAAACTCATGTCGACAACGTTCCTTGTCGGAATCTGCCAAGCCATCGATCTAAGACACTTGGAGGAGAATCTAAAACAAACGGTCAAGAACACAGTCTCTCAAGTCGCCAAGAAA
GTTCTCACCACTGGAGTCAACGGTGAGCTTCACCCATCACGCTTCTGCGAGAAAGACTTACTCAAAGTCGTCGACCGTGAGCAAGTCTACACGTACGCGGACGACCCATGCAGCGCCACGTACCCGT
TGATCCAGAAGCTGAGGCAAGTCATCGTTGACCATGCTTTGGTCAACGGTGAGAGCGAGAAGAATGCAATGACTTCGATCTTCCATAAGATTGGAGCCTTCGAGGAGGAGCTCAAGGCGGTGCTACC
TAAAGAAGTGGAGGCAGCTAGAGCGGCGTATGATAACGGAACAGCTGCGATACCGAACAGGATCAAGGAGTGTAGGTCGTATCCTTTGTATAGGTTTGTGAGGGAGGAGCTTGGAACAGAGCTTTTG
ACCGGAGAGAAAGCGACGTCGCCCGGAGAAGAGTTTGATAAGGTTTTCACGGCGATTTGTGAAGGGAAGATTATTGATCCGTTGATGGAGTGTCTCGATGAGTGGAACGGAGCTCCCATTCCTATAT
GTTAA

>BnaPAL1-3_C04p046000.1
MEVNGLSHGGEVDAMLCGGEIKKNATVVGADPLNWGAAAEQMKGSHLDEVKRMVKEFRRPVVNLGGETLTIGQVAAISTLGNGVKVELSETARAGVKASSDWVMESMGKGTDSYGVTTG FGATSHRRTKN
GVALQKELIRFLNAGIFGSTKETSHTLPHSATRAAMLVRINTLLQGY SGIRFEILEAITSFLNNNITPSLPLRGTITASGDLVPLSYIAGLLTGRPNSKATGPNGEALNAEEAFKMAGVTSGFFD LQPKEGLALVNGT
AVGSGMASMVLFEANVLSVLAEVLSAVFAEVMSGKPEFTDHLTHRLKHHPGQIEAAAIMEHILDGSSYMKLAQKLHEMDPLQKPKQDRYALRTSPQWLGPQIEVIRY ATKSIEREINSVNDNPLIDVSRNKAIHG
GNFQGTPIGVSMDNTRLAIAAIGKLMFAQFSELVNDY YNNGLPSNLTASRNPSLDYGFKGAEIAMASYCSELQYLANPVTSHVQSAEQHNQDVNSLGLISSRKTSEAVDILKLMSTTFLVGICQAIDLRHLEENLK
QTVKNTVSQVAKKVLTTGVNGELHPSRFCEKDLLKVVDREQVYTYADDPCSATYPLIQKLRQVIVDHALVNGESEKNAMTSIFHKIGAFEEE LKAVLPKEVEAARAAYDNG TAAIPNRIKECRSYPLYRFVREEL
GTELLTGEKATSPGEEFDKVFTAICEGKIIDPLMECLDEWNGAPIPIC*

>BnaPAL1-3_C04p046000.1_BnaEXP
ATGGAGGTTAACGGATTATCACACGGAGGAGAAGTCGACGCTATGTTATGCGGCGGAGAGATCAAGAAGAATGCCACGGTGGTTGGGGCTGATCCTCTCAACTGGGGAGCTGCAGCGGAGCAAATG
AAAGGGAGCCATTTGGATGAGGTGAAGAGAATGGTGAAGGAGTTTAGGAGGCCAGTGGTGAATCTCGGAGGCGAGACTCTCACGATCGGACAAGTGGCAGCAATCTCGACCCTTGGAAACGGTGTG
AAGGTGGAGTTGTCGGAGACGGCGAGAGCCGGTGTGAAAGCGAGTAGTGATTGGGTGATGGAGAGTATGGGCAAAGGAACCGATAGTTATGGTGTTACTACTGGTTTTGGTGCTACTTCTCACCGGA
GAACCAAGAACGGTGTCGCTCTTCAGAAAGAGCTTATAAGATTTCTGAACGCCGGAATATTCGGCAGCACGAAGGAAACATCCCACACATTACCACACTCCGCCACAAGAGCCGCCATGCTCGTACGT
ATCAACACTCTCCTCCAAGGATACTCCGGCATACGTTTCGAGATCCTCGAGGCCATAACAAGTTTCCTCAACAACAACATCACTCCTTCCCTCCCTCTCCGCGGCACCATCACCGCCTCCGGAGACCT
CGTCCCCCTCTCCTACATCGCCGGACTCTTAACCGGACGTCCCAACTCCAAAGCTACCGGTCCCAACGGCGAAGCCCTAAACGCAGAGGAAGCCTTCAAAATGGCTGGAGTCACCTCAGGCTTCTTT
GACCTCCAGCCTAAGGAAGGCCTCGCCCTAGTCAACGGCACGGCCGTTGGCTCCGGCATGGCGTCGATGGTTCTCTTCGAAGCCAACGTCCTCTCGGTCCTGGCCGAGGTTTTATCAGCCGTCTTC
GCCGAGGTGATGAGCGGGAAGCCGGAGTTCACCGATCATTTGACTCACCGGCTGAAGCACCACCCCGGGCAGATAGAAGCCGCGGCTATAATGGAACACATTCTCGACGGGAGCTCGTACATGAAG
CTAGCTCAGAAGCTTCACGAGATGGATCCGTTACAAAAACCCAAACAAGACCGTTACGCTCTACGTACCTCTCCCCAATGGCTAGGTCCTCAGATAGAAGTGATCCGTTACGCGACCAAGTCCATCGA
GCGTGAGATAAACTCCGTCAACGACAACCCTTTGATCGATGTCTCGAGAAACAAAGCCATTCACGGTGGTAACTTCCAGGGAACACCCATCGGTGTGTCTATGGACAACACACGTTTAGCTATCGCGG
CCATAGGGAAGCTCATGTTCGCTCAGTTCTCCGAGCTGGTCAACGATTATTACAACAACGGTCTTCCTTCGAACCTAACCGCTTCGAGGAACCCTAGTTTGGACTACGGTTTCAAAGGAGCGGAGATC




GCGATGGCTTCGTACTGTTCAGAGCTTCAGTACTTGGCCAACCCAGTGACTAGCCATGTTCAATCAGCTGAGCAACACAACCAAGACGTGAACTCTTTAGGACTAATCTCGTCTCGCAAGACATCAGAA
GCTGTAGACATACTCAAACTCATGTCTACAACGTTCCTTGTCGGAATCTGCCAAGCCATCGATCTAAGACACTTGGAGGAGAATCTAAAACAAACGGTCAAGAACACAGTCTCTCAAGTCGCCAAGAAA
GTTCTCACCACTGGAGTCAACGGTGAGCTTCACCCATCACGCTTCTGCGAGAAAGACTTACTCAAAGTCGTCGACCGTGAGCAAGTCTACACGTACGCGGACGACCCATGCAGCGCCACGTACCCGT
TGATCCAGAAGCTGAGGCAAGTCATCGTTGACCATGCTTTGGTCAACGGTGAGAGCGAGAAGAATGCAATGACTTCGATCTTCCATAAGATTGGAGCCTTCGAGGAGGAGCTCAAGGCGGTGCTTCC
GAAAGAAGTGGAGGCAGCTAGAGCGGCGTATGATAACGGAACAGCTGCGATACCGAACAGGATCAAGGAGTGTAGGTCGTATCCTTTGTATAGGTTTGTGAGGGAGGAGCTTGGAACAGAGCTTTTG
ACCGGAGAGAAAGCGACGTCGCCCGGAGAAGAGTTTGATAAGGTTTTCACGGCGATCTGTGAAGGGAAGATTATTGATCCGTTGATGGAGTGTCTCGATGAGTGGAACGGAGCTCCCATTCCTATAT
GTTAA

>BnaPAL1-2_A05p007980.1
MEINGSSHKVDAMLCGAEIKNVTVAAADPLNWGAAAEQMKGSHLDEVKRMVMEFRKPVVNLGGETLTIGQVAAISTVGNGVKVELSETARAGVKASSDWVMESMGKGTDSYGVTTGFGATSHRRTKNGVAL
QKELIRFLNAGIFGSTKETCHTLPHSATRAAMLVRINTLLQGY SGIRFEILEAITSFLNTNITPSLPLRGTITASGDLVPLSYIAGLLTGRPNSKATGPNGEALNAEEAFKKAGIPSGFFDLQPKEGLALVNGTAVGSG
MASMVLFETNVLSVLAEVLSAVFAEVMSGKPEFTDHLTHRLKHHPGQIEAAAIMEHILDGSSYMKLAKKLHELDPLQKPKQDRYALRTSPQWLGPQIEVIRYATKSIEREINSVNDNPLIDVSRNKAIHGGNFQGT
PIGVSMDNTRLAIASIGKLMFAQFSELVNDFYNNGLPSNLTASRNPSLDYGFKGAEIAMASYCSELQYLANPVTTHVQSAEQHNQDVNSLGLISSRKTAEAVDILKLMSTTFLVAICQAVDLRHLEENLKQTVKNT
VSQVAKKVLTTGVNGELHPSRFCEKDLLKVVDREQVYTYADDPCSATYPLIQKLRQVIVDHALVNGESEKNAMTSIFHKIGAFEEELKAVLPDEVEAARVAYDNGTSAIPNRIKECRSYPLYRFVREELGTELLTG
EKVTSPGEEFDKVFTAICEGKIIDPLMECLSEWNGAPIPIC*

>BnaPAL1-2_A05p007980.1_BnaEXP
ATGGAGATTAACGGATCATCACACAAAGTCGACGCTATGTTATGCGGCGCAGAGATCAAGAATGTCACGGTGGCTGCGGCGGATCCTCTCAACTGGGGGGCTGCGGCGGAGCAAATGAAAGGGAGC
CATTTGGATGAAGTGAAGAGAATGGTTATGGAGTTTAGGAAGCCTGTGGTGAATCTCGGAGGAGAGACTCTGACGATCGGACAAGTAGCAGCGATCTCGACCGTTGGAAATGGTGTGAAGGTGGAGC
TGTCGGAGACGGCAAGAGCCGGTGTGAAGGCGAGCAGTGATTGGGTGATGGAGAGTATGGGCAAAGGCACTGATAGTTATGGTGTTACTACTGGTTTTGGTGCTACTTCTCATCGTAGAACCAAAAA
TGGCGTCGCACTTCAGAAGGAGCTTATAAGATTCCTGAACGCCGGAATATTCGGCAGCACGAAAGAAACATGCCACACACTACCACACTCCGCCACGAGAGCCGCCATGCTCGTACGCATCAACACT
CTCCTCCAAGGATACTCCGGCATCCGCTTCGAGATCCTCGAGGCCATAACCAGCTTCCTCAACACCAACATCACTCCTTCCCTCCCTCTCCGCGGCACCATCACCGCCTCCGGAGACCTCGTCCCCC
TCTCCTACATCGCCGGCCTCCTCACCGGCCGTCCCAACTCCAAAGCCACCGGTCCCAACGGCGAAGCCTTGAACGCAGAGGAAGCCTTCAAGAAGGCTGGAATCCCCTCCGGATTCTTTGACTTGCA
GCCCAAGGAAGGTCTCGCCCTAGTCAACGGCACAGCCGTTGGCTCCGGCATGGCCTCGATGGTGCTCTTCGAGACGAACGTCCTCTCGGTCCTGGCCGAGGTTCTCTCAGCTGTCTTCGCCGAGGT
GATGAGCGGAAAGCCGGAGTTCACCGACCATTTAACCCACAGGCTTAAACACCACCCCGGCCAGATCGAAGCCGCGGCGATAATGGAGCACATCCTTGACGGGAGCTCGTACATGAAGCTAGCTAA
GAAGCTACACGAGTTGGATCCGTTACAGAAACCTAAACAAGACCGTTACGCGCTCCGCACGTCACCTCAATGGCTAGGTCCTCAGATAGAAGTGATCCGTTACGCAACAAAGTCCATCGAACGTGAGA
TCAACTCCGTCAACGACAACCCCTTGATCGACGTTTCGAGAAACAAGGCCATTCACGGAGGTAACTTCCAGGGAACACCGATAGGTGTCTCCATGGACAACACGCGTCTCGCTATAGCATCGATAGG
GAAGCTCATGTTCGCTCAGTTCTCTGAGCTCGTCAACGACTTCTACAACAACGGTCTTCCTTCTAACCTAACCGCCTCGAGGAACCCTAGTTTGGACTACGGTTTCAAAGGAGCGGAGATCGCTATGG
CATCCTACTGTTCCGAGCTTCAGTACTTAGCCAATCCAGTTACAACCCATGTTCAATCCGCGGAGCAACACAACCAAGACGTGAACTCTTTAGGACTAATCTCGTCTCGCAAGACGGCAGAAGCTGTTG
ACATTCTCAAACTCATGTCGACGACGTTCCTTGTCGCAATCTGCCAAGCTGTAGATCTAAGACACTTGGAGGAGAATCTAAAACAAACCGTGAAGAACACGGTCTCTCAAGTGGCTAAGAAAGTTCTAA
CCACTGGAGTCAACGGTGAGCTTCACCCATCTCGCTTCTGCGAGAAAGATTTACTCAAAGTCGTTGACCGTGAACAAGTCTACACGTACGCGGACGATCCATGCAGCGCTACGTACCCGTTGATCCAG
AAGCTAAGGCAAGTTATCGTTGACCATGCTTTGGTCAACGGTGAGAGTGAGAAGAACGCTATGACTTCGATCTTCCACAAGATTGGTGCTTTCGAGGAGGAGCTCAAGGCGGTGCTTCCTGATGAAGT
GGAGGCAGCTAGAGTGGCGTACGATAACGGGACATCTGCTATACCGAACCGGATCAAGGAGTGTAGGTCGTATCCTTTGTATAGGTTCGTGAGGGAGGAGCTTGGAACTGAGCTTTTGACCGGAGAG
AAAGTCACGTCGCCGGGAGAAGAGTTTGATAAGGTTTTCACGGCGATATGTGAAGGGAAGATCATTGATCCGTTGATGGAGTGTCTCAGTGAGTGGAACGGAGCTCCCATTCCAATCTGCTAA

>BnaPAL1-1_C04p009110.1
MEINGSSYKVDAMLCGGETKNVTVAAADPLNWGAAADQMKGSHLDEVKRMVMEFRKPVVNLGGETLTIGQVAAISTVGNGVKVELSETARAGVKASSDWVMESMGKGTDSYGVTTGFGATSHRRTKNGVA
LQKELIRFLNAGIFGSTKETCHTLPHSATRAAMLVRINTLLQGYSGIRFEILEAITSFLNTNITPSLPLRGTITASGDLVPLSYIAGLLTGRPNSKATGPNGEALNAEEAFKKAGIPSGFFDLQPKEGLALVNGTAVGS
GMASMVLFETNVLSVLAEVLSAVFAEVMSGKPEFTDHLTHRLKHHPGQIEAAAIMEHILDGSSYMKLAQKLHEMDPLQKPKQDRYALRTSPQWLGPQIEVIRYATKSIEREINSVNDNPLIDVSRNKAIHGGNFQ
GTPIGVSMDNTRLAIASIGKLMFAQFSELVNDFYNNGLPSNLTASRNPSLDYGFKGAEIAMASYCSELQYLANPVTTHVQSAEQHNQDVNSLGLISSRKTAEAVDILKLMSTTFLVAICQAVDLRHLEENLKQTVK
NTVSQVAKKVLTTGDNGELHPSRFCEKDLLKVVDREQVYTYADDPCSATYPLIQKLRQVIVDHALVNGESEKNAMTSIFHKIGAFEEELKAVLPDEVEAARVAYDNGTSAIPNRIKECRSYPLYRFVREELGTELL
TGEKVTSPGEEFDKVFTAICEGKIIDPLMECLSEWNGAPIPIC*

>BnaPAL1-1_C04p009110.1_BnaEXP
ATGGAGATTAACGGATCATCATACAAAGTCGACGCTATGTTATGCGGCGGAGAGACCAAGAATGTCACGGTGGCTGCGGCGGATCCTCTGAACTGGGGAGCTGCGGCGGATCAAATGAAAGGGAGC
CATTTGGATGAAGTGAAGAGAATGGTTATGGAGTTTAGGAAGCCTGTGGTGAATCTCGGAGGAGAGACTCTGACGATCGGACAAGTAGCAGCGATCTCGACCGTTGGAAATGGTGTGAAGGTGGAGC
TGTCGGAGACGGCAAGAGCCGGTGTGAAGGCGAGCAGTGATTGGGTGATGGAGAGTATGGGCAAAGGCACTGATAGTTATGGTGTTACTACTGGTTTTGGTGCTACTTCTCATCGTAGAACCAAAAA
TGGCGTCGCACTTCAGAAGGAGCTTATAAGATTCCTGAACGCCGGAATATTCGGCAGCACGAAAGAAACATGCCACACACTGCCACACTCCGCCACAAGAGCTGCCATGCTCGTACGCATAAACACT
CTCCTCCAAGGATACTCCGGCATCCGCTTCGAGATCCTCGAGGCCATAACCAGCTTCCTCAACACCAACATCACTCCTTCCCTCCCTCTCCGCGGCACCATCACCGCCTCCGGAGACCTCGTCCCCC
TCTCCTACATCGCCGGCCTCCTCACCGGCCGTCCCAACTCCAAAGCCACCGGTCCCAACGGCGAAGCCTTGAACGCAGAGGAAGCCTTCAAGAAGGCCGGAATCCCCTCTGGATTCTTTGACTTGCA




GCCCAAGGAAGGTCTCGCCCTAGTCAACGGCACAGCCGTTGGCTCCGGCATGGCCTCGATGGTTCTCTTCGAGACAAACGTCCTGTCGGTTCTGGCCGAGGTTCTCTCAGCTGTCTTCGCCGAGGT
GATGAGCGGCAAGCCGGAGTTCACCGACCATTTAACCCACAGGCTGAAGCACCACCCCGGCCAGATCGAAGCCGCGGCGATAATGGAGCACATCCTCGACGGGAGCTCGTACATGAAGCTAGCTCA
GAAGCTACACGAGATGGATCCGTTACAGAAACCTAAACAAGACCGTTACGCGCTCCGCACATCACCTCAATGGCTAGGTCCTCAGATAGAAGTGATCCGTTACGCCACCAAGTCCATCGAGCGTGAG
ATAAACTCCGTCAACGACAACCCTTTGATCGACGTTTCAAGAAACAAAGCGATTCACGGAGGTAACTTCCAGGGGACACCCATCGGTGTCTCCATGGACAACACGCGTCTCGCTATAGCATCGATAGG
GAAGCTCATGTTCGCTCAGTTCTCCGAGCTTGTTAACGACTTCTACAACAACGGTCTTCCTTCTAACCTAACCGCTTCGAGGAACCCTAGTTTGGACTACGGTTTCAAAGGAGCGGAGATCGCTATGGC
TTCCTACTGTTCAGAGCTTCAGTACTTGGCCAATCCAGTTACAACCCATGTTCAGTCAGCAGAGCAACACAACCAAGACGTGAACTCTTTAGGACTAATCTCATCACGCAAGACGGCAGAAGCTGTCGA
CATACTCAAACTCATGTCGACAACGTTCCTCGTCGCAATCTGCCAAGCTGTGGATCTAAGACACTTGGAGGAGAATCTAAAACAAACCGTGAAGAACACTGTCTCTCAAGTGGCCAAGAAAGTTCTAAC
CACTGGAGACAACGGTGAGCTTCACCCATCTCGCTTCTGCGAGAAAGATTTACTCAAAGTCGTTGACCGTGAACAAGTCTACACGTACGCGGACGATCCATGCAGCGCCACGTACCCGTTGATCCAG
AAGCTAAGGCAAGTTATCGTTGACCATGCTTTGGTCAACGGTGAGAGCGAGAAGAACGCTATGACTTCGATCTTCCACAAGATTGGTGCTTTCGAGGAGGAGCTCAAGGCGGTGCTTCCTGACGAAGT
GGAGGCAGCTCGAGTGGCGTATGATAACGGGACATCTGCTATACCGAACCGGATCAAGGAGTGTAGGTCGTATCCTTTGTATAGGTTCGTGAGGGAGGAGCTTGGAACTGAGCTTTTGACCGGAGAG
AAGGTGACGTCGCCGGGAGAAGAGTTTGATAAGGTTTTCACGGCGATATGTGAAGGGAAGATCATTGATCCGTTGATGGAGTGTCTCAGTGAGTGGAACGGAGCTCCCATTCCAATATGCTAA

>BnaPAL2-2_A04p005140.1
MDQINGSVHQNGKTEAMLLCGGLEKTKVTVAADPLNWGAAAEQMKGSHLDEVKRMVEDYRKPVVNLGGETLTIGQVAAISNVGGGVKVELAEASRAGVKASSDWVMESMGKGTDSYGVTTGFGATSHRRT
KNGTALQTELIRFLNAGIFGNTKETCHTLPESATRAAMLVRVNTLLQGYSGIRFEILEAITSLLNHNISPSLPLRGTITASGDLVPLSYIAGLLTGRPNSKATGPNGESLTAEEAFKKAGITSGFFDLQPKEGLALVNG
TAVGSGMASMVLFEANVQSVLAEVLSAIFAEVMSGKPEFTDHLTHRLKHHPGQIEAAAIMEHILDGSSYMKLAAKLHEMDPLQKPKQDRYALRTSPQWLGPQIEVIRHATKSIEREINSVNDNPLIDVSRNKAIHG
GNFQGTPIGVSMDNTRLAVAAIGKLMFAQFSELVNDFYNNGLPSNLTASNNPSLDYGFKGAEIAMASYCSELQYLANPVTTHVQSAEQHNQDVNSLGLISSRKTSEAVDILKLMSTTFLVAICQAVDLRHLEENL
RQTVKNTVSQVAKKVLTTGVNGELHPSRFCEKDLLKVVDREQVFTYVDDPCSATYPLMQKLRQVIVDHALSNGETEKNAVTSIFQKIGAFEEELKMVLPKEVDATREAYGNGTAAIPNRIKECRSYPLYKFVREE
LGTKLLTGEKVVSPGEEFDKVFTAMCEGKIIDPLMDCLKEWNGAPIPIC*

>BnaPAL2-2_A04p005140.1_BnaEXP
ATGGATCAGATCAACGGATCAGTTCACCAAAACGGCAAAACCGAAGCCATGTTGTTGTGCGGCGGACTAGAGAAGACTAAAGTGACGGTGGCGGCGGATCCGTTGAATTGGGGTGCTGCGGCGGAG
CAGATGAAAGGGAGTCATTTGGATGAGGTGAAGAGGATGGTTGAGGATTACCGTAAACCGGTGGTGAATCTCGGCGGAGAAACACTGACGATCGGACAAGTCGCTGCGATCTCGAACGTAGGCGGT
GGCGTTAAGGTTGAGCTAGCGGAGGCTTCAAGAGCCGGCGTGAAAGCTAGCAGCGATTGGGTCATGGAGAGTATGGGTAAAGGTACTGACAGTTACGGTGTAACCACCGGGTTTGGAGCTACCTCT
CACCGGAGAACAAAAAACGGCACCGCTTTGCAAACCGAACTCATCAGGTTTTTGAACGCCGGAATATTCGGGAACACGAAGGAGACATGCCACACGCTACCGGAATCCGCCACGAGAGCCGCCATG
CTCGTCCGAGTCAACACACTCCTCCAAGGATACTCCGGGATCCGATTCGAAATCCTCGAAGCGATCACCAGCCTCCTCAACCACAACATCTCTCCGTCTCTCCCCCTCCGTGGAACCATAACCGCCTC
CGGCGATCTCGTCCCCCTCTCCTACATCGCCGGTCTCCTCACCGGCCGTCCAAACTCCAAAGCCACCGGTCCCAACGGCGAATCCCTAACCGCCGAGGAAGCCTTCAAGAAAGCGGGAATCACTTC
CGGATTCTTCGATCTACAGCCTAAGGAAGGCTTAGCGCTCGTCAACGGCACGGCGGTTGGATCCGGCATGGCGTCGATGGTTCTCTTCGAAGCGAATGTTCAATCGGTCCTCGCCGAGGTTTTATCC
GCGATCTTCGCGGAGGTGATGAGCGGGAAGCCGGAGTTCACCGATCATTTGACTCACCGACTCAAACACCACCCCGGACAAATCGAGGCGGCGGCGATCATGGAGCACATCCTCGACGGAAGCTCG
TACATGAAGCTAGCGGCAAAGCTCCACGAGATGGATCCGTTACAAAAACCGAAACAAGACCGTTACGCGCTCCGCACGTCTCCTCAGTGGCTAGGCCCTCAGATCGAAGTGATCCGTCACGCCACGA
AGTCAATCGAGCGTGAGATCAACTCCGTTAATGATAATCCGTTAATCGACGTTTCGAGGAACAAAGCGATTCACGGTGGTAACTTCCAGGGGACTCCGATAGGAGTCTCTATGGACAACACACGTTTA
GCGGTTGCAGCTATTGGGAAGCTCATGTTCGCTCAGTTCTCGGAGCTTGTTAACGACTTCTACAACAACGGTCTTCCTTCGAATCTAACGGCTTCCAACAACCCAAGCTTGGATTACGGATTCAAAGGA
GCGGAGATCGCTATGGCTTCTTACTGCTCTGAGCTTCAGTACCTTGCGAATCCGGTTACAACCCATGTTCAATCAGCTGAGCAGCATAACCAAGATGTTAACTCTTTAGGACTCATCTCGTCTCGTAAG
ACGTCAGAAGCTGTTGACATTCTCAAGCTCATGTCTACAACGTTCCTCGTAGCGATTTGTCAAGCTGTTGATTTGAGACATCTCGAGGAGAATCTGAGACAGACCGTGAAGAACACGGTTTCTCAAGTG
GCGAAGAAAGTGTTGACTACTGGAGTCAACGGGGAGTTGCATCCATCGCGGTTCTGTGAGAAAGACTTGCTTAAGGTCGTTGATCGTGAACAAGTGTTTACATACGTTGACGATCCTTGTAGCGCTAC
GTACCCATTGATGCAGAAGCTAAGACAAGTTATCGTTGATCACGCGTTATCCAATGGTGAGACTGAGAAGAACGCAGTGACTTCGATCTTTCAAAAGATTGGAGCTTTTGAGGAGGAGCTTAAGATGGT
GCTTCCTAAGGAAGTGGATGCGACTAGAGAGGCTTACGGTAATGGAACGGCGGCGATTCCGAACAGGATTAAGGAATGTCGGTCTTATCCATTATATAAGTTTGTGAGGGAAGAGCTCGGGACGAAG
TTGCTGACCGGAGAAAAGGTTGTCTCTCCGGGAGAGGAGTTTGATAAGGTGTTCACTGCAATGTGTGAAGGTAAGATTATTGATCCATTGATGGATTGTCTCAAGGAATGGAACGGAGCTCCCATTCC
CATATGTTAA

>BnaPAL2-6_A09p036110.1
MDQINSSVHQNGKIEAMLCGGVEKTKVAVAADPLNWGAAAEQMKGSHLDEVKRMVEEYRRPVVNLGGETLTIGQVAAISTVGGGVKVELAEASRAGVKASSDWVMESMGKGTDSYGVTTGFGATSHRRTK
NGTALQTELIRFLNAGIFGNTKETCHTLPESATRAAMLVRVNTLLQGYSGIRFEILEAITSFLNHNISPSLPLRGTITASGDLVPLSYIAGLLTGRPNSKATGPNGESLTAEEAFKQAGIASGFFDLQPKEGLALVNG
TAVGSGMASMVLFEANVQSVLAEVLSAIFAEVMSGKPEFTDHLTHRLKHHPGQIEAAAIMEHILDGSSYMKLAQKLHEMDPLQKPKQDRYALRTSPQWLGPQIEVIRHATKSIEREINSVNDNPLIDVSRNKAIHG
GNFQGTPIGVSMDNTRLAIASIGKLMFAQFSELVNDFYNNGLPSNLTASNNPSLDYGFKGAEIAMASYCSELQYLANPVTSHVQSAEQHNQDVNSLGLISSRKTSEAVDILKLMSTTFLVAICQAVDLRHLEENL
RQTVKNTVSQVAKKVLTTGVNGELHPSRFCEKDLLKVVDREQVFTYVDDPCLATYPLMQKLRQVIVDHALSNGETEKNAVTSIFQKIGAFEEELKMVLPKEVDAAREAYGNGTAAIPNRIKECRSYPLYKFVREE
LGTKLLTGEKVVSPGEEFDKVFTAMCEGKIIDPLMECLKEWNGAPIPIC*

>BnaPAL2-6_A09p036110.1_BnaEXP
ATGGATCAGATTAACAGTTCAGTTCACCAGAACGGCAAGATCGAAGCCATGTTGTGCGGCGGAGTAGAGAAGACGAAGGTGGCTGTGGCGGCGGATCCGTTGAACTGGGGTGCAGCAGCGGAGCA




GATGAAAGGGAGTCACTTGGATGAGGTGAAGAGGATGGTTGAGGAGTATCGTAGACCGGTGGTGAATCTCGGAGGAGAGACGCTAACAATCGGACAAGTCGCGGCGATCTCCACCGTAGGCGGAG
GTGTTAAGGTTGAGCTAGCGGAGGCTTCGAGAGCCGGCGTGAAAGCTAGCAGTGATTGGGTTATGGAGAGTATGGGCAAAGGTACTGACAGTTACGGTGTCACCACCGGGTTTGGGGCGACCTCTC
ACCGGAGAACCAAAAACGGCACCGCATTGCAAACCGAACTCATCAGATTTTTGAACGCCGGAATATTCGGTAACACGAAGGAGACATGCCACACGCTACCGGAATCCGCCACGAGAGCCGCCATGCT
CGTCCGAGTCAACACTCTCCTCCAAGGATACTCCGGGATCCGATTCGAAATCCTCGAAGCGATCACCAGCTTCCTCAACCACAACATCTCTCCGTCTCTCCCCCTCCGCGGAACCATAACCGCCTCCG
GCGATCTCGTCCCCCTCTCCTACATCGCCGGCCTCCTCACCGGCCGTCCGAACTCCAAAGCCACAGGTCCCAACGGCGAATCCCTAACCGCCGAAGAGGCCTTCAAACAAGCCGGAATCGCTTCCG
GATTCTTCGATCTACAGCCTAAAGAAGGCTTAGCGCTCGTTAACGGCACGGCGGTTGGATCCGGCATGGCGTCGATGGTTCTATTCGAAGCGAACGTTCAATCGGTGTTAGCGGAGGTCTTATCAGC
GATCTTCGCGGAGGTTATGAGCGGGAAGCCTGAGTTCACCGATCATCTGACTCACAGGCTGAAACACCACCCCGGACAAATCGAAGCGGCGGCGATCATGGAGCACATCCTCGACGGAAGCTCGTA
CATGAAGCTAGCGCAAAAGCTTCACGAGATGGATCCGTTACAAAAACCGAAGCAAGACCGTTACGCTCTCCGTACCTCTCCTCAGTGGCTCGGCCCTCAGATCGAAGTGATCCGTCACGCCACGAAG
TCGATCGAGCGTGAGATCAACTCCGTTAACGATAATCCGTTGATCGATGTTTCTAGAAACAAAGCGATTCACGGTGGTAACTTCCAGGGGACTCCGATCGGAGTCTCCATGGATAACACGCGTTTAGC
GATCGCTTCGATAGGGAAGCTCATGTTCGCTCAATTCTCGGAGCTTGTTAACGATTTCTATAACAATGGCCTTCCTTCGAATCTAACGGCTTCGAACAATCCAAGCTTGGATTACGGATTCAAAGGAGC
GGAGATCGCTATGGCTTCGTATTGCTCTGAGCTTCAGTACTTGGCGAATCCAGTTACAAGCCATGTTCAATCAGCTGAGCAACATAACCAAGATGTTAACTCTTTGGGACTCATCTCGTCTCGCAAAAC
GTCAGAAGCTGTTGACATTCTCAAGCTGATGTCGACGACGTTCCTTGTGGCTATATGCCAAGCTGTTGATTTGAGACATCTTGAGGAGAATCTGAGACAGACGGTGAAGAACACAGTTTCTCAAGTGG
CGAAGAAAGTGTTAACCACTGGAGTCAACGGTGAGCTGCATCCGTCGCGGTTCTGCGAGAAGGACTTGCTTAAGGTTGTTGATCGCGAGCAAGTGTTCACGTACGTGGATGATCCTTGTCTCGCCAC
GTACCCGTTGATGCAGAAACTGAGACAAGTTATTGTTGATCACGCTTTGTCTAACGGTGAGACTGAGAAGAACGCAGTGACTTCGATCTTTCAAAAGATCGGAGCTTTCGAGGAAGAGCTCAAGATGG
TGCTTCCTAAAGAAGTGGATGCGGCTAGAGAGGCTTACGGTAACGGAACGGCGGCGATTCCGAACAGGATTAAGGAATGTCGGTCTTATCCGTTGTATAAGTTCGTGAGG GAAGAGCTTGGAACGAA
GTTGTTGACCGGAGAAAAGGTTGTGTCTCCGGGAGAGGAGTTTGATAAGGTGTTCACTGCAATGTGTGAAGGTAAGATCATTGATCCATTGATGGAGTGCCTCAAGGAATGGAACGGAGCTCCGATTC
CTATATGCTAA

>BnaPAL2-1_C04p025700.1
MDQINGSVHQNGKTEAMLLCGVVEKTKVTVAADPLNWGAAAEQMKGSHLDEVKRMVEDYRKPVVNLGGETLTIGQVAAISNVGGGVKVELAEASRAGVKASSDWVMESMGKGTDSYGVTTGFGATSHRRT
KNGAALQTELIRFLNAGIFGNTKETCHTLPESATRAAMLVRVNTLLQGYSGIRFEILEAITSLLNHNISPSLPLRGTITASGDLVPLSYIAGLLTGRPNSKATGPNGESLTGEEAFKKAGITSGFFDLQPKEGLALVN
GTAVGSGMASMVLFEANVQSVLAEVLSAIFAEVMSGKPEFTDHLTHRLKHHPGQIEAAAIMEHILDGSSYMKLAQKLHEMDPLQKPKQDRYALRTSPQWLGPQIEVIRHATKSIEREINSYNDNPLIDVSRNKAIH
GGNFQGTPIGVSMDNTRLAVAAIGKLMFAQFSELVNDFYNNGLPSNLTASNNPSLDYGFKGAEIAMASYCSELQYLANPVTSHVQSAEQHNQDVNSLGLISSRKTSEAVDILRLMSTTFLVAICQAVDLRHLEEN
LRQTVKNTVSQVAKKVLTTGVNGELHPSRFCEKDLLKVVDREQVFTYVDDPCSATYPLMQKLRQVIVDHALSNGEIEKNAVTSIFQKIGAFEEELKMVLPKEVDATREAYANGTAAIPNRIKECRSYPLYKFVRE
ELGTKLLTGEKVVSPGEEFDKVFTAMCEGKIIDPLMDCLKEWNGAPIPIC*

>BnaPAL2-1_C04p025700.1_BnaEXP

ATGGATCAGATCAACGGATCAGTTCACCAAAACGGCAAAACCGAAGCGATGTTGTTGTGCGGCGTAGTAGAGAAGACTAAAG TGACGGTGGCGGCGGATCCGTTAAATTGGGGTGCTGCGGCGGAG
CAGATGAAAGGGAGTCATTTAGATGAGGTGAAGAGGATGGTTGAGGATTACCGTAAACCGGTGGTGAATCTCGGCGGAGAAACACTGACGATCGGACAAGTCGCGGCGATCTCGAACGTAGGCGGT
GGCGTTAAGGTTGAGCTAGCGGAGGCTTCGAGAGCTGGCGTGAAAGCTAGCAGCGATTGGGTTATGGAGAGTATGGGTAAAGGTAC TGACAGTTACGGTGTAACCACTGGGTTTGGAGCTACCTCTC
ACCGGAGAACCAAAAACGGCGCCGCATTGCAAACCGAACTCATCAGGTTTTTGAACGCCGGAATCTTCGGGAACACGAAGGAGACATGTCACACGCTACCGGAATCCGCCACGAGAGCCGCCATGC
TCGTCCGAGTCAACACACTCCTCCAAGGATACTCCGGGATCCGATTCGAAATCCTCGAAGCGATCACCAGCCTCCTCAACCACAACATCTCTCCGTCTCTCCCCCTCCGCGGAACCATAACCGCCTCC
GGCGATCTCGTCCCCCTCTCCTACATCGCAGGTCTCCTCACCGGCCGTCCGAACTCCAAAGCCACCGGTCCCAACGGTGAATCCCTAACCGGCGAAGAAGCCTTCAAGAAAGCCGGAATCACTTCCG
GATTCTTCGATCTACAGCCTAAGGAAGGCTTAGCGCTCGTCAACGGCACGGCGGTTGGATCCGGCATGGCGTCGATGGTTCTCTTCGAAG CGAATGTTCAATCGGTCCTCGCCGAGGTTTTATCCGC
GATCTTCGCGGAGGTGATGAGCGGGAAGCCGGAGTTCACCGATCATTTGACTCACCGACTAAAACATCACCCCGGACAGATCGAAGCGGCGGCGATCATGGAGCACATCCTCGACGGAAGCTCGTA
CATGAAGCTAGCGCAAAAGCTTCACGAGATGGATCCGTTACAAAAACCGAAACAAGACCGTTACGCGCTCCGCACGTCTCCTCAATGGCTCGG CCCTCAGATCGAAGTGATCCGTCACGCCACGAAG
TCAATCGAGCGTGAGATCAACTCAGTTAACGATAATCCGTTAATTGACGTTTCGAGGAACAAAGCGATTCACGGTGGTAACTTCCAGGGGACTCCGATAGGTGTCTCTATGGACAACACACGTTTAGC
GGTTGCAGCTATTGGGAAGCTCATGTTCGCTCAGTTCTCTGAGTTGGTGAACGACTTCTATAACAACGGTCTTCCTTCGAATCTAACAGCTTCCAACAACCCAAGTTTAGATTACGGATTCAAAGGAGC
AGAGATCGCCATGGCTTCTTACTGCTCTGAGCTTCAGTACCTTGCGAATCCAGTAACAAGCCATGTTCAATCAGCTGAACAGCATAACCAAGATGTTAACTCTTTAGGACTCATCTCCTCTCGTAAGAC
GTCAGAAGCTGTTGACATTCTCAGGCTGATGTCTACCACGTTCCTCGTAGCGATTTGTCAAGCTGTTGATTTGAGACATCTTGAGGAGAATC TAAGACAAACCGTGAAGAACACTGTTTCTCAAGTGGC
GAAGAAAGTGTTGACCACTGGAGTCAACGGGGAGCTGCATCCTTCACGGTTCTGTGAGAAAGACTTGCTTAAGGTCGTTGATCGTGAACAAGTGTTTACATACGTTGACGATCCTTGTAGCGCTACTTA
CCCGTTGATGCAGAAGTTAAGACAAGTCATTGTCGATCACGCTTTATCCAATGGTGAGATTGAGAAGAACGCAGTGACTTCGATCTTTCAAAAGATTGGGGCTTTTGAGGAGGAGCTTAAGATGGTGCT
TCCAAAGGAAGTGGATGCGACTAGAGAGGCTTACGCTAATGGAACGGCGGCGATTCCCAACAGGATTAAGGAATGTCGATCTTATCCGCTGTATAAGTTCGTGAGGGAAGAGCTCGGAACGAAGTTG
TTGACCGGAGAAAAGGTTGTCTCTCCGGGAGAGGAGTTTGATAAGGTATTCACTGCAATGTGTGAAGGTAAGATTATTGATCCATTGATG GATTGTCTCAAGGAATGGAACGGAGCTCCCATTCCCATA
TGTTAA

>BnaPAL2-5_C08p028640.1

MDQTNGSVHQNGKIEAMLCGGVEKTKVAVAADPLNWGAAAEQMKGSHLDELKRMVEEYRRPVVNLGGETLTIGQVAAISTAGGGVKVELAEASRAGVKASSDWVMESMGKGTDSYGVTTGFGATSHRRTK
NGTALQTELIRFLNAGIFVNTLLQGYSGIRFEILEAITSFLNHNISPSLPLRGTITASGDLVPLSYIAGLLTGRPNSKATGPNGESLTAEEAFKQAGIASGFFDLQPKEGLALVNGTAVGSGMASMVLFEANVQSVLA
EVLSAIFAEVMSGKPEFTDHLTHRLKHHPGQIEAAAIMEHILDGSSY MKLAQKLHEMDPLOKPKQDRYALRTSPQWLGPQIEVIRHATKSIEREINSVNDNPLIDVSRNKAIHGGNFQGTPIGVSMDNTRLAIASIG




KLMFAQFSELVNDFYNNGLPSNLTASNNPSLDYGFKGAEIAMASY CSELQYLANPVTSHVQSAEQHNQDVNSLGLISSRKTSEAVDILKLMSTTFLVAICQAVDLRHLEENLRQTVKNTVSQVAKKVLTTGVNG
ELHPSRFCEKDLLKVVDREQVFTYVDDPCSATYPLMQKLRQVIVDHALSNGETEKNAVTSIFQKIGAFEEELKMVLPKEVDAAREAYGNGTAAIPNRIKECRSYPLYKFVREELGTKLLTGEKVV SPGEEFDKVF
TAMCEGKIIDPLMECLKEWNGAPIPIC*

>BnaPAL2-5_C08p028640.1_BnaEXP
ATGGATCAGACTAACGGTTCAGTTCACCAGAACGGCAAGATCGAAGCCATGTTGTGCGGTGGAGTAGAGAAGACAAAAGTGGCTGTGGCGGCGGATCCGTTGAACTGGGGTGCAGCAGCGGAACAG
ATGAAAGGGAGTCACTTGGATGAGTTGAAGAGGATGGTTGAGGAGTACCGCAGACCGGTGGTGAATCTCGGGGGAGAGACGCTAACAATCGGACAAGTCGCGGCGATCTCCACCGCAGGCGGAGG
TGTTAAGGTTGAGCTAGCGGAGGCTTCGAGAGCTGGCGTGAAAGCTAGCAGTGATTGGGTTATGGAAAGTATGGGCAAAGGTACTGACAGTTACGGTGTCACCACCGGGTTTGGAGCGACCTCTCAC
CGGAGAACCAAAAACGGCACCGCATTGCAAACGGAACTCATCAGATTTTTGAACGCCGGAATATTCGTCAACACTCTCCTCCAAGGATACTCCGGGATCCGATTCGAAATCCTCGAAGCGATCACCAG
CTTCCTCAACCACAACATCTCTCCATCTCTCCCCCTCCGTGGAACCATAACCGCCTCCGGCGATCTCGTCCCCCTCTCCTACATCGCCGGCCTCCTCACCGGCCGTCCGAACTCCAAAGCCACAGGT
CCCAACGGCGAATCCCTAACCGCCGAAGAGGCCTTCAAACAAGCCGGAATCGCTTCCGGATTCTTCGATCTACAACCCAAGGAAGGCTTAGCGCTCGTTAACGGCACGGCGGTTGGATCCGGCATG
GCGTCGATGGTTCTATTCGAAGCGAACGTTCAATCGGTGTTAGCGGAGGTCTTATCCGCGATCTTCGCGGAGGTGATGAGCGGGAAGCCTGAGTTCACCGATCATCTAACGCACAGGCTGAAGCACC
ACCCCGGGCAAATCGAAGCGGCGGCGATCATGGAGCACATCCTCGACGGAAGCTCGTACATGAAGCTAGCGCAGAAGCTTCACGAGATGGATCCGTTACAAAAGCCGAAACAAGACCGTTACGCTC
TCCGTACCTCTCCTCAGTGGCTCGGCCCTCAGATCGAAGTGATCCGTCACGCAACGAAGTCGATCGAGCGTGAGATCAACTCCGTTAACGATAATCCGTTGATCGATGTTTCTAGAAACAAAGCGATT
CACGGTGGTAACTTCCAGGGGACTCCAATCGGAGTCTCCATGGATAACACTCGTTTAGCGATTGCTTCGATAGGGAAGCTCATGTTCGCTCAATTCTCGGAGCTTGTTAACGATTTCTACAACAACGGT
CTTCCTTCGAATCTAACGGCTTCGAACAATCCAAGCTTGGATTACGGATTCAAAGGAGCTGAGATCGCTATGGCTTCGTATTGCTCTGAGCTTCAGTACTTGGCGAATCCAGTTACAAGCCATGTTCAA
TCAGCTGAGCAACATAACCAAGATGTGAACTCTTTGGGACTCATCTCGTCTCGCAAAACGTCAGAAGCTGTTGACATCCTCAAGCTTATGTCGACAACGTTCCTTGTGGCTATATGCCAAGCTGTTGAT
TTGAGACATCTTGAGGAGAATCTGAGACAAACGGTGAAGAACACAGTTTCTCAAGTGGCGAAGAAAGTTTTAACCACTGGAGTCAACGGTGAGCTGCATCCGTCGCGGTTCTGCGAGAAGGACTTGCT
TAAGGTCGTTGATCGCGAGCAAGTGTTCACGTACGTGGATGATCCTTGTAGCGCTACGTACCCGTTGATGCAGAAACTGAGACAAGTTATTGTTGATCATGCTTTGTCTAACGGTGAGACTGAGAAGAA
CGCAGTGACTTCGATCTTTCAAAAGATCGGAGCTTTCGAGGAAGAGCTCAAGATGGTGCTCCCTAAAGAAGTGGATGCGGCTAGAGAGGCTTACGGTAACGGAACGGCGGCGATTCCGAACAGGATT
AAGGAATGTCGGTCTTACCCGTTGTATAAGTTCGTGAGGGAAGAGCTTGGAACGAAGCTGTTGACCGGAGAAAAGGTTGTGTCTCCGGGAGAGGAGTTTGATAAGGTGTTCACTGCAATGTGTGAAG
GTAAGATCATTGATCCGTTGATGGAGTGCCTCAAGGAATGGAACGGAGCTCCGATTCCGATATGCTAA

>BnaPAL2-3_R186_chrC06p000250.1
MDQTQNDNIEAMLCGGVEKTNVAVAADPLNWGAAAEQMKGSHLDEVKRMVEEYRRPVVNLGGETLTIGQVAAISTVGNGVKVELAEASRDGVKASSDWVMESMGKGTDSYGVTTGFGATSHRRTK NGAAL
QTELIRFLNAGIFVNTLLQGYSGIRFEILEAITSLLNHNISPSLPLRGTITASGDLVPLSYIAGLLTGRPNSKATGPNGESLTAEEAFKQAGITSGFFDLQPKEGLALVNG TAVGSGMASMVLFEANVQSVLAEVLSAI
FAEVMSGKPEFTDHLTHRLKHHPGQIEAAAIMEHILDGSSYMKLAQKLHEMDPLQKPKQDRYALRTSPQWLGPQIEVIRYATKSIEREINSVNDNPLIDVSRNKAIHGGNFQGTPIGVSMDNTRLAVAAIGKLMFA
QFSELVNDFYNNGLPSNLTASNNPSLDYGFKGAEIAMASYCSELQYLANPVTSHVQSAEQHNQDVNSLGLISSRKTSEAVDILKLMSTTFLVAICQAVDLRHLEENLRQAVKNTVSQVAKKVLTTGYNGEMHPS
RFCERDLLKVVDREQVFTYVDDPCSATYPLMQKLRQVIVDQALANGETEKNVETSIFQKIGAFEEELKTVLPKEVDAAREAYGNGNAAIPNRIKECRSYPLYKFVREELGTKLLTGEKVVSPGEE FDKVFTAMCE
GKIIDPLMDCLKEWNGAPIPIC*

>R186_chrC06p000250.1_BnaEXP
ATGGATCAGACCCAAAACGACAACATCGAAGCTATGTTGTGCGGCGGAGTTGAGAAGACGAACGTTGCTGTGGCGGCAGATCCGTTGAACTGGGGTGCTGCGGCGGAGCAGATGAAAGGGAGCCAT
TTGGATGAGGTGAAGAGGATGGTTGAGGAG TACCGTAGACCGGTGGTGAACCTCGGAGGAGAGACGCTGACGATCGGACAAGTGGCGGCGATCTCCACCGTCGGTAACGGCGTTAAGGTTGAGCT
AGCGGAGGCTTCGAGAGATGGAGTGAAAGCTAGCAGCGATTGGGTTATGGAGAGTATGGGCAAAGGTACCGACAGTTACGGTGTCACCACCGGGTTTGGAGCTACCTCTCACCGGAGAACGAAAAA
CGGAGCTGCATTGCAGACGGAGCTCATCAGATTTTTGAACGCCGGAATATTCGTCAACACACTCCTCCAAGGATACTCCGGGATCCGATTCGAAATCCTCGAAGCGATCACCAGTCTCCTCAACCACA
ACATCTCTCCATCTCTCCCCCTACGTGGAACCATAACCGCCTCCGGCGATCTCGTCCCCCTCTCCTACATCGCCGGTCTGCTCACCGGACGCCCCAACTCCAAAGCCACCGGTCCCAACGGCGAATC
CCTAACCGCCGAAGAAGCCTTCAAACAAGCCGGAATCACTTCCGGATTCTTCGATCTGCAACCTAAGGAAGGTCTCGCGCTCGTTAACGGCACGGCGGTTGGATCCGGCATGGCGTCGATGGTTCTA
TTCGAAGCGAATGTTCAATCCGTTTTAGCGGAGGTTTTATCGGCGATCTTCGCGGAGGTGATGAGCGGGAAGCCTGAGTTCACCGATCATTTGACTCACCGACTCAAACATCACCCCGGACAAAT CGA
AGCGGCGGCGATCATGGAGCACATCCTCGACGGAAGCTCGTACATGAAGCTAGCTCAAAAGCTTCACGAGATGGATCCGTTACAGAAGCCCAAACAAGACCGTTACGCTCTCCGTACTTCTCCTCAAT
GGCTCGGCCCTCAGATCGAAGTGATCCGTTACGCCACGAAATCAATCGAGCGTGAGATCAACTCCGTTAACGATAATCCGTTGATCGACGTTTCTAGGAACAAAGCCATTCACGGTGGTAACTTCCAG
GGGACGCCGATTGGAGTTTCGATGGACAACACGCGTTTAGCGGTTGCAGCCATTGGGAAGCTCATGTTTGCTCAGTTCTCTGAGCTGGTCAACGATTTCTACAATAATGGCCTTCCTTCGAATCTCAC
AGCTTCTAACAATCCAAGTTTGGATTACGGTTTCAAAGGAGCAGAGATCGCTATGGCTTCTTACTGCTCTGAGCTTCAGTACTTGGCGAATCCAGTTACTAGCCATGTTCAATCAGCTGAACAGCATAAC
CAAGACGTTAACTCTTTAGGACTCATCTCATCTCGTAAGACCTCAGAAGCTGTTGACATTCTCAAGCTAATGTCTACCACGTTCCTTGTTGCTATATGCCAAGCTGTTGACTTGAGACATCTTGAGGAGA
ATCTGAGACAGGCGGTGAAGAACACAGTTTCTCAAGTGGCGAAGAAAGTGTTGACTACTGGAGTCAACGGGGAGATGCATCCTTCACGGTTCTGTGAGAGAGACTTGCTTAAGGTCGTTGACCGTGA
GCAAGTGTTCACGTACGTGGATGATCCTTGTAGCGCAACTTACCCACTGATGCAGAAGCTAAGACAAGTCATTGTTGATCAAGCTTTAGCCAACGGTGAGACTGAGAAGAACGTAGAGACTTCAATTTT
TCAAAAGATTGGAGCTTTTGAGGAGGAGCTTAAGACGGTTCTTCCTAAGGAAGTGGATGCGGCTAGAGAGGCTTACGGTAATGGAAACGCAGCGATTCCGAACAGGATTAAGGAGTGTCGGTCTTATC
CGTTGTATAAGTTCGTGAGGGAGGAGCTTGGAACGAAGTTGTTGACGGGAGAAAAGGTTGTGTCTCCGGGAGAGGAGTTTGATAAGGTGTTCACTGCTATGTGTGAAGGTAAGATTATTGATCCACTG
ATGGATTGTCTCAAGGAATGGAACGGAGCTCCGATTCCGATATGCTAA




>BnaPAL2-4_A07p016620.1
MDQTQNDNIETMLCGGVEKTNVAVAADPLNWGAAAEQMKGSHLDEVKRMVEEYRRPVVNLGGETLTIGQVAAISTVGNGVKVELAEASRAGVKASSDWVMESMGKGTDSYGVTTGFGATSHRRTKNGVAL
QTELIRFLNAGIFVNTLLQGYSGIRFEILEAITSLLNHNISPSLPLRGTITASGDLVPLSYIAGLLTGRPNSKATAPNGESLTAEEAFKQAGIASGFFDLQPKEGLALVNGTAVGSGMASMVLFEANVQSVLAEVLSAI
FAEVMSGKPEFTDHLTHRLKHHPGQIEAAAIMEHILKGSSYMKLAQKVHEMDPLQKPKQDRYALRTSPQWLGPQIEVIRYATRSIEREINSVNDNPLIDVSRNKAIHGGNFQGTPIGVSMDNTRLAVAAIGKLMF
AQFSELVNDFYNNGLPSNLTASNNPSLDYGFKGAEIAMASYCSELQYLANPVTSHVQSAEQHNQDVNSLGLISSRKTSEAVDILKLMSTTFLVAICQAVDLRHLEENLRQAVKNTVSLVAKKVLTTGVNGEMHP
SRFCERDLLKVVDREQVFTYVDDPCSASYPLMQKLRQVIVDHALANGETEKNVETSIFEKIGAFEEELKTVLPKEVDAAREAYGNGNAAIPNRIKECRSYPLYKFVREELGTKLLTGEKVVSPGEEFDKVFIAMCE
GKIIDPLMDCLKEWNGAPIPIC*

>BnaPAL2-4_A07p016620.1_BnaEXP
ATGGATCAGACACAAAACGACAACATCGAAACTATGTTGTGCGGCGGAGTTGAGAAGACGAACGTGGCTGTGGCGGCAGATCCGTTGAACTGGGGTGCTGCGGCGGAGCAGATGAAAGGGAGCCAC
TTGGATGAGGTGAAGAGGATGGTTGAGGAGTACCGTAGACCGGTGGTGAACCTCGGAGGAGAGACGCTAACGATCGGACAAGTGGCGGCGATCTCCACCGTCGGTAACGGCGTTAAGGTTGAGCTA
GCGGAGGCTTCGAGAGCGGGAGTGAAAGCTAGCAGCGATTGGGTTATGGAGAGTATGGGCAAAGGTACTGACAGTTACGGTGTCACCACCGGGTTTGGAGCTACCTCTCACCGTAGAACGAAAAAC
GGGGTCGCATTGCAGACAGAACTCATCAGATTTTTGAACGCCGGAATATTCGTCAACACACTCCTCCAAGGATACTCCGGGATCCGATTCGAAATCCTCGAAGCGATCACCAGTCTCCTCAACCACAA
CATCTCCCCATCTCTCCCCCTCCGTGGAACCATAACCGCCTCCGGCGACCTCGTCCCCCTCTCCTACATCGCCGGTCTCCTCACCGGACGCCCCAACTCCAAAGCCACCGCTCCCAACGGCGAATCC
CTAACCGCCGAAGAAGCCTTCAAACAAGCCGGAATCGCTTCCGGATTCTTCGATCTTCAACCCAAGGAAGGTCTCGCGCTCGTTAACGGCACGGCGGTTGGATCCGGCATGGCCTCGATGGTTCTAT
TCGAAGCGAACGTTCAGTCCGTTTTAGCGGAGGTTTTATCGGCGATCTTCGCGGAGGTGATGAGCGGGAAGCCTGAGTTCACCGATCATTTGACTCACCGACTCAAACATCACCCCGGACAAATCGA
AGCGGCGGCGATCATGGAGCACATCCTCAAGGGAAGCTCGTACATGAAGCTAGCTCAAAAGGTTCACGAGATGGATCCGTTACAGAAGCCCAAACAAGACCGTTACGCTCTCCGTACTTCTCCTCAAT
GGCTCGGCCCTCAGATCGAAGTGATCCGTTACGCGACGAGATCAATCGAGCGTGAGATCAACTCCGTTAACGATAATCCGTTGATCGACGTTTCTAGGAACAAAGCGATTCACGGTGGTAACTTCCAG
GGGACGCCGATTGGAGTTTCGATGGACAACACGCGTTTAGCGGTTGCGGCCATTGGGAAGCTCATGTTTGCTCAGTTCTCGGAGCTTGTTAACGATTTCTACAACAATGGTTTACCTTCGAACTTAACA
GCTTCGAATAATCCAAGTTTGGATTACGGTTTCAAAGGAGCTGAGATCGCTATGGCTTCTTACTGCTCTGAGCTTCAGTACTTAGCGAATCCAGTAACTAGCCATGTTCAATCAGCTGAGCAGCATAAC
CAAGACGTTAACTCTTTAGGACTCATCTCATCTCGTAAGACCTCAGAAGCTGTTGACATTCTCAAGCTGATGTCTACGACGTTCCTTGTTGCTATATGCCAAGCTGTTGACTTGAGACATCTTGAGGAGA
ATCTGAGACAGGCGGTGAAGAACACAGTTTCTCTAGTGGCGAAGAAAGTGTTGACCACTGGAGTCAACGGGGAGATGCATCCGTCACGGTTCTGTGAGAGAGACTTGCTTAAGGTCGTTGACCGTGA
GCAAGTGTTCACGTACGTGGATGATCCTTGCAGCGCAAGTTACCCGTTGATGCAGAAGCTAAGACAAGTCATTGTTGATCACGCTTTAGCCAACGGTGAGACTGAGAAGAATGTGGAGACTTCAATCT
TTGAAAAGATTGGAGCTTTTGAGGAGGAGCTTAAGACGGTTCTTCCTAAGGAAGTGGATGCGGCTAGAGAGGCTTACGGTAATGGAAACGCAGCGATTCCGAACAGGATTAAGGAGTGTCGGTCTTAT
CCGTTGTATAAGTTCGTGAGGGAGGAGCTTGGAACGAAGTTGTTGACCGGAGAAAAGGTTGTGTCTCCGGGAGAGGAGTTTGATAAGGTGTTCATTGCTATGTGTGAAGGTAAGATTATTGATCCACT
GATGGATTGTCTCAAGGAATGGAACGGAGCTCCGATTCCGATATGCTAA

>BnaPAL4-2_A05p031299.1
MDLCKQNNNHIVAVSADPLNWNAAAEALKGSHLEEVKRMVEDYRKGAVRLGGETLTIGQVAAVASGGVTVELAEEARAGVKASSDWVMESMNRGTDSYGVTTGFGATSHRRTKQGGALQKELIRFLNAGIF
GAGVGDTSLTLPKSATRAAMLVRVNTLLQGYSGIRFEILEAITKLLNNEITPCIPLRGSITASGDLVPLSYIAGLLTGRPNSKAVGPAGETLTASDAFKLAGVPSFFELQPKEGLALVNGTGVGSGLASMVLFETNV
LAVLSEVMSAMFAEVMQGKPEFTDHLTHKLKHHPGQIEAAAIMEHILHGSSYVKEAQQLHELDPLQKPKQDRYALRTSPQWLGPQIEVIRAATKMIEREINSVNDNPLIDVSRNKALHGGNFQGTPIGVAMDNT
RLAIASIGKLMFAQFSELVNDFYNNGLPSNLSGGRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISSRKTEEAVDILKLMSTTYLVALCQAVDLRHIEENLKKAVKAAVSQVAKRY
LTVGVNGELHPSRFTERDVLQVVDREHVFSYADDPCSFAYPLMQRLRHVLVDHALEDPDREANVSTSVFQKIEAFEAELKVVLPKEVERVRVEYEGGCSVVGNRIKECRSYPLYRFVREELETELLSGESVRS
PGEEFDKVFSAICDGKVIDPLLECLKEWNGAPVPIC

>BnaPAL4-2_A05p031299.1_BnaEXP
atggacttgtgcaaacaaaacaacaaccacatcgtcgctgtttccgccgatcecgttgaactggaacgcggcggcggaagcetttgaaagggagecacttggaggaggtgaaacgtatggtggaagattacagaaaaggtgcggtgcggttaggaggagagacgcetgacgattggtcaagttg
cagccgtggctagcggaggagtgacggtggagetggeggaggaggctegtgeccggagttaaggegagtagegactgggtgatggagageatgaaccgtggcacggacagttatggagtcaccacagggtitggtgcaacgtcccatagaagaactaaacaaggeggtgcacttcaaaa
ggagcttattaggttcttgaacgccggaatattcggtgccggegtcggagacacgtcactcacgcetacctaagtcggcaactagageagctatgetcgtecgtgtcaacactctcctccaaggctactctggaatacgctttgagattcttgaagccattacaaagcttcttaacaacgaaatcactce
atgcatccctctccgtggcageatcaccgcatccggegaccttgtteetetctettacatcgecggactgcetcaccggecgtecccaattcaaaagecgtgggtecegecggtgagactetcactg cetccgatgectttaagctageccggagtaccgtecttttttgagctgcagccaaaggaaggact
ggctcttgtgaacgggacaggggtcggatcgggtetggettcgatggttctgtitgagaccaatgttttggeggttttgtctgaagttatgtctgcgatgticgcggaggtcatgcaagggaagecggagtttactgatcatctaacgcataagetcaagecaccatcctggtcagattgaagecgetgcga
ttatggaacatatattacatggaagctcttacgttaaagaagctcagcagcttcatgaactggatccgctticaaaaacctaaacaagatcggtacgcgctaaggacgtcaccacagtggctaggaccacaaatcgaagtgatcagagcagcgaccaagatgatagagcgcgagatcaacteg
gtcaacgacaaccctctcatcgacgtctccagaaacaaagcactacacggcggtaacttccaaggceacgcectatcggtgtcgecatggacaacacccgcttagecategctticecatcggcaaact catgttcgegeagttctccgagetcgtgaacgacttctacaacaacggcttgecttcaaa
cctatccggcgggagaaaccctagectcgactacggtttcaaaggegeggagatcgecatggectcttactgctccgagctecagticttggctaacccecgtgacgaaccacgtccagagcgecg agcagcataaccaagacgttaactcgetagggetgatctcgagtcggaagacagaag
aagctgttgatatcctcaagctgatgtccacgacctacttggttgecttatgccaagecgttgatctgcgtcatatcgaagagaatctcaagaaagcetgttaaagecgeggtgagecaggtggegaaacgggtgttaacggttggtgttaacggegagcetgeatcegtctaggttcacggage g tgat
gtgctccaagtggttgatagagagcacgtgttctcatacgcggacgatccttgcagctttgettatcegttgatgcagaggcttaggeacgticttgtggaccacgctttggaggatccggaceg cgaggetaatgtttcgacgtcggttittcagaagatagaagegtttgaggcggagetgaaggtgg
ttitacctaaggaagtggagcegtgttagggtggagtatgagggagggtgttcggttgtgggtaaccggattaaggaatgtcggtcttatcegttgtaccggtttgtgagggaggagetggagact gagetgttgagtggagagagtgttaggtcgccgggtgaggagtttgataaagtgttctcggega
tttgtgatgggaaggttattgatcctitgttggagtgtctcaaggagtggaacggagctccggttcecgatetgttga

>BnaPAL4-1_C05p041260.1




MELCEQNNNHVVAVSADPLNWNAAAEALKGSHLEEVKRMVEDYRKGAVRLGGETLTIGQVAAVASGGVMVELAEEARAGVKASSDWVMESMNRGTDSYGVTTGFGATSHRRTKQGGALQKELIRFLNAGI
FGAGAGDSSLTLPKSATRAAMLVRVNTLLQGYSGIRFEILEAITKLLNNEITPCIPLRGSITASGDLVPLSYIAGLLTGRPNSKAVGPAGETLTASDAFKLAGVPSFFELQPKEGLALVNGTGVGSGLASMVLFEAN
VLAVLSEVMSAMFAEVMQGKPEFTDHLTHKLKHHPGQIEAAAIMEHILHGSSYVKEAQQLHELDPLQKPKQDRYALRTSPQWLGPQIEVIRAATKMIEREINSVNDNPLIDVSRNKALHGGNFQG TPIGVAMDNT
RLAIASIGKLMFAQFSELVNDFYNNGLPSNLSGGRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISSRKTEEAVEILKLMSTTYLVALCQAVDLRHIEENLKKAVKAAVSQVAKRV
LTVGVNGELHPSRFTERDVLQVVDREHVFSYADDPCSFAYPLMQRLRHVLVDHALEDPDREADASASVFQKIGAFETELKVVLPKEVERVRGEYEGGRSVVGNRIKECRSYPLYRFVREELETELLSGESVRS
PGEVFDKVFSAICDGKVIDPLLECLKEWNGAPVPIC*

>BnaPAL4-1_C05p041260.1_BnaEXP
ATGGAGTTATGCGAACAAAACAACAACCACGTCGTCGCTGTCTCCGCCGATCCGTTGAACTGGAACGCGGCGGCGGAAGCTTTGAAAGGGAGCCACTTGGAGGAGGTGAAACGTATGGTGGAAGAT
TACAGAAAAGGGGCGGTGCGGTTAGGAGGAGAGACGCTGACGATTGGTCAAGTTGCCGCCGTTGCTAGCGGAGGAGTGATGGTGGAGCTGGCGGAGGAGGCTCGTGCCGGAGTTAAGGCGAGTA
GCGACTGGGTGATGGAGAGCATGAACCGTGGCACGGACAGTTATGGAGTCACCACGGGGTTTGGTGCAACGTCCCATAGAAGAACTAAACAAGGCGGTGCACTTCAAAAGGAGCTTATTAGGTTCTT
GAACGCCGGGATATTCGGTGCCGGCGCCGGAGACTCGTCACTCACGCTACCTAAGTCGGCGACTAGAGCAGCTATGCTCGTCCGTGTCAACACTCTCCTCCAAGGCTACTCTGGAATACGTTTTGAG
ATTCTTGAAGCCATTACAAAGCTTCTTAACAACGAAATCACTCCATGCATCCCTCTCCGTGGCAGCATCACTGCATCCGGCGACCTTGTTCCCCTCTCTTACATCGCCGGACTACTCACCGGCCGTCCC
AATTCAAAAGCCGTGGGTCCCGCCGGTGAGACTCTCACTGCCTCTGATGCCTTTAAGCTAGCCGGAGTACCGTCCTTTTTCGAGCTGCAGCCAAAGGAAGGACTGGCTCTTGTGAACGGGACAGGGG
TCGGATCGGGTCTGGCCTCGATGGTTCTGTTTGAGGCCAACGTTTTGGCGGTTTTGTCTGAAGTTATGTCTGCCATGTTCGCGGAGGTTATGCAAGGCAAACCGGAGTTTACTGATCATCTAACGCAT
AAGCTCAAGCACCATCCTGGTCAGATTGAAGCCGCTGCGATTATGGAACATATATTACATGGAAGCTCTTACGTTAAAGAAGCTCAACAGCTCCATGAACTGGATCCGCTTCAAAAACCTAAACAAGAT
CGGTACGCGCTAAGGACGTCACCACAATGGCTAGGACCACAAATCGAAGTGATCAGAGCAGCGACCAAGATGATAGAGCGTGAGATCAACTCGGTCAACGACAACCCTCTCATAGACGTCTCCAGAA
ACAAAGCACTACACGGCGGTAACTTCCAAGGCACGCCTATCGGTGTTGCCATGGACAACACCCGCTTAGCCATCGCTTCCATCGGCAAACTCATGTTCGCGCAGTTCTCCGAGCTCGTGAACGACTT
CTACAACAACGGCTTGCCTTCAAACCTATCCGGCGGGAGAAACCCTAGCCTCGACTACGGTTTCAAAGGCGCGGAGATAGCCATGGCCTCTTACTGCTCCGAGCTCCAGTTCTTGGCTAACCCCGTG
ACTAACCACGTCCAGAGCGCCGAGCAGCATAACCAAGACGTTAACTCGCTAGGGCTGATCTCGAGCCGGAAGACAGAAGAAGCTGTTGAGATCCTCAAGCTGATGTCCACGACCTACTTGGTTGCGC
TCTGCCAAGCCGTTGATCTGCGTCATATCGAAGAGAATCTCAAGAAAGCGGTTAAAGCCGCTGTGAGCCAGGTGGCGAAACGGGTGTTAACGGTTGGTGTTAACGGCGAGCTGCATCCGTCGAGGTT
CACGGAGCGGGATGTGCTCCAAGTGGTTGATAGAGAGCACGTGTTCTCCTACGCGGACGATCCTTGCAGCTTTGCTTACCCGTTGATGCAGAGGCTTAGGCACGTTCTTGTGGACCACGCTTTAGAG
GATCCGGACCGCGAGGCTGATGCTTCGGCGTCGGTTTTTCAGAAGATAGGAGCGTTTGAGACGGAGCTGAAGGTGGTTTTACCTAAGGAGGTGGAGCGTGTTAGGGGTGAGTATGAGGGAGGGCG
GTCGGTTGTGGGTAACCGGATTAAGGAATGTCGGTCTTATCCGTTGTACCGGTTTGTGAGGGAGGAGCTGGAGACTGAGCTGTTGAGTGGAGAGAGTGTTAGGTCGCCCGGTGAAGTGTTTGATAAA
GTGTTCTCGGCGATTTGTGATGGGAAGGTTATTGATCCTTTGTTGGAGTGTCTCAAGGAGTGGAACGGAGCTCCGGTTCCGATCTGTTGA

>BnaPAL3-2_A04p012590.1

MEFCQPNKNNGSASSDPLNWNVAAEALKGSHVEDVKKMVEDYRKGTVRLGGETLTIGQVAAVASKGTTVELLEEARAGVKASS EWVMESINRGTDTYGITTGFGSSSRRRTNQGAALQKELIRYLNTGIFAT

GDEDDVLSNILPRPATRAAMLIRVNTLLQGY SGIRFEILEAITKFLNHKITLRLPLRGTITASGDLVPLSYIAGLLTGRPNSRSVGPSDEILTALEAFKLAGISSPFELRPKEGLALYNG TAVGSAMASIVLYEANVLAY
FSEVASAMFVEVMHGKPEFTDHLVHKLKHHPGQIEAAAIMEHILDG SSFVKEAIRLHEIDPLQKPKQDRYALRTSPQWLGPQIEVIRAATKMIEREINSVNDNPLIDVLRNKAIHGGNFQGTPIGVAMDNARLAIGS
IGKLMFAQFTELVNDFYNNGLPSNLSGGRNPSLDYGFKGAEVPMAAYCSELQFLANPVTNHVQSTEQHNQDVNSLGLYSSHKTAEAVNILKLMSATYLVALCQAYDLRHLEDNLKETIKAVVNQTAERHVFTLS
KPFLEQNILGVIDREYVFSYVYDLSSLTNPLMQKLRSILFDHALAEPEHETDSGFRKIGTFETELKSLLHNEVERVWTEYEKGNFVVANRIKECRSYPLYRFVREELETRLLTGGSVRTPGEDFDEVFKAISKGKLI
DPLFECLKEWNGAPIPIS*

>BnaPAL3-2_A04p012590.1_BnaEXP

ATGGAATTTTG TCAACCAAACAAAAACAACGGAAGTGCGTCTAGTGATCCACTTAATTGGAACGTAGCGGCCGAGGCTTTGAAAGGGAGCCACGTGGAGGATGTGAAGAAGATGGTGGAGGATTATA
GGAAAGGAACGGTGCGGCTCGGTGGAGAGACGCTGACTATCGGTCAGGTTGCGGCCGTTGCGAGCAAAGGGACGACGGTGGAGCTTTTGGAGGAGGCTCGTGCCGGCGTGAAGGCTAGTAGTGA
GTGGGTGATGGAAAGCATTAACCGTGGCACGGACACTTATGGAATCACCACTGGATTTGGTTCTTCTTCTCGTAGGAGGACCAATCAAGGTGCTGCTCTTCAAAAAGAGCTTATTAGGTACTTGAACAC
CGGAATATTCGCTACAGGCGACGAAGATGACGTTTTGTCAAACATTCTTCCTCGTCCGGCAACAAGAGCGGCGATGCTCATCCGTGTCAACACACTCCTCCAAGGCTACTCCGGTATACGCTTCGAAA
TCCTTGAAGCCATCACAAAGTTCCTCAACCACAAAATCACACTGCGCCTCCCTCTCCGAGGCACCATCACCGCCTCTGGTGACCTCGTTCCTCTATCGTACATCGCCGGTCTCCTCACCGGACGGCCC
AACTCCCGATCCGTGGGTCCATCCGATGAGATCCTTACTGCCTTAGAGGCCTTCAAGCTAGCTGGAATATCTTCTCCTTTTGAGCTCCGGCCTAAAGAAGGGCTTGCGCTCGTGAACGGCACCGC GG
TTGGGTCCGCTATGGCCTCAATAGTACTATACGAGGCCAACGTTCTGGCAGTTTTTTCTGAAGTTGCTTCCGCCATGTTTGTTGAGG TTATGCATGGGAAACCCGAGTTTACCGATCATCTTGTGCATA
AACTCAAGCACCATCCTGGTCAGATCGAAGCCGCGGCAATCATGGAACATATCTTAGACGGAAGCTCTTTTGTCAAAGAAGCTATACGTCTCCATGAGATTGATCCGCTCCAAAAACCTAAACAAGATC
GCTACGCTCTGCGAACATCGCCACAGTGGCTTGGACCGCAGATTGAGGTGATCAGAGCCGCGACGAAAATGATTGAACGAGAGATAAACTCTGTCAACGATAACCCTTTAATCGATGTGCTGCGAAAC
AAAGCTATCCACGGTGGGAATTTCCAGGGGACACCAATAGGTGTAGCCATGGACAACGCTCGTCTGGCCATTGGTTCCATCGGGAAACTAATGTTTGCGCAATTCACGGAACTCGTCAATGATTTCTA
TAACAACGGTCTACCTTCGAATCTATCCGGTGGGAGAAACCCTAGCCTTGACTACGGGTTCAAAGGCGCGGAAGTCCCCATGGCTGCTTATTGTTCCGAGCTTCAGTTCTTGGCTAACCCTGTGACAA
ACCATGTCCAAAGCACTGAGCAACATAATCAAGATGTTAACTCTCTTGGTTTGGTCTCCAGCCACAAGACTGCAGAAGCTGTGAATATCCTCAAGCTTATGTCAGCTACTTACTTAGTAGCTTTATGCCA
AGCCTATGATCTAAGACATCTTGAAGATAATCTCAAGGAAACGATTAAGGCGGTTGTGAACCAAACCGCGGAAAGACACGTATTCACGCTCAGCAAACCGTTCCTCGAACAGAACATCCTCGGAGT TAT
CGACCGCGAATATGTCTTTTCCTATGTTTATGACCTAAGCAGCCTCACTAACCCTCTAATGCAGAAGCTGAGAAGCATTCTTTTCGACCATGCTTTAGCTGAACCGGAACATGAGACGGATTCGGGTTT
TCGAAAAATAGGAACATTCGAAACAGAGCTGAAATCTCTTCTACATAACGAAGTTGAAAGAGTGTGGACCGAGTATGAAAAGGGTAACTTTGTTGTGGCTAACCGGATCAAAGAGTGTAGATCGTATCC




GTTGTACCGGTTTGTACGGGAGGAGCTAGAGACGAGGCTACTAACCGGAGGGAGTGTCCGGACACCAGGTGAAGATTTCGACGAAGTTTTTAAAGCCATCTCTAAGGGAAAACTCATAGATCCTCTGT
TTGAATGCCTCAAGGAATGGAACGGAGCTCCAATCCCAATCTCCTAA

>BnaPAL3-1_C04p034430.1

MLIRVNTLLQGY SGIRFEILEAITKFLNHKITPRLPLRGTITASGDLVPLSYIAVLLTGRPNSRSVGPSGEILAALEAFKLAGISSPFELRPKEGLALVNG TAVGSAMASIVLY EANVLAVFSEVASAMFAEVMHGKPE
FSDHLVHKLKHHPGQMEAAAITEHILDGSSFVKEAIRLHEIDPLQKPKQDRYALRTSPQWLGPQIEVIRAATKMIEREINSVNDNPLIDVSRNKAIHGGNFQGTPIGVAMDNARLAIGSIGKLMFAQFTELVNDFYN
NGLPSNLSGGRNPSLDYGFKGAEVPMAAYYSELQFLANPVTNHVQSTEQHNQDVNSLGLISSHKTAEAVNILKLMSATYLVALCQAYDLRHLEDNLKETIKAVVNQTAEKHAFTLSKPFIEQNILGVIDREYVFSY
VYDLSSLANPLMQKLRSVLFDHALAEPEHETDSGFRKIGTFETELKSLLPNEVERVWTEYENGNFVVANRIKECRSYPLSRFVREELETRLLTGGSVRTPGEDFDEVFKAISKGKLIDPLFECLKEWNGAPIPIS*

>BnaPAL3-1_C04p034430.1_BnaEXP
ATGCTCATCCGTGTCAACACACTCCTCCAAGGCTACTCCGGTATACGCTTCGAAATCCTTGAAGCCATCACAAAGTTCCTCAACCACAAAATCACACCGCGCCTCCCTCTCCGAGGCACCATCACCGC
CTCTGGTGACCTCGTTCCTCTATCGTACATCGCCGTTCTCCTCACCGGACGGCCCAACTCCCGATCCGTGGGTCCATCCGGTGAGATCCTTGCCGCCTTAGAGGCCTTCAAGCTAGCTGGAATATCTT
CTCCTTTTGAGCTCCGGCCTAAAGAAGGGCTTGCGCTCGTGAACGGCACCGCGGTTGGGTCTGCTATGGCCTCAATAGTGCTATACGAGGCCAACGTTTTGGCAGTGTTCTCGGAAGTTGCTTCTGC
CATGTTTGCCGAGGTTATGCATGGGAAACCCGAGTTTTCCGATCATCTTGTGCATAAACTCAAGCACCATCCTGGTCAGATGGAAGCCGCGGCAATCACGGAACATATCTTAGACGGAAGCTCTTTTGT
CAAAGAAGCTATACGTCTCCACGAGATTGATCCGCTCCAAAAACCTAAACAAGATCGCTACGCTCTGCGAACATCGCCACAGTGGCTTGGACCTCAGATTGAGGTGATCCGAGCCGCGACGAAAATGA
TCGAACGAGAGATAAACTCTGTCAACGATAACCCCTTAATCGATGTGTCGCGAAATAAAGCTATCCACGGTGGGAATTTCCAAGGGACACCAATAGGTGTCGCCATGGACAACGCTCGTCTAGCCATT
GGTTCCATCGGGAAACTAATGTTTGCGCAGTTCACGGAACTCGTCAATGATTTCTACAACAACGGTCTACCTTCGAATCTATCCGGTGGGAGAAACCCTAGCCTTGACTACGGGTTTAAAGGCGCGGA
AGTCCCCATGGCTGCTTATTATTCCGAGCTTCAGTTCTTGGCTAACCCTGTGACAAACCATGTCCAAAGCACTGAACAACATAATCAAGATGTTAACTCTCTTGGTTTGATCTCCAGCCACAAAACTGCC
GAAGCTGTGAATATCCTCAAGCTTATGTCAGCTACTTACTTAGTAGCTTTATGCCAAGCCTATGATCTAAGACATCTTGAAGACAATCTCAAGGAAACGATTAAAGCGGTTGTGAACCAAACCGCGGAAA
AACACGCATTCACTCTCAGCAAACCGTTCATCGAACAGAACATCCTCGGAGTTATCGACCGCGAATATGTCTTTTCCTATGTTTATGACCTAAGTAGCCTCGCTAACCCTCTAATGCAGAAGCTGAGAA
GCGTTCTTTTCGACCATGCTTTAGCTGAACCGGAGCATGAGACGGATTCGGGTTTTCGAAAAATAGGAACGTTCGAAACAGAGCTGAAATCTCTTCTACCTAACGAAGTTGAAAGAGTGTGGACCGAG
TACGAAAATGGTAACTTTGTTGTGGCCAACCGAATCAAAGAGTGTAGATCGTATCCGTTGTCCCGGTTTGTACGGGAGGAGCTAGAGACGAGGCTACTAACCGGAGGGAGTGTCCGGACACCAGGAG
AAGATTTTGACGAAGTTTTTAAAGCCATCTCTAAGGGAAAACTCATAGATCCTCTGTTTGAATGTCTCAAAGAATGGAACGGAGCTCCAATTCCAATCTCCTAA




Supplementary Table 7: Organ-specific expression of B. napus Express 617 PAL candidate genes. The
median transcripts per millions (TPMs) of each PAL candidate gene per organ is listed. Paired-end RNA-Seq data
generated in this study derived from seeds (35 DAF) of Express 617 (E617) and SGDH14 (S14) are marked with
an asterisk. Publicly available paired-end B. napus RNA-Seq data sets were used for the remaining organs. The
number of analysed data sets per organ is stated via (n = X). The colour gradient from white to blue indicates the
expression strength with dark blue symbolising high expression. DAF, days after flowering; DAP, days after
pollination; SAM, shoot apical meristem.
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SAM (n=16) 13| 84| 0.0/| 00| 23| 06| 00| 00| 00| 22| 42| 15| 87| 01
Anther prophase 1
(n=12) 0.1/ 0.8| 00| 0.0| 31| 24| 00| 0.0 00| 37| 01| 00| 01| 0.2
Anther bolting (n=6) | 0.7| 54.0| 00| 0.1| 3.0| 18| 00| 00| 00| 45| 27.9| 14.8| 19.9| 0.0
Anther flowering
(n=4) 0.0/ 70.0/ 0.0| 0.0| 9.0| 58| 00| 0.0| 00| 13.1| 33.1| 31.6| 25.8| 20.5
Stamen (n=1) 0.1| 305| 0.0| 00| 04| 10| 00| 0.0] 0.0| 11| 93| 15| 13.4| 41
135.
Ovule (n=1) 0.8 2| 00| 00| 183| 206| 00| 00| 00| 195| 25.4| 91| 72.7| 175
Pistil (n=3) 7.1| 112.9| o0.0| 00| 46| 28| 00| 00| 0.0| 67| 12.2| 7.0| 26.4| 3.7
Sepal (n=1) 0.0| 2.0| 00| 00| 78| 59| 31| 0.0| 0.0| 196/ 6.9| 0.0] 59| 0.0
Petal (n=2) 217. 232.
4| 29.2| 0.0| 00| 42| 12| 08| 06| 00| 37| 37.3 9| 7.4| 0.0
Silique 10-20DAF
(n=13) 9.4| 22.3| 0.0/ 0.0| 103| 6.0| 0.0/ 0.0/ 00| 12.8| 29.1| 12.1| 13.7| 7.7
Silique 25DAF
(n=6) 6.4| 20.2| 0.0/ 0.0| 11.1| 11.3| 0.0/ 0.0/ 0.0| 18.1| 42.6| 3.3| 12.5| 23.8
Silique 30DAF
(n=6) 10.7| 33.8| 0.0| 0.0]| 13.7| 13.1| 0.0| 0.0| 0.0| 18.7| 44.7| 6.1| 11.0| 17.6
Silique 40DAF
(n=2) 6.5| 22.2| 0.0/ 0.0| 7.3| 81| 0.0/ 0.0| 00| 10.2| 195| 11.9| 29| 6.4
Seed_35DAF_E617
* (n=3) 549| 87.7| 0.0| 0.0| 9.6| 11.7| 0.0/ 0.0/ 0.0| 18.1| 19.4| 31.2| 6.9| 6.6
Seed_35DAF_S14* 217.
(n=3) 0.7 0| 0.0| 0.0| 186| 15.2| 0.0| 0.0| 0.0]| 18.2| 34.1| 54.2| 6.5| 12.6
Seed coat 14DAF
(n=7) 09| 25| 0.0| 00| 77| 49| 0.0| 0.0| 00| 54| 15| 00| 37| 15
Seed coat 21DAF
(n=6) 38.6| 69.5| 0.0/ 0.0| 195| 14.1| 0.0/ 0.0/ 0.0| 16.8| 24.7| 0.0| 34.1| 12.2
Seed coat 28DAF 120.| 151.
(n=6) 7 6| 00| 0.1 19.2| 14.0| 0.0| 0.0| 0.0]| 20.9| 425| 0.0| 95.5| 42.2
Seed coat 35DAF
(n=6) 92.4| 90.8| 0.0/ 0.1| 18.3| 16.2| 0.0/ 0.0/ 0.0| 18.0| 48.4| 0.0| 91.0| 42.0
Seed coat 42DAF 111. 245.
(n=6) 9| 826| 00| 00| 146| 13.2| 00| 0.0| 0.0| 21.4 5| 0.0| 63.1| 27.8
Embryo (n=6) 135| 20.4| 0.0| 00| 105| 9.8| 00| 00| 0.0| 25.4| 95| 32| 21| 10.9
Endosperm (n=8) 15.2| 33.4| 0.0| 00| 47| 41| 00| 00| 00| 55| 31| 3.0| 104| 1.3
Seedling (n=9) 02| 75| 0.0| 0.1 13.2| 105| 0.0/ 0.0/ 0.0| 23.6| 155| 10.9| 18.6| 0.0
Stem (n=19) 126.| 227. 131. 117.
9 9| 0.0| 0.0| 29.0| 25.1| 0.0| 0.0/ 0.0| 67.9 6| 59.7 5| 19.9
Shoot (n=2) 21| 82| 00| 00| 18| 09| 00| 0.0| 00| 39| 49| 23| 54| 6.0
Shoot apex (n=2) 11.7| 81| 00| 00| 46| 16| 00| 00| 00| 64| 43| 11| 34| 13
Root seedling
(n=13) 8.4| 76| 0.0| 05| 18.4| 14.1| 0.0 0.0/ 00| 56.7| 44.3| 25.8| 31.2| 3.6




Root 30DAP (n=20) | 65| 7.4| 0.0/ 0.6| 66.3| 55.6| 0.0| 0.0/ 0.0| 825| 92.6| 21.6| 77.8| 54.7
_ 132.| 148. 252.| 290.
ROOt60DAP (n=2) | (5| 138| 00| 02| ol o so| oo| ool 5l 0| 175 1.0
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Supplementary Figure 5: B. napus Express 617 carries a previously not annotated A05 PAL4 homolog
and shows high local synteny between the homologous A05 region to the CO5 region. The synteny plot was
constructed based on the Express 617 assembly and covers the CO5 region (41,56-41,78 million base pairs (Mb))
located inside the major low lignin QTL, as well as the corresponding homologous AO05 region ranging from 27,12-
27,30 million base pairs (Mb). Genes located on the forward strand are marked in black, while genes located on
the reverse strand are marked in grey. The PAL4 copy on CO5 is highlighted in blue, while the manually
annotated PAL4 copy on AO05 is marked in green. Respective novel syntenic genes are marked by a dashed line.
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AGTTTAGACTAGAAAGAATCAGACATGATTACAATTATACTCGAACCATGCATATTCAATCAACTTATCAAACATGTTTCATTGTTTTA- -~ -GTTCCATTGTTTTAARATGTTTAAAGA
AGTTTAGACTAGAAAGAATCAGACATGATTACAATTATACTCGAACCATGCATATTCAATCAACGTATCAAACATGTTTCATTGTTTTAGTCAGTTCCATTGTTTTAAAATGTTTAAAGA
AGTTTAGACTAGAAAGAATCAGACATGATTACAATTATACTCGAACCATGCATATTCAATCAACGTATCAAACATGTTTCATTGTTTTAGTCAGTTCCATTGTTTTAAAATGTTTAAAGA

ATCTCGTGTCAAGTTTTAAACAAATCTTTAACTTGCCTTAGGTAAAAACTCATTTATAAACTAAATGAATTCCACCTTGTTGTTTTTGTTCTTGGGTTGTCATAAGTGTAACCAACATAA

ATCTCGTGTCAAATTTTAAACAAATCTTTAACTTGCATAAGGTAAAAAATCATTTATAAACTAAATGAATTCCACCTTGTTGTTTTTGTTT-TTGGTTGTCATAAGTGTAACCAACATAA

ATCTCGTGTCAAATTTTAAACAAATCTTTAACTTGCATAAGGTAAAAAATCATTTATAAACTAAATGAATTCCACCTTGTTGTTTTTGTTT-TTGGTTGTCATAAGTGTAACCAACATAA
. .

CCATTTACAAATGACATTCCATATATAAATTATACGATCTGGATAACATTTGGTATATGAGCTATTAATGACGTTACCCGATTTTTT - - -~ TTTAAATTAARAG

Gk
ACACATTTTAG : CCATTTACAAATTACATTCCATATATAAATTATACGATCTGGATAACATTTGGTATATGAGCTATTAATGACGTTGCCCGTTTTTCTTTCTTTTTTATTAARAG
A GGCCATTTACAAATTACATTCCATATATAAATTATACGATCTGGATAACATTTGGTATATGAGCTATTAATGACGTTGCCCGTTTTTCTTTCTTTITTT ATTAAAAG
HREE Baee * wee waseee

AGTTAACGTTTTAGCAACATTCCATGCAAGAAAAGAAAAATCACAAAAATATAAAATAAATTTACATGGTTAGGAAAAATTGATATGAATATTGTGARATTGGTTCTGTGGTATTCCTCA
AATTAACGTTTTAGCAACATTCCATGCAAGAAAAGAAAAATCACAAAAATATAAAATAAATTTACATGGTTAGGAAA-AATGATATGAAAAATGTGAAATTGGTTCTGTGGTATTGCTCA
AATTAACGTTTTAGCAACATTCCATGCAAGAAAAGAAAAATCACAAAAATATAAAATAAATTTACATGGTTAGGAAA-AATGATATGAAAAATGTGAAATTGGTTCTGTGGTATTGCTCA

.

CACTCGCACCAAACATCGTGTCCCTATCTCTGGCGAGACCTGACGCTCCAGATCGACAAGTAAGCAGACTCACATATCATGTAAGCCACGTGGCTGACACACATCCGCCAGATTGCAAGG
CACTCACACCAAACATCGTGTCCCTATCTCTGGCAAGACCTGACGCTCGAGATCGACAAGTAAGCGGACTCACATATCATGTAAGCCACGTGGCTAACACACATCCGCCAGATTGCAAGG

CACTCACACCAAACATCGTGTCCCTATCTCTGGCAAGACCTGACGCTCGAGATCGACAAGTAAGCGGACTCACATATCATGTAAGCCACGTGGCTAACACACATCCGCCAGATTGCAAGG
e

AACATCCGACGGCTGTAGACACATTTCAACTAACTCGTTTGGTTCTCACCAACTCTTTGCCTCTATTTAAAACCTCCATTGTCGCTCACATTTCTCTCAGGAAAATTTATTTGCAATCAA
AACATCCGACGGCTGTAGACACATTTCAACTAACTCGTCTGGTTCTCACCAACTCCTTGCCTCTATTTAAAACCTCCATTGTCGCTCACATTTCTCTCAGGAAAATTTATTTGCAATCAA
AACATCCGACGGCTGTAGACACATTTCAACTAACTCGTCTGGTTCTCACCAACTCCTTGCCTCTATTTAAAACCTCCATTGTCGCTCACATTTCTCTCAGGAAAATTTATTTGCAATCAA

- - aren . eeen eee nee

ATAAAGTTTCCTTTGCAATCCTTTGTAATTTTAATTATATAAAAATCAGAAAATATATAAACCAATCGTCTTGTAAGCTCAACGTGCAAGTTGATACATACACACATTTTTAGTGCTTTT
ATAAAGTTTCCTTTGCAATCCTTTGTAATTTTAATTATATAAAAATCAGAAAACATATAAACCAATCGTCTTGTAAGCGCAACGTGCAAGTTGATACATACACACATTTTCAGTGCTTTT
ATAAAGTTTCCTTTGCAATCCTTTGTAATTTTAATTATATAAAAATCAGAAAACATATAAACCAATCGTCTTGTAAGCGCAACGTGCAAGTTGATACATACACACATTTTCAGTGCTTTT

GTTTTGTATAATAT-TGTTCAAACGATCCAATCTTTTACACTCGGTGATCATGGAGTTATGCGAACAAAACAACAACCACGTCGTCGCTGTCTCCGCCGATCCGTTGAACTGGAACGCGG
GTTTTGTATAATATTTGTTCAAACGATCCAATCTTTTACACTCGGTGATCATGGACTTGTGCAAACAAAACAACAACCACATCGTCGCTGTTTCCGCCGATCCGTTGAACTGGAACGCGG
GTTTTGTATAATATTTGTTCAAACGATCCAATCTTTTACACTCGGTGATCATGGACTTGTGCAAACAAAACAACAACCACATCGTCGCTGTTTCCGCCGATCCGTTGAACTGGAACGCGG

PO

[ [KSE] ]
CGGCGGAAGCTT CACT GTA GGTGCGGTT GCTGACGATTGGTCAAGTTGCCGCCGTTG
CGGCGGAAGCTT CACT GTA GGTGCGGTT GCTGACGATTGGTCAAGTTGCAGCCGTGG
CGGCGGAAGCTT CACT GTA GGTGCGGTT GCTGACGATTGGTCAAGTTGCAGCCGTGG

rees
[ ]
TCGTGCCGGAGTTAAGGCGAGTAGCGACTGGGTGATGGAGAGCATGAACCGTGGCACGGACAGTTATGGAGTCACCACGGGGT
TCGTGCCGGAGTTAAGGCGAGTAGCGACTGGGTGATGGAGAGCATGAACCGTGGCACGGACAGTTATGGAGTCACCACAGGGT
TCGTGCCGGAGT TAAGGCGAGTAGCGACTGGGTGATGGAGAGCATGAACCGTGGCACGGACAGTTATGGAGTCACCACAGGGT
Ty

1
TTGGTGCAACGTCCCATAGAAGAACTAAACAAGGCGGTGCACTTCAAAAGGAGCTTATTAGGTTCTTGAACGCCGGGATATTCGGTGCCGGCGCCGGAGACTCGTCACTCACGCTACCTA
TTGGTGCAACGTCCCATAGAAGAACTAAACAAGGCGGTGCACTTCAAAAGGAGCTTATTAGGTTCTTGAACGCCGGAATATTCGGTGCCGGCGTCGGAGACACGTCACTCACGCTACCTA
TTGGTGCAACGTCCCATAGAAGAACTAAACAAGGCGGTGCACTTCAAAAGGAGCTTATTAGGTTCTTGAACGCCGGAATATTCGGTGCCGGCGTCGGAGACACGTCACTCACGCTACCTA

CTAGC TGGC

CTAGC GGTGGAGCTGGC

CTAGC TGGC

[ Tebsz i

AGTCGGCGACTAGAGCAGCTATGCTCGTCCGTGTCAACACTCTCCTCCAAGGCTACTCTGGAATACGTTTTGAGATTCTTGAAGCCATTACAAAGCTTCTTAACAACGAAATCACTCCAT
AGTCGGCAACTAGAGCAGCTATGCTCGTCCGTGTCAACACTCTCCTCCAAGGCTACTCTGGAATACGCTTTGAGATTCTTGAAGCCATTACAAAGCTTCTTAACAACGAAATCACTCCAT
AGTCGGCAACTAGAGCAGCTATGCTCGTCCGTGTCAACACTCTCCTCCAAGGCTACTCTGGAATACGCTTTGAGATTCTTGAAGCCATTACAAAGCTTCTTAACAACGAAATCACTCCAT

L 1

GCATCCCTCTCCGTGGCAGCATCACTGCATCCGGCGACCTTGTTCCCCTCTCTTACATCGCCGGACTACTCACCGGCCGTCCCAATTCAAAAGCCGTGGGTCCCGCCGGTGAGACTCTCA
GCATCCCTCTCCGTGGCAGCATCACCGCATCCGGCGACCTTGTTCCTCTCTCTTACATCGCCGGACTGCTCACCGGCCGTCCCAATTCAAAAGCCGTGGGTCCCGCCGGTGAGACTCTCA
GCATCCCTCTCCGTGGCAGCATCACCGCATCCGGCGACCTTGTTCCTCTCTCTTACATCGCCGGACTGCTCACCGGCCGTCCCAATTCAAAAGCCGTGGGTCCCGCCGGTGAGACTCTCA

[ ]
CTGCCTCTGATGCCTTTAAGCTAGCCGGAGTACCGTCCTTTTTCGAGCTGCAGCC) TGGCTCTTGTGAACGGGACAGGGGTCGGATCGGGTCTGGCCTCGATGGTTCTGT
CTGCCTCCGATGCCTTTAAGCTAGCCGGAGTACCGTCCTTTTTTGAGCTGCAGCC TGGCTCTTGTGAACGGGACAGGGGTCGGATCGGGTCTGGCTTCGATGGTTCTGT
CTGCCTCCGATGCCTTTAAGCTAGCCGGAGTACCGTCCTTTTTTGAGCTGCAGCCAAAGGAAGGACTGGCTCTTGTGAACGGGACAGGGGTCGGATCGGGTCTGGCTTCGATGGTTCTGT
[ ]

TTGAGGCCAACGTTTTGGCGGTTTTGTCTGAAGTTATGTCTGCCATGTTCGCGGAGGT TATGCAAGGCAAACCGGAGTTTACTGATCATCTAACGCATAAGCTCAAGCACCATCCTGGTC
TTGAGACCAATGTTTTGGCGGTTTTGTCTGAAGTTATGTCTGCGATGTTCGCGGAGGTCATGC, CGGAGTTTACTGATCATCTAACGCATAAGCTCAAGCACCATCCTGGTC

TTGAGACCAATGTTTTGGCGGTTTTGTCTGAAGTTATGTCTGCGATGTTCGCGGAGGT! CATGCAAGGGAAGC CGGAGTTTACTGATCATCTAACGCATAAGCTCAAGCACCATCCTGGTC
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AGATTGAAGCCGCTGCGATTATGGAACATATATTACATGGAAGCTCTTACGTTAAAGAAGCTCAACAGCTCCATGAACTGGATCCGCTTCAAAAACCTAAACAAGATCGGTACGCGCTAA
AGATTGAAGCCGCTGCGATTATGGAACATATATTACATGGAAGCTCTTACGTTAAAGAAGCTCAGCAGCTTCATGAACTGGATCCGCTTCAAAAACCTAAACAAGATCGGTACGCGCTAA
AGATTGAAGCCGCTGCGATTATGGAACATATATTACATGGAAGCTCTTACGTTAAAGAAGCTCAGCAGCTTCATGAACTGGATCCGCTTCAAAAACCTAAACAAGATCGGTACGCGCTAA
i LT ; c&; :
GGACGTCACCA GGCTAGGACCACAAATCGAAGTGATCAGAGCAGCGACCAAGATGATAGAGCGTGAGATCAACTCGGTCAACGACAACCCTCTCATAGACGTCTCCAGAAACAAAG
GGACGTCACCACAATGGCTAGGACCACAAATCGAAGTGATCAGAGCAGCGACCAAGATGATAGAGCGCGAGATCAACTCGGTCAACGACAACCCTCTCATCGACGTCTCCAGAAACAAAG
GGACGTCACCACAGTGGCTAGGACCACAAATCGAAGTGATCAGAGCAGCGACCAAGATGATAGAGCGCGAGATCAACTCGGTCAACGACAACCCTCTCATCGACGTCTCCAGAAACARAG

Besesssnes T T TP T Ty
[

CACTACACGGCGGTAACTTCCAAGGCACGCCTATCGGTGTTGCCATGGACAACACCCGCTTAGCCATCGCTTCCATCGGCAAACTCATGTTCGCGCAGTTCTCCGAGCTCGTGAACGACT
CACTACACGGCGGTAACTTCCAAGGCACGCCTATCGGTGTCGCCATGGACAACACCCGCTTAGCCATCGCTTCCATCGGCAAACTCATGTTCGCGCAGTTCTCCGAGCTCGTGAACGACT
CACTACACGGCGGTAACTTCCAAGGCACGCCTATCGGTGTCGCCATGGACAACACCCGCTTAGCCATCGCTTCCATCGGCAAACTCATGTTCGCGCAGTTCTCCGAGCTCGTGAACGACT

|

[ f

TCTACAACAACGGCTTGCCTTCAAACCTATCCGGCGGGAGARACCCTAGCCTCGACTACGGTTTCAAAGGCGCGGAGATAGCCATGGCCTCTTACTGCTCCGAGCTCCAGTTCTTGGCTA
TCTACAACAACGGCTTGCCTTCAAACCTATCCGGCGGGAGAAACCCTAGCCTCGACTACGGTTTCAAAGGCGCGGAGATCGCCATGGCCTCTTACTGCTCCGAGCTCCAGTTCTTGGCTA
TCTACAACAACGGCTTGCCTTCAAACCTATCCGGCGGGAGARACCCTAGCCTCGACTACGGTTTCAAAGGCGCGGAGATCGCCATGGCCTCTTACTGCTCCGAGCTCCAGTTCTTGGCTA

[ 1

ACCCCGTGACTAACCACGTCCAGAGCGCCGAGCAGCATAACCAAGACGTTAACTCGCTAGGGCTGATCTCGAGCCGGAAGACAGAAGAAGCTGTTGAGATCCTCAAGCTGATGTCCACGA
ACCCCGTGACGAACCACGTCCAGAGCGCCGAGCAGCATAACCAAGACGTTAACTCGCTAGGGCTGATCTCGAGTCGGAAGACAGAAGAAGCTGTTGATATCCTCAAGCTGATGTCCACGA
ACCCCGTGACGAACCACGTCCAGAGCGCCGAGCAGCATAACCAAGACGTTAACTCGCTAGGGCTGATCTCGAGTCGGAAGACAGAAGAAGCTGTTGATATCCTCAAGCTGATGTCCACGA

seseeses ey
[

]

CCTACTTGGTTGCGCTCTGCCAAGCCGTTGATCTGCGTCATATCGAAGAGAATCTCAAGAAAGCGGTTAAAGCCGCTGTGAGCCAGGTGGCGAAACGGGTGTTAACGGTTGGTGTTAACG
CCTACTTGGTTGCCTTATGCCAAGCCGTTGATCTGCGTCATATCGAAGAGAATCTCAAGAAAGCTGTTAAAGCCGCGGTGAGCCAGGTGGCGAAACGGGTGTTAACGGTTGGTGTTAACG
CCTACTTGGTTGCCTTATGCCAAGCCGTTGATCTGCGTCATATCGAAGAGAATCTCAAGAAAGCTGTTAAAGCCGCGGTGAGCCAGGTGGCGAAACGGGTGTTAACGGTTGGTGTTAACG
[ = i
GCGAGCTGCATCCGTCGAGGTTCACGGAGCGGGATGTGCTCCAAGTGGTTGATAGAGAGCACGTGTTCTCCTACGCGGACGATCCTTGCAGCTTTGCTTACCCGTTGATGCAGAGGCTTA
GCGAGCTGCATCCGTCTAGGTTCACGGAGCGTGATGTGCTCCAAGTGGTTGA ACGTGTTCTCATACGCGGACGATCCTTGCAGCTTTGCTTACCCGTTGATGCAGAGGCTTA

GCGAGCTGCATCCGTCTAGGTTCACGGAGCGTGATGTGCTCCAAGTGGTTGAT ACGTGTTCTCATACGCGGACGATCCTTGCAGCTTTGCTTATCCGTTGATGCAGAGGCTTA
seeseses sessesese sessvensssl .

GGCACGT TCTTGTGGACCACGCTTTAGAGGATCCGGACKGCHAGGCTGATGCTTCGGCGTCGGTTTTTCAGAAGATAGGAGCGTTTGAGACGGAGCT TTTTACCT,
GGCATATTCTTGTGGACCACGCTTTGGAGGATCC TRAGGCTAATGTTTCGACGTCGGTTTTTCAGAAGATAGGAGCGTTTGAGGCGGAGCTGAAGGTGGTTTTACCT)
GGCACGTTCTTGTGGACCACGCTT TCCGGACKGCRAGGCTAATGTTTCGACGTCGGTTTTTCAGAAGATAGAAGCGTTTGAGGCGGAGC TTTTACCT)
veud dbesscs oue o "
o T ]
TGGAGCGTGTTA GTATGAGGGAGGGCGGTCGGTT) AACCGGATTAAGGAATGTCGGTCTTATCCGTTGTACCGGTTTGTGAGGGAGGAGCTGGAGACTGAGCTGTTGA
TGGAGCGTGTT) ATGAGGGAGGGTGTTCGGTT, TAACCGGATTAAGGAATGTCGGTCTTATCCGTTGTACCGGTTTGTGAGGGAGGAGCTGGAGACTGAGCTGTTGA
TGGAGCGTGTTA %AGT ATGAGGGAGGGTGTTCGGTT) TAACCGGATTAAGGAATGTCGGTCTTATCCGTTGTACCGGTTTGTGAGGGAGGAGCTGGAGACTGAGCTGTTGA
. sessed PLLTTTrTY

POTTTTTTTY
[ ]
GTGGAGAGAGTGTTAGGTCGCCCGGTGAAGTGTTTGATAAAGTGTTCTCGGCGATTTGTGATGGGAAGGTTATTGATCCTTTGTTGGAGTGTCTCAAGGAGTGGAACGGAGCTCCGGTTC

TTAGGTCGCC! TTGATAAAGTGTTCTCGGCGATTTGTGATGGGAAGGTTATTGATCCTTTGTTGGAGTGTCTCAAGGAGTGGAACGGAGCTCCGGTTC

TTAGGTCGCCGGG TTGATAAAGTGTTCTCGGCGATTTGTGATGGGAAGGT TATTGATCCTTTGTTGGAGTGTCTCAAGGAGTGGAACGGAGCTCCGGTTC

ereee o

i . :
CGATCTGTTGAAGACAGATTGGAATCGAAGATTCTTAAGTTATCAAA ‘CACAGGATATGTGTGCTTTTATGTTTCTTGGTTCCCAAGACACTGAATGTTC
CGATCTGTTGAAGACAGATTGGAATCGAAGATTCTTAAGTTATCAAAC ACAGGATATGTGTGTGCTTTTATGTTTCTTGGTTCCCAAGACACTGAATGTTC
CGATCTGTTGAAGACAGATTGGAATCGAAGATTCTTAAGTTATCAAA ‘TACMG&TATGTGTGT GCTTTTATGTTTCTTGGTTCCCAAGACACTGAATGTTC

[ 13'UTR |

TCAAAACTAAACTCTGTATGATAAATGCTATGTTTTTAAGTATCGTATCAA ACTTT) TGGTTGGCAATGCGATGTTGTTAGTTGTTAACAGGGAAAG
TCAAGACTTGAAACTTTATATGTACTCTCTCTGTATGATAAAATGCTCTGTT-TTTAAGAATTGT - -ATCACACGCACTGATGTAGGCATTGAGCATAGG- -
TCAAGACTTGAAACTTTATATGTACTCTCTCTGTATGATAAAATGCTCTGTT-TTTAAGAATTGT - ~ATCACACGCACTGATGTAGGCATTGAGCATAGG - -

se0e oss o s sss o s gsa s o g o lesasis il 4 gy . .
! —
TAAGATATGCTTTCTACTGTATTTATTAGGGATTATAAAATGAGAGAG 3395
-- 3330

3330




Supplementary Figure 6: The CDS with UTRs and upstream sequences of the A05, A05”, and C05 PAL4 homologs. The CDS (light yellow box), UTRs (orange boxes) and
5’'UTR upstream sequences (grey boxes) of the A05, A05” and C05 PAL4 homologs are shown. The A05” PAL4 sequence is identical to the AO5 PAL4 sequence except for the
positions marked with red and purple rectangles. Subgenome-specific differences between A05 and A05” PAL4- to the CO5 PAL4 sequence can thus be inferred by all remaining
positions lacking an asterisk underneath the alignment. Positions marked with a red rectangle stress A05” specific SNPs, while purple rectangles mark SNPs, where the A05”
PAL4 homolog carries the C05 PAL4 allele. If one one these SNPs results in an amino acid exchange in the A05” PAL4 sequence compared to the A05 PAL4 sequence a black
box underneath each codon show the respective exchange, e.g. at position 586 a valine was exchanged by isoleucine in the A05” amino acid sequence. Amino acid exchanged
derived from subgenomes-specific SNPs are shown in cyan rectangles, e.g. at position 2, the aspartic acid (D) of A05 PAL4 is changed to glutamic acid (E) in the CO5 PALA4.
Clustal Omega (Sievers et al. 2011) was applied for the construction of the sequence alignment.



