Supplemental Table S1 Cloning primers

Primer name

Primer sequence (5’ to 3°)

CCD4-1F
CCD4-1R
CCD4-1,,,F
CCD4-1,,,R

ATGGATGCTTTCTCTTCTACTTTCCT
CTACAGCTTATTAAGATCACTTTCCCG
AGCGAACAAGTGTGTACTGTCA
GTAGAAAGGAAAGTAGAAGAGAAAGCA




Supplemental Table S2 CDS sequence of LbCCOs from L. barbarum

Gene name

CDS sequence

LbCCD4-1

ATGGATGCTTTCTCTTCTACGTTCCTTTCTACATTATCACAACAC
CCTAAATCTCTTCTTTCTCCTTATAATTATTCTCCCAATTCACCA
TCTTCTCCTACTCTAAAAGTTTCCTCCGTTAGAATTGAAGAAA
GGCCACAAACTACCACTACTAGAACAAAACCACAAGAGAAGC
CAACCCCTTCACCACCAAAACCAACTCCAAAAAGAGAATTAC
CTATAAAACCAATACCCTCAAGAAAACCTCTAGAACCATCATT
TCCCTCCGTTATTTTCAATGCATTTGACGATTTCGTAAATACTTT
CATTGATCCTCCTTTGAGATCTTCTGTTGATCCAAGGTATGTTC
TCTCTGACAATTTCGCTCCAGTGGACGAGCTTCCTCCTACTGA
ATGCGAAGTAGTGGAAGGCTCCCTTCCACCTTGCCTGGACGG
CGCGTACATCCGAAATGGCCCTAACCCTCAATATCTTCCACGTG
GACCTTACCATCTTTTTGACGGAGACGGAATGCTTCACTCTATT
AGAATTTCTCAAGGCAAAGCTACACTCTGCAGCCGATACGTTA
AAACTTACAAGTACACCATTGAACGTGATGCCGGTTCTCCGGT
TATCCCTAATGTGTTCTCCGGTTTCAACGGTCTAACAGCCTCGG
CCGCGCGTGGTGCTATTACCGCGGCTCGAGCAATTGCAGGACA
ATTCAATCCCACAAATGGTATAGGCCTAGCAAACACAAGCTTG
GCTTTATTCGGGGGTAAACTTTTCGCTATTGGTGAATCTGATTT
ACCATATGCAATAAAAATAGCCCCAGATGGTGATATTATTACCC
TCGGCCGTCACGACTTTGACGGAAATCTTTTCATGAGCATGAC
AGCACATCCCAAAATCGACCCAGAAACTAACGAGGCTTTTGC
TTTCCGTTATGGCCCGATGCCTCCGTTTTTAACTTACTTTCGTAT
CCAACCAAACGGTACGAAAACCCCGGACGTGCCAATATTCTC
CATGACACGTCCGTCATTTCTTCATGATTTTGCAATCACGAAGA
AATACGCCATATTTTCGGACATACAAATAGGAATGAACCCAATT
GAGTTAATCAGGGGTGGTTCACCCGTGGGTGCTGACTCGGGG
AAAATCCCCCGACTTGGCGTAATTCCACGTTACGCCAAGGACG
AGTCGAAAATGAGGTGGTTTGATGTGCCAGGGTTTAATATTGT
ACACGCGATAAACGCGTGGGATGAGGACGGTGGTGATACGAT
AGTGTTGCTGGCACCGAATATATTATCGGTGGAACATACACTAG
AGAGAATGGATATGATACATGCATGTGTTGAGAAAGTGAAGAT
AGATTTGAAGACAGGAATGGTGAGCAGACATCCTGTTTCTACC
AGGAATCTTGACTTTGGAGTCATCAATCCTGCTTATGTTGGGA
AGAATAACAAGTATGTATATGCAGCCATTGGGGACCCTATGCC
AAAGGTAACAGGGGTAGCAAAATTAGACGTATCCGTAGCAGA
AACAGATCGTCGCGATTGCATAGTGGCATGCCGACTATTTGGA
GAAGGCTGCTTCGGTGGTGAGCCATTTTTTGTGGCTAAAGATG
CAAACAATCCTGATGCTGATGAAGATGATGGCTACGTAGTGTC
ATATGTGCACAATGAGAAGACAGGGGAATCAAGATTTTTGGTC




ATGGATGCAAAGTCCCCTAATCTTGACATTGTGGCTGCTGTCA
AATTGCCTCATCGTGTGCCTTATGGTTTTCACGGGCTTTTCGTA
CGGGAAAGTGATCTTAATAAGCTGTAG

LbCCD3-1

ATGGAATTCCCTATCATCAATGAAAAGTTCATTGGATCTAGAAA
TAAATTTGCCTATCTACAAGTTGTTGAGTTGGCAGAGGTGTCT
GGCTCAGGATATACGAGATTTGGAGGGCTAGCCAAGCTTCATT
TTGAAGAAAAGAAAATCTCTACGGATGAAGAAGATGAATTGA
TTAAAGCTGAATATCACATGTTCCCAAAGAATACATTTTGTTCT
GGAGCTTCCTTTGTTCAAAAACCTGGAGGCATCGATGAAGAC
GATGGTTGGATCATGACATATACGCATAACGAAAATGAAAATAT
TTCTCAAGGTGCCATATGGATTTCATGGAGCTTTCATGCCATTA
GAGTCTTAAGACTGTTGGTAATGGCCTTTTGTAGTTACACATTT
AAAGTAAATTGCTCTTTTCAAAGGCCTTCAATTCCAACCAACG
TTAAGGACTTGAAAGGCTCAATTTCCTCTGTTTTGAAGCCACC
ATCGAGGGACTTGGTGCATTTTCCAATTGTTGTTGACTTTCCA
AAGGCTGTGAAGGAGACTTCTTTCAAATTATTAGATGCCTTTG
TGGCCTTTTTATTTGAATTTGTTGACCAGCCATTACTCCCATCT
CAGAGTAATTTTGCACCAGTGGAAGAGATTGGAGAAGCTGTC
CAAGTAAGTACAGTTCAAGGGAAAATTCCAGATGATTTTCCGG
AGGGTGTTTACATAAGAAATGGCTCAAATCCTCTGTTTGGAGG
ACTCAAATCGACCAAGTCCATATTTGGGAAATCAAGCCACGTA
TGGATTGAAGGAGAAGGAATGCTTCATGCTATATACTTCACTA
GAGAAAAAAGAAGAGGGACTTGGAATATCTTCTACAATAACA
AACACGTCCAAACAGACACTTTCAAGATGGAAATACATAGAA
AGAGACCTGGCTTTCTTCCTGCTATTGAAGGAGATTCTCCTGC
CATTTTACTGGCTTACATTTTGAATGGGTTGAGATTTGGCATGA
CAAACAAATATCTAAGCAATACAAATATCTTTGAGCACTCAAA
GAAATACTACTCTATTGCTGAAAATCATTTGCCTCAAGAGATAG
ACATACATTCCCTTGAAACTCTGGGTAATTGGAATGTCAGTGG
AGCTTGGAATCGACCATTCACGAGTCATCCAAAGAAAGCCCC
TGGAACTGGTGTACTTGTTATAATGGGGATATATCCAAGAAAA
CCTTATTTTGAGCTAGGAGTCATTTCAGCTGATGGCAAGAAAA
TGGTTCACAAGGTGGATCTTAAGTTCAATAGGTGCAGCCTATC
CCATGACATAGGAGTTACAGAAAGGTACAATGTGATCATGGAT
TTTCCACTAACTATTGATATGATTCGACTTTTTAGAGGAGAATC
ATTAATAAAGTATGATAAAGATGGGTATGCGCGGATTGGAGTAA
TGCCTCGCTATGGTGATGCTAATTCCATTAAATGGTTTGATGTT
CAACCGTGTTGTGTATTTCACCTAATAAATTGTTTTGAAGACAA
TGATGAGGTGGTAGTAAGAGGATGCAGAGCTCTTGAATCAGTA
TTACCAAGACCTAGTTCCAAAGTAAACAAATTTGAGAGATCTT
TTGAAGGGTCTAAAGCGACAAGTTCCATAGAAAACAATAATGC
GAAAGAAGAACCGTTCTTTCATCATGTTTGTGAATGGACACTA
AACATGAGAACAGGGGAAGTAAAGGAGAAAAATGTGACAAC
TAAGTTCTCTTTGGAATTCCCTATGATCAATGAAAAGTTCATTG
GTCTAAGAAACAAATTTGGTTATCTACAAGTGGTAGATTTAGA
AGCTAGCTCTATTTCAGAAGGATTAGCCAAATATGGAGGGCTT
GCCAAACTTCATTTTAAAGAAGATGAGGAATTGATTAAAGCTG




AGTATCATATGTTCCCAGAGGGTACTTTTTGCAGTGGAGCAAC
CTTTGTTCAAAAAATTCAAAGTGCTGATGAAGATGATGGCTGG
GTTGTGACATTCACACACAATGAAAATACAAATGTATCTCAGG
TATATGTAGTTGATGCAAAGAGTTTTGCAAAACAACCTGTTGC
CACAATCACATTACCAAGTAGAGTGCCCTATGGATTTCATGGA
GCTTTCATGCCTAGCGATCAAGGTCACTAA

LbCCDS

ATGGCTTCTTTTGCTTCTTCAGCAACCAAAATTTACTATACTAA
AAACAGGTTTGATCATGGCAAAGATGATCAACCTTATTTTGGA
AAGGTGAAAATCAatgaaaaaaacaagaaaaatctGGACTTGAAATTGGT
TACAAACGTTGCCGCCAGCCAATTGCCTGTGATTGTTCCACCA
CCAGACCAACAGGTGATTAAGGAGGAGAAGAAGCTCGCAGC
ATGGATTAGCGTCCGCCAAGAAAGATGGGAAGGAGAGCTCAT
CGTTGAAGGCGAGTTACCATTGTGGCTGAATGGCACGTACCTG
AGAAATGGTCCAGGACAATGGCACATAGGGAACTACAATTTCC
GGCACCTATTTGACGGCTACGCCACCTTAGTCCGACTTCACTT
CGAAAACGGACGGCTAATAATGGGTCACAGGCAAATCGAATC
CGAGGCATATAAAGCAGCAAAAACCAGTAACAAAATATGTTAC
CGAGAATTTTCAGAAGTACCTAAGCCAGACAATTTCTTATCATA
CATTGGTGACATGGCAAAACTACTCTCCGGTGCTTCCTTAACC
GATAACGCGAATACTGGAGTCGTTAAGCTCGGTGATGGCCGAG
TAGTTTGCCTAACGGAGACCATAAAAGGGTCAATAGTGATCGA
TCCAGACACACTCGACACGTTAGGGAAATTCGAGTTTAGTGA
CTCGTTAGGCGGGTTAATTCATTCAGCTCATCCAATTGTTACGG
ATAGGGAATTGTTGACATTGATACCAGATTTGATTTACAATGGA
TATGTAGTGGTGAGAATGGAAAAAGGAAGTAATGAGAGGAAG
TTTATAGGGAGAGTGAATTGTAGAGGAGGACCAGCACCAGGT
TGGGTCCATTCGTTTCCAGTAACGGAACATTATATTATTGTGCC
GGAGATGCCGCTAAGGTATTGTGCACAAAATTTGTTAAAGGCT
GAGCCCACACCACTATACAAGTTTGAGTGGCACCCTCATTCCA
AAGGCTTCATGCATGTTGTGTGTAAAGCTAGTGGCAACATTGT
GGCAAGTGTGGAAGTGCCATTATTCGTGACATTCCACTTCATC
AATGCATACGAGGAAAAAGACGAAGATGGTAGAGTTACTGCT
GTTATTGCAGATTGCTGTGAACATAGCGCCGATACCACTATCCT
TGACAAGCTCCGTCTTGAGAATCTCCGCTCCTTCAACGGCAAG
GACGACGTCTTGCCGGATGCAAGGGTTGGGAGATTCAGAATA
CCATTAGATGGGAGTCCATATGGAGAACTAGAAGCAGCATTGG
ACCCAAATGAACATGGAAGAGGCATGGATATGTGTAGCATGAA
TCCTGCTTATTTAGGCAAGAAATACAGATATGCTTATGCTTGTG
GTGCTAAGAGGCCTTGTAATTTCCCAAACACCCTCACTAAGAT
TGACTTGTTTGATAAAAAGGCAAAGAATTGGTATGACGAAGGT
GCGGTGCCTTCTGAACCCTTTTTTGTGGCTCGACCTGGTGCAA
CCGAGGAAGATGATGGAGTTGTAATCTCAATGATCAGTGACAA
AAATGGAGAAGGATATGCTCTAATACTGGATGGATCAACATTT
GAAGAAATTGCAAGAGCAAAATTTCCTTATGGTCTTCCCTATG
GGCTGCACGGTTGTTGGGTTCCAAAGAAATAG

LBNCEDG6-1

ATGTCTTTCTCATCTTCCACCGTGCAAACCATCAAACCCCACAa
ttctecttctttttcttgc AAAATTCTCATCAATCCTACTAAGAAAAACACT




AGTAGAACTCTTCCTATTAGACAATTTCCACCACTTGTACCACC
CTTACCATCAACTTCACCTTTGGTTGAACCAAAAATCTTTCCAT
TAAAAATTGAGCCACCAAAATTGAACCCTTTACAAAAACTTGC
TTCTTCCACCTTGGACATGTTAGAAAAATCAGTTGTAACAAAG
TTGGAAAAAAAACACAAGCTGAACCCGACAGTCGACCCGGA
AATTCAACTAGAAGGGAATTTTGCACCGGTTCAAGAAAACCC
GGTTCAGCACGGTCTAGAAGTCGTTGGTCAAATTCCATCTACT
TTAAACGGTGTCTACGTTAGAAATGGTGCTAATCCATTATTTGA
ACCAATTAATGGCCATCATTTATTTGATGGTGATGGTATGATTCA
TGCTGTTAACTTGGATTCAAGTAATAATAAAGCTAGTTATTCTT
GCCGGTTCACTCGAACCAGCCGGTTGGTTCAAGAAGCTGCAA
TTGGCCGACCGGTTTTTCCTAAACCGATCGGCGAATTGCATGG
CCATTTAGGCTTAGCTAGGCTCGCGCTTTTTTTTGCGCGAGCCA
GTTTTGGTTTGGTTGATGCAACCAAAGGAATCGGTGTAGCTAA
CGCCGGTTTGGTTTATTTTAACGGCAAACTTTTAGCTATGTCTG
AAGATGATCTTCCTTATAGAGTTCGAGTTACAGCTGATGGTGAT
CTAGAAACTGATGGACGTTATAATTTTGACGGACAGATCGATG
ATCCATTAATAGCACATCCTAAAGTGGACCCCGTTAGAGGGGA
ACTATATACCTTGAGTTATAATATATTGAAAAAACCTTTCCTTAA
ATTCTTCAAGTTTGACACGTGCGGTAATAAGTCACGTGACATT
TCTATTTCCCTCCAAGATCCATCCATGATCCATGACTTTGCCATC
ACGGAAAATAACGTGATAATTCCAGATTATCAGGTTGTATTCAA
GTTATCCGAGATGTTACGGGGCGGGTCACCCGTAATCCACGAC
CCGAATAGGATTTCTAGGTTCGGTGTGTTGTCGAAAGACGACC
ACGATGAATCAAGAATTCGATGGATTGACGTTCCCAATTGCTT
TTGCATGCATTTGTGGAACGCGTGGGAGGAGAAAAATGAGGA
CTACGATGAAACCATTGTGATTATAGGGTCGTGTATGAGTCCAC
CGGAGTCTATTTTTTCAGGGAGTGATGAACACTTAAAAAGTGA
ACTATCTGAGATTCGATTAAACTTGAGAACTGGTGAATCAACT
CGACGAGTTATAGTATCAGGGATGAACCTAGAAGCAGGACAA
GTCAATAAGAATAAACTTGGTCGAAAAACTAGATATGCCTTCA
TGGCCATAGCCGAACCGTGGCCAAAATGTAGTGGCCTAGCGA
AAGTCGATTTGGTCACGGGAAATGTCACGAAATTTTTATACGG
AGATGAAAGATTTGGGGGGGAACCCTATTTCGTGCCAAGCaaga
aagaaggagaagaagatgaAGGGTACATTATGAGCCATGTTAGAGATGA
CAGGAAAGAAGAGTCTGAATTAGTTATACTTACTGCTGCAAAT
ATGAAGCAAGTGGCCTCAGTAAAAATACCTACAAGAGTGCCAT
ATGGGTTTCATGGTACATTCGTTAGTTCACAAGATTTATGTAAT
CAATCTTCTTCTTGTTAA

LbNCEDG-2

ATGTTAGAAAAATCAGTTGTAACAAAGTTGGAAAAAAAACAC
AAGCTGAACCCGACAGTCGACCCGGAAATTCAACTAGAAGGG
AATTTTGCACCGGTTCAAGAAAACCCGGTTCAGCACGGTCTT
GAAGTAGTTGGTCAAATTCCATCTACTTTAAATGGTGTCTACGT
TAGAAATGGTGCTAATCCATTATTTGAACCAATTAATCGCCATC
ATTTATTTGATGGTGATGGTATGATTCATGCTGTTAAATTGGATT
CAAGTAATAATAAAGCTAGTTATTCTTGCCGGTTCACTCGAACC
AGCCGGTTGGTTCAAGAAGCTGCAATTGGCCGACCGGTTTTTC




CTAAACCGATCGGCGAATTGCATGGCCATTTAGGCTTAGCTAG
GCTGGCACTTTTTTTCGCGCGAGCCAGTTTTGGTTTGGTTGAT
GCAACCAAAGGAATCGGTGTAGCTAACGCCGGTTTGATTTATT
TTAACGACAAACTTTTAGCTATGTCTGAAGATGATCTTCCGTAT
AGTGTTCAAGTTACAGCTGATGGTGATCTAGAAACTGATGGAC
GTTACAATTTTGATGGACAAATTGATGATCCATTAATAGCACAT
CCTAAAGTGGACCCTGTTACAGGGGAACTATATACCTTGAGTT
ATAATATATTGAAAAAACCTTTCCTTAAATTCTTCAAATTTGAC
ACCTGCGGTAATAAGTCACGTGACATTTCTATTTCCCTCCAAGA
TCCATCCATGGTCCATGACTTTGCCATCACGGAAAATAACGTG
ATAATTCCAGATTATCAGGTTGTATTCAAGTTATCCGAGATGTT
ACGGGGCGGGTCACCCGTAATCCACGACCCGAATAAGATTTCT
AGGTTCAGTGTGTTGTCGAAAGACGACCACGATGAATCAAGA
ATTCGATGGATTGACGTTCCCAATTGCTTTTGCATGCATTTGTG
GAACGCGTGGGAGGAGAAAAATGAGGATTACGATGAAACCAT
TGTGATTATAGGGTCGTGTATGAGTCTACCAGAGTCTATTTTTT
CAGGGAGTGATGAACCGTTAAAAAGTGAACTATCTGAGATTC
GATTAAATTTGAGAACTGGTGAATCAACTCGACGAGTTATAGT
ATCAGGGATGAACCTAGAAGCAGGACAAGTCAACACGAATAA
ACTTGGTCGAAAAACTAAGTATGCATTCATGGCCATAGCCGAA
CCATGGCCAAAATGTAGTGGCCTAGCGAAAGTCGATTTGGTCA
CGGGAAATGTCACGAAATTTTTATACGGAGATGAGAGATTCGG
GGGCGAACCCTATTTCGTGCCAAGCaagaaagaaggagaagaagatgaAG
GGTACATTATGTGCCATGTTAGAGATGACAGGAGAGAGGAGTC
TGAATTAGTTATAGTTAATGCTGCAACTATGAAGCAAGTGGCCT
CAGTAAAAATACCTACAAGAGTGCCATATGGGTTTCATGGTAC
ATTCGTTAGTTCACAAGATTTATGTAATCAATCTTCTTGTTGTTA
A

LbCCD3-2

ATGGCTGCTTGTATTTATGCATGTCAAATTAATTGCCGTTCGCA
AAAGCCTATTATTATACCCAAATGTAAGGACTTGAGAGCCTCA
GTTTCGTCTACTTTGAAGCCATTTTTGACAAATTTAGAGCATTT
TCCCTTGATAGTGGATGTTCCAAAAGTTATGAAGGAAACAGCT
TTCAAATTATTGGATACTTTTGTAGATTTGACCTTTGAATTTGTT
GACCAACCTTTGTCCCCATCTCAGAGTAATTTTGCACCTGTTG
ATGAGATTGGAGAAGCTGTGAGAGTAACCGCAATGGAAGGGA
AAATTCCAAATGATTTTCCAGAGGGTGTTTACGTAAGAAACGG
ATCAAACCCTCTTTATGGAGGATTTAAATCAACCAAGtcaatttttgga
aaatcaagccal CTGTGGATTGAAGGTGAAGGAATGCTTCATGCTCT
GTACTtcacaaaagaaaaaggaaaaggcaGCAAATGGAATATATTATACAAG
AACAAATATGTTCAAACAGAAACATTCAACATGGAAAAGAAT
AGGAAGAAACCAGGTTTTCTTCCTAATATGGAAGGGGATGCTC
TTGCTGTTTTAATGGCTTCCCTTTTAAATGTGTTGAGATATGGT
GTATTACACAAATATCTAAGCAACACGAATGTTTTTGAGCACTC
AAAGAAGTATTACTCAATTGCTGAAAATCATATGCCTCAAGAG
ATAAACATACAAACCCTAGAAACTCTGGGAAATTGGACTGTCA
ATGGAGCGTGGAGTCAACCATTCACAGCCCATCCGAAGTATAC
TAAAATTAATATACTTTTACTTATGAATTATATTGTGTCTCAACA




GAAAGTTCCAGGCAGCGATGAACTTGTTATAATGGGAATTAAT
CCACTAATAAAGCCTTATCTGGAGCTAGGAGTCATTTCAGCTG
ATGGAAAGCAAATGGTTCACAAGGTGGATCTCAAATTCAATAG
GTGTATCCTTTGCCATGAAATAGGAGTTACAAAGAGGTACAAT
GTGATTTTGGATTTTCCACTAACTATAGACATAAGCAGACTTAT
AAGGGGAGAAGAATTAATAAAATACGATAAAGATGAATATGCA
AGAATTGGAATAATGCTTCGTTATGGTGATGCTAATTCCATCAA
ATGGTTTGAAGTTGAACCATGTTGTGTATTTCACATAATAAATT
GTTTTGAAGATAATGATGAGGTGGTGGTGAGGGCATGTAGATC
TCGTCGATCGATTATACCAAGACCGAAACTAACAGTAGACGAG
CTTGAATTGAGTCTGGACGGGTTGAACGAGACGAGTTTCAGT
AAAAATAACGTTCAATTGTCGA Aagaacttttttctttttttcacat TTGTGAAT
GGAGATTAAACATGAAAACAGGAGAAGTGAAGATGAAAACTC
CAACTACAACCGAAGATCAGTTTGTTATGGAATTTCCAATTATC
AATGAGCACTTCATTGGTCTTAAAAACAAATTTGGTTATCTACA
ACTTGTTGATTCAGAAGCTTTCTCTAATTACTTTGACCTCATGA
TGACATATATCTTGAATTTAGCAAAGAATTCATCAGGAGGATTT
GCTAAATTTGGAGGGTTAGCCAAGCTTCATTTTGAAGAAAGAG
AAGTTGAAATTTCTAAGGATGACAAAGAAGAAGAGGATTTGA
TTAAGGTTGAGTATCACATTTTCCCAAAGAACACTTTCTGTACT
GGAGCTACCTTTGTTCCAAAACTTGAAGGTGTTGATGAGGATG
ATGGTTGGATAGTGGCATTCACGCACAATGAAAATACAAATGA
ATCTCAAGTTTATATAATTGATGCAAAAAAAATTAAAGGGGAG
CCTGTTGCCATCATCACATTACCTTGTAGAGTGCCATATGGATT
TCATGGAGCTTTTATGCCATTGAACTTATAG

LbCCDI1

ATGGGGGAGAAAAAAGACGAGGGGGTGCCAATGGAGAGGAG
TGAggggggttgggteotggteaaaCCAAAGCCCACCAAGAAGTTTGGA
GGAAAAGCCATTGATTGGTTAGAGAAAGTGATAGTGAAATTAA
TGTACAAAACTGGGCCTTGCCATTTTCTATCTGGTAACTTTGCA
CCGAGAGTAAATTTAATGGGGATGAAAGAAGAGAATGGAGTG
GCAAGAATAGAGGGAGGAGTAGTGGTGGTTGATCCAAAGCCA
AAAAAAGGAGTGGTTGCAAAGGCCATAGACTTGTTAGAATGG
GGGATGATCAAGTTAATGAATGACTCCACCAAACCACTTCACT
ATCTTCAAGGCAATTTTGCACCTACCCATGAAACTCCTCCTTTT
AAAGACCTTCCTGTTAAAGGCCATCTTCCGGAGTGCCTGAATG
GCGAGTTTGTCAGGGTTGGTCCAAATCCTAAATTTGCTCCAGC
TGCTGGATATCATTGGTTTGATGGAGATGGCATGATTCATGGCT
TGCACATTAAAGATGGAAAAGCAACATATGTCTCACGTTTTGT
GAGGACATCACGTCTAAAGCAAGAAGAGTTCTTTGGAGGAGC
CAAGTTTATGAAGATTGGAGATCTTAAAGGGCTGTTCGGGTTG
TTCTCAGTATACATTTACATGCTCAGGCAAAAGCTGAAAATTTT
GGACACTTCCTATGGAAATGGCACAGCTAATACAGCTATGATAT
ATCACCACGGGAAGCTTTTGGCTCTTCATGAGGATGTAGTTAA
AGTTCTGGAGGATGGAGATCTACAAACGCTTGGCATGCTGGAT
TACGATAAAAGGTTGCAACATTCCTTTACTGCTCACCCGAAGG
TTGACCCAGTGACTGGGGAAATGTTTACTTTTGGATACGCGCA
GACACCACCTTACGCTACATATAGAGTCATATCCAAGGATGGC




ATCATGGAAGATCCTGTTCCAATAACAATACCAGCAGCTGTTAT
GATGCATGATTTTGCTATTACTGAAAATTATGCAATTATGATGGA
TCTTCCATTGTACTTCAAGCCAAAGGAAATGGTGAAAAATAAA
CAGCTGGCATACAGTTTTGACCCCACAAAGAAGGCTCGCTTTG
GAGTTCTTCCACGCTACGCAAAGAATGAATCCCTAATCAAGTA
TGAGATGAGGTTCAATATGAAGAATGGTCTAGCATCAGAGAAG
AAACTGTCAGAGTCTGCTGTTGATTTTCCACGGGTCAACGAG
AACTACACTGGAAGACAGTCATCAGTGAATGTAATTGATGCGA
AAACAATGTCCGCTGAACCTGTGGCAGTTGTTGAGTTACCCAA
TAGAGTTCCATATGGTTTCCATGCCTTTTTTGTCACAGAGGTAT
TTGTGAAGAGTGGATCAGCAAGCCAGTCCATTGACAGCATGC
AACTCTATTCTCAGTTGTCATCATCAATTCTAAAAGAAGATGAT
GATGGAGGAGTGGTGGTTGTTAAACCAAAGCCAGGAAAGGG
ACTAATTGCAAAGGCTGTAGACGTGTTGGAATGGGGAATAGTC
AAGTTAATGCACGATGCATCCAAACCACTTCACTATCTTCAAG
GCAACTTTGCACCTACTGATGAAACTCCGCCTCTTAATGACCT
TATTGTACAAGGCCATCTTCCTGAATGCCTTAATGGTGAATTTG
TTAGAGTTGGTCCGAATCCAAAGTTTGCTCCGGTTGCTGGATA
TCACTGGTTTGATGGGGATGGCATGATTCATGGCTTGCGCGTTA
AAGATGGAAAAGCAACGTATGTCTCACGTTATGTGAGGACTTC
ACGTCTAAAGCAAGAAGAGTTCTTTGGTGGAGCTAAGTTTATG
AAGATTGGAGATCTTAAAGGGCTGTTTGGTCTGTTCACAGTTT
ATATGCAAATGCTCAGAACAAAGCTGAAAGTATTGGACACTTC
CTATGGAAATGGCACAGATGCACTAAAAGTTCTGGAGGATGG
AGATCTTCAAACACTTGGCATGCTGGATTATGACAAAAGATTG
GCACATTCCTTCACTGCCCATCCAAAAGTTGATCCTGTAACCG
GTGAGATGTTTACCTTTGGCTACTCTCACACCCCACCGTACATC
ACTTATAGGGTTATATCAAAGGATGGAATTATGCAGGACCCGGT
CCCAATAACAATACCAGAGGCTATCATGATGCATGATTTTGCTA
TTACTGAAAATTATGCAATTATGATGGATCTTCCTTTGTGTTTTC
GTCCGAAGGAAATGGTGAAAAACAATAAGCTGGCTTTTACCTT
CGATGGTACTAAAAAGGCTCGATTTGGAGTCCTTGCACGATAT
GCAAACAATGAGGCCCTAATCAAGTGGTTCGAGCTTCCTAATT
GCTTCATATTTCACAACGCCAATGCTTGGGAGGAGGGAGATGA
AGTCGTGCTGATCACCTGCCGCGTTCAGAATCCAGACCTAGAC
ATGGTCAATGGAGGCGTTAAAGAAAACCTTGAGAATTTCTGCA
ATGAACTATATGAAATGAGATTCAACATGAAGAGTGGTGCAGC
TTCACAGAAGAAACTATCGGAGTCTGCTGTTGATTTTCCAAGG
ATCAACGAGAGCTACACTGGCAGAAAGTCAGCTGTGAATGTA
CTTGATGCTAAAACAATGTCCACGGAGCCTGTGGCAGTTGTTG
AATTACCAAAAAGAGTTCCTTATGGATTCCATGCTTTCTTTGTC
ACAGAGgaacaaattcaagaacaagcCAAGCTGTGA

LbCCD7

ATGCAGGCCAAAGCTTGccataatattattaatattcctCCAAAACTTCTGC
CACCAGCAAAATTCCCGTCCACGGTGAGCCAAATAACATTACC
CAGCCACGTACCACGTGCCATAACAATAACTACATCACCAACT
CATGAAGTTTACACACCAGAAATTGATGATACAATTACTGCCTT
TTGGGATTATCAATTCCTTTTTGTGTCCCAACGTTCAGAAACCA




CTGAACCTATCAACCTTCGGGTGGTGGAGGGATCCATTCCATC
CGATTTCCCCTCGGGGACGTATTACCTCACCGGGCCGGGCCTA
TTCGCTGATGATCACGGGTCCACAGTGCACCCTTTAGACGGGC
ACGGTTACTTAAGGACATTTGAAATTGATGGCGGTTCGGGCCA
GGTAAAGTTCATGGCTAGGTACATTGAGACTGAGGCTCAGGCT
GAGGAGCGGGACCCGGTGACAGGGAAGTGGAAGTTCACTCA
CCGGGGCCCAGTTTTCGGTCCTGAAAGGTGGGAAGATGGTTGG
TAATACTAAGGTGATGAAGAATGTGGCAAATACTAGTGTGTTG
CAATGGGGTGGCAGGTTGTTTTGCTTGTGGGAAGGTGGTGAA
CCTTATGAGATTGATTCTAAGACATTGAACACTGTTGGGAAATT
TGAACTCATCAAGAACTCTGAATTATTACCAGAAGATAAAAAA
ATTAATGGCGATTTTTTGGATGTTGCTGCTCAAATCTTGAAGCC
CATATTATATGGGGTGTTCAAGATGACTCCAAAGAGATTGCTAT
CTCATTACAAGATTGATACTCGTAGAAACAGACTTTTGATCATG
TCATGCAACGCAGAGGATATGTTACTACCTCGGAGTAATTTTAC
ATTCTATGAATTTGATTCCAACTTCCAGCTGTTACAAAGCCAAG
AATTCGAGATTCCAGATCACTTAATGATCCATGATTGGGCTTTT
ACAGATACTCACTACATATTGTTTGGCAATCGCATCAAGCTCGA
TATTCCTGGGTCAATGACAGCAGTATGTGGACTGTCTCCAATG
ATATCTGCATTATCAGTAAATCCCAGCAAGCCAACATCTCCAAT
TTATTTGCTGCCCAGATTTCCCAATAGGAAAACTAAAGTACAA
AGAGACTGGAAAAAACCGATAGAAGCTCCTTCACAAATGTGG
GTATTACATGTTGGAAATGCCTTTGAAGAAATTAGTGATGACA
ATGGAAATGTAAACATACAAATTCAGGCTTCTGGTTGCTCTTAT
GAGTGGTTCAATTTCCAGAAAATGTTCGGCTATGATTGGCAAA
GTGGTAAACTTGATCCTGCcatgatgaatgtagaagaaggagaagaaaagCTAT
TGCCTCACTTAGTTCAGGTATCTATAAACTTGGATGCAAATGGG
AATTGCACGAAATGTTCAGTAAATGACCTAAATCCTCAATGGA
ACAAAGCTGCAGATTTCCCTGCCATGAATCCAGATTTTTCTGG
AAAGAAAAATGAATATGTTTATGCAGCAACTTCTTCTGGTTATC
GCCAAGCATTGCCACATTTTCCCTTTGACACAGTTGTGAAACT
AAACACTGCTGATAAATCAGTCCAAAAGTGGTCAGCTGGTAG
AAGGAGATTCATTGGTGAACCTGTTTTTATCCCAAAAGGAACT
AGAGAAGATGATGGATACCTACTTGTAGTTGAATATGCAGTGT
CAACACAAAGGTGCTATCTTGTAATTTTGGATGCACAAAGAAT
TGGAGAGAAGAATGAAGTGGTTGCAAGACTTGAAGTCCCAAG
ACATTTGAATTTCCCACTTGGTTTTCATGGCTTTTGGGCTCCTA
ATAACTCTGGACAAGGCAATTTACAAAATTTTAAATCCAAATG
TAAAGATTCTTGGTCAGTGCTGGAGGATAGCAATATGGTTAATA
TTGGGAACTGA

LDNCED?

ATGAAAAACCTCACAAGAAAAACTAAAATCAATTCTGCTCTGC
TCACTTTCCCAAAACAAACTAATCCAAACCAAACAGTTCCCAC
AAAACATTCACAAACTCAGCGTCAAAGCAAGCCAACGTCTAA
CTGGAATATCTTCCAGAAGGCAGCAGCAAAAGCACTAGATATA
GTGGAAAGCGCGTTAGTCTCACGCGAACTCCAAAACCCACTT
CCTAAAACCGCTGATCCACGTGTCCAAATATCCGGTAATTTCGC
TCCGGTACCGGAACAACCCGTCAGGCATAATCTCCCTGTTACG




GGCACAATCCCTGATTGCATTAATGGGGTTTATGTCCGTAATGG
TGCTAACCCGCTATTTGAGCCGGTTGCAGGACATCACCTTTTC
GACGGTGATGGCATGGTTCATGCCGTCACCGTCGAAAATGGTT
TAGTAAGCTATTCTTGTCGTTTCACTGAAACGACAAGATTAGTT
CAAGAACGTGAATTGGGTAAACCTGTTTTTCCAAAAGCTATTG
GTGAACTTCATGGTCATTCTGGAATTGCTAGACTAATGCTTTTC
TATGCTCGTGGACTTTTCGGGCTTGTTGATCATAGCAAAGGAA
CTGGTGTCGCTAATGCTGGATTAGTTTACTTTAATAATCGGCTT
TTAGCAATGTCTGAAGATGATGTTCCTTATCAGGTTCAGGTTTT
GCCTTCAGGCGATTTAGAAACTGTTGGAAGGTACGATTTTGCT
GAGCAATTGAAGAGCACAATGATTGCTCACCCGAAAATCGATC
CTGTTTCGGGTGAGCTTTTTGCTTTGAGCTACGACGTAGTTCA
AAAGCCTTACTTGAAGTCATTCAGGTTTTCAACAGACGGGAA
GAAATCACCTGATGTTGAAATCCCGTTGGATGTCCCCACCATG
ATGCATGATTTTGCTATTACCGAGAATTACGTCGTAATTCCTGA
CCAGCAAGTTGTGTTCAAGCTTCAAGAAATGATCAAAGGTGG
TTCCCCGGTGATTTACGACAAAAACAAAAAATCCAGGTTTGG
AATTCTACCCAAAAATGCTAATGATTCTGAGAATATTATTTGGG
TAGAATCTCCAGAAACATTCTGTTTTCATTTATGGAATGCTTGG
GAAGAACCAGAGACAGATGAAGTAGTTGTAATTGGCTCATGC
ATGACACCACCAGATTCCATTTTTAATGAATGTAGTGAAAATTT
AAAGAGTGTTTTATCCGAAATAAGGCTCAATTTGAAGACCGGA
CAGTCGACGAAACGGGAAATAATTCAATCATCAGAACAGATG
AATTTGGAAGCTGGAATGGTTAACAAGAACAAACTTGGTCGA
AAAACGCAATATGCTTATCTTGCTATTGCAGAGCCATGGCCAA
AAGTGTCTGGATTTGCAAAAGTAGACTTATCAACAGGGGAAG
TTCAAAAACATATGTATGGAGAGAGTAGATATGGAGGTGAGCC
ATTATTTTTACCAAGAAATGTGAACGCAGAGAGAGAAGATGAT
GGATATATTCTTGCATTTTGCCATGATGAGAAGACATGGAAATC
AGAACTCCAAATTGTGAATGCTATGACTCTAGAATTGGAGGCC
ACTGTTAAGCTTCCTTCAAGAGTTCCATATGGCTTTCATGGGAC
TTTCATTAGTTCAAAGGACTTGCAAAATCAAGTATAG

LbCCD4-2

ATGAATGCTTTCACTTCTACATTATTACCTTACCCCAAAACTCT
CCGTTCTCCCAATCGGACATCTTCCTTTTCATCAGTAAACACTA
AAACATCTTCATATACATCTCCAAAAGCCACAGCAAAAAGTTC
ATCAACTAAACAACATAATAAACCCCCAAGAAAACCCTTATTA
GAACCTTCATTTCCCGAAGTTATCTTGAATGCATGTGACGATTT
CATCGACACTTTCATTAATCCTCCTCATCATCCTTCCGTTGATCC
AAAATATGTTCTCACTGCCAACTTTGCTCCTGTCGACGAACTT
CCTCCAACAGAATGCGAGGTGGTAAAAGGAAGCCTTCCACCG
TATCTTGATGGCGCTTACATTAGAAATGGTTCAAATCCGCAATA
TCTTCCTCGTGGACCTTTTCATCTCTTTGATGGTGATGGAATGC
TTCACTCTACTAGAATTTCTCAAGGTAAAGCCATATTTTGTAGC
CGTTATGTCAAAACTTACAAGTACTTGCTAGAAAAAGAAGCTG
GGTTTTCAATCATTCCTAATCTCTTCTCCGACTTTAATAGCCGTA
TTTCCTCTGTGACTCGTGGAGCAGTGTCTATAGCTAGGACAAA
ATTTGGTCAATTCGATCCAAGCAATGGTATTGACCTTGCAAATA




CTAGCTTGGCTCTATTTGGAGGCAATTTATTTGCTCTTTGTGAA
TCTGATCTTCCTTATGGTATAAAATTAGCCCCAAACGGTGATAT
CATACCAATTGGTCGCCATGATTTTGATGGAAATCTTTTTATGA
ATATGACAGCACATCCCAAAATTGATCCAAACACTGGCGAGGC
TTTTGCTTTTCGTTACGGTCCAATATCtccatttttaacttattttagAATTGA
CCCTAATGGGACCAAAAGTCGTGATGTACCAATATTTTCCATGA
CACATCCATCTTTTGTTCATGACTTTGCCATCACAAAAAATTAT
GCCATATTTCCTGACATACAAATAGAAATGAACCCTTGTGCCCT
CCTTACCCGTGACTCACCGGTGGGTTACAACTCGAAAAAAGT
GGCTCGCCTAAGGGTGATTCCTCATTACGCGAGGGATGAGTCA
GAAATGAAGTGGTTCGAAGTGCCAGGGTTTAATATGATAAATG
CAATTAATGCATGGGAAGAAGATGATGGTGATACAATAGTAGT
GATTGCTCCGAACACAATATCAGTAGAGCACTTTGTGGAAAGA
TTGGATTTGATCCATGCATCAATTGAAAAAGTAAAGATAGACT
TGAAGACGAGGATGGTAAGAAGATATCCAGTGTCGACGAGGA
ATCTTGACTTGGCAAGTATCAACCCGGCTTATGTTGGGAAAAA
GAACAAGTACGTACAGTTAATAATTTATGATTTATATTTCTTCCG
GACCACATTCAAGAGGATGAACATTCTTTTCAATTACTCTTCAC
TgAATTCCTCTTTCTATATTCTCTACCTTTTCATCTCTTTGATGGT
GGTGGAATTCTTCGCTCTACTAGAATTTCTCAAGGTAAAGCCA
TATTTTGTAGCCGTTATGTCAAAACTTACAAAAAGAATACAAG
CTATGAATGCTTTCACTTTTTCCTTCACTTCTACGTTATTACCAC
ACCCCAAAACTCTCCGTTCTCCCAATCGGACATCTTCCTTTTC
AGTAAACCCTAAAACATCTTCATATACATCTCCAAAAGCCACA
GCAAAAAGTTCATCATCTAAACAACATAATAAACCCCCAAGAA
AACCCTTATTAGAACCTTCATTTCCCGAAGTTATCTTGAATGCA
TGTGACGATTTCATCGACACTTTCATTAATCCTCCTCGTCATCC
TTCCATTGATCCAAAATATGTTCTCACTAACAACTTTGCTCCTG
TGGACGAACTTCCTCCTACAGAATGCGAGGTGGTAAAAGGAA
GCCTTCCACCGTGTCTTGATGGCGCTTACATTAGAAATGGTTC
AAATCCACAATATCTTCCTCGTGGACCTTTTCATCTCTTTGATG
GTGATGGGATGCTTCACTCTACTAGAATTTCTCAAGGTAAAGC
CATATTTTGTAGCCGTTATGTCAAAACTTACAAGTACATGGTAG
AAAAAGAAGCGGGGTTTTCAATCATTCCTAATCTCTTCTCCGA
CTTTAATAGCCTTATGGCCTCTGTGAGTCGTGGAGCAGTGTCTA
TAGCTCGGACAAATCTTGGACAATTCGATCCAAGCAATGGTAT
TGGCCTTGCTAACACTAGTTTGGCTCTATTGGGAGGCAATTTAT
TTGCTCTTTATGAAACTGATCTTCCTTATGCTATAAAATTAGCCC
CAAATGGTGATATCATAACTATTGGCCGTCATGATTTTGATGGA
AATCTTTCTACAAATATGACAGCACATCCCAAAATTGATCCAA
ATACTAGTGAGGCTTTTGCTTTTAGTTCCGGTCCAATACCTCCA
TTTTTAACTTTTTTTAGAATTGACCCTAACGGGACTAAAAGTCG
TGGTGTACCAATTTTCTCCATGACACGTCCCTCTTTTGTTCATG
ACTTTGCCATTACAAAAAATTATGCCATATTTCCCGATATACAA
ATAGAAATGAACCCTTTTAAGCCTATCATCACCGGTGGCTCAC
CGGTGGGTTTCAACTCGAGAAAAGTGCCTCGCCTCGGGGTGA
TTCCTCGTTACGCGACAAATGAGTCAGAAATGAAGTGGTTCGA




AGTGCTAGGGTTTAATATGGTACATGCAATTAATGCGTGGGAA
GAAGACAGCGGTGATACAATAGTAGTGATTGCTCCAAACTTAA
TATCAGCAGAGCACCTTTCGAAAATGGATTTGATCCATGCATC
AATTGAAAAAGTAAAGATAGACTTGAAGACGGGTACTGTAAG
TAGAAATCCAATGTCGACGAGGAATCTTGAGTTGGCCGGTATC
AACCCGACTTATGTTGGGAAGAAGAACAAGTACATATATGCAG
CTATTGGAGACCCTTGGCCAAAAGCAAAAGGCGTGGTAAAAT
TGGACGTATCCATATCAGAAATTGAACATCGTGATTGCATAGTG
GCCACAAGAATTTTTGGACCAAACTGTTTCTGTAGTGAGCCCT
TTTTTGTGGAAAAGGACCCTAACAATGTATTTGCCGCCGATGA
AGATGATGGCTATGTGGTGTGTTATATGCACAATGAGAGCACA
AGAGAAGCAAGTTTCTTGGTGATGGATGCAAAATCTCATGATC
TTGAAATTGTGGCTGTTGTGAAATTGCCTCGTCGTGTGCCTTAT
GGTTTTCATGGGATATTCGTGAAGGAAAGTGATCTTAACATGC
TATAG

LbCCD4-3

ATGCTTTCACTTTTTCCTTCACTTCCACATTATTACCACACCCC
AAAACTCTTCTCTCCTAATCGGACATCTCCTTTTTCATCAGTAA
ACCCTAAAACATCTTCATATACATCTCCAAAAGCCACAGCAAA
AAGTCCATCATCTAAACAACATGATAAACCCCCAAGAAAACCC
TTATTAGAACCTTCATTTCTCGAAGTTAGCTTGAATGCATGTGA
GGATTTCATCGACACTTTCATTAATCCTCTTCATCATCCTTCCGT
TGATCCAAAATGTGTTCTCGCTGACAACTTTGCTCCTGTGGAC
GAACTTCCTCCGACAGAATGCGAGGTGGTAAAAGGAAAACTT
CCACCGTGTCTCGACGGCGCTTACATTAGAAATGGGCCAAATC
CACAATATCTTCCTCGTGGACCTTTTCATCTCTTTGATGGTGAT
GGAATGCTTCACTCTACTAGAATTTCTCAAGGAAAAGCAATAT
TTTGTAGCCGTTATGTTCAAACTTACAAGTACTTGGTAGATAAA
GAAGCTAGGTTTTCGGTCGTTCCTAATCCCTTCTCCGACTTTAA
TGGCCTTATGGCCTCTGTGAGTCGTGGAGCAGTGTCTATAGCT
CGGACAATTCTTGGACAGTTCGATCCACGCAATGGTATTGGCC
GTGCTAACACTAGTTTGGCTCTATTTGGAGGCAATTTATTTGCT
CTTTATGAAGCTGATCTTCCTTATGCTATAAAACTAGCCCCAGA
TGGTGATATCATAACTATTGGTCGTCATGATTTTGATGGAAATCT
TTCTACAACTATGACAGCACATCCCAAAATTGATCCAAACACC
AATGAGGCTTTTGCTCTTCGTTACGGTCCAATACCtccatttttaacttatt
ttagAATTGACCCTAACGGGACCAAAAGTCGTGGCGTACCAATT
TTCTCCATGACACGTCCATCTTTTGTTCATGACTTTGCCATTAC
AAAAAATTATGCCATATTTCCCGACATACATATAGAAGTGGGCC
CTTTTGCACTCATCACCTGTGGCTCACCGCTGGGTTCCGACTC
GAGAAAAGTGCCTCGCCTGGGGGTGATTCCTCGTTACGCAAC
GGATGAGTCAGAAATGAAGTGGTTCGAAGTACCAGGGTTTAA
TATGATACATGCAATTAATGCATGGGAAGAAGATGACGGTGAT
ACAATAGTAGTGATTGGTACGAATATAATATCAGTAGAGCACTT
CTTTGAAAGATGGGATTTGATTCATACATCAATTGAAAAAGTA
AAGATAGACTTGAAGACGGGGACAGTAAGCAGACATCCAGTG
TCGACGAGGAATCTTGAATTGGCAGTAATCAATACGGCTTATAT
TGGCAAGAAGAACAAGTACATATATGCAGCAATAGGAGAACC




TTGGCCAAAGGCAAAAGGTGTGGTAAAATTGGACATATCCATA
TCAGAAACTGATCGTCGTGATTGCATAGTGGCCACAAGAATTT
TTGGACCAAACTGTTTCTGTAGTGAGCCCTTCTTTGTGGCAAA
GGATCCCAACAATGTATTTGCAGCTGATGAAGATGATGGCTAT
GTGGTGTGTTATATGCACGATGAAATACAAGAGAATCAAGTTT
CTTGGTGA

LbNCEDI1

ATGGCCACTTCTTCTCCTGCTACAAATACATGGATTAAACCCAA
GATATCAATGCCATCATCAAGAGAGTTTGGTCATTCTTCAAACT
CTATTTCACTACT Caaaaacaagcctaataaaat CACTTGCTCTCTTCAAG
CTCCACCTATTCTCCATTTCCCTAAACAACAATCTTCAAATTAT
CAAACACCTAAAACCAATACCATTCCCACTTCAAAACCAACCA
CAAAAATCTCACAtccaaaacaagaaaataaatccTCCTCCTCTTCTCCTT
GGAATTTAGTACAAAAAGCAGCAGCAATGGCTTTAGATGCTGT
AGAAAGTGTTTTAACAAAACACGAACTTGAACACCCTTTACC
AAAAACAGCTGATCCACGTGTCCAAATTTCCGGTAACTTCGCT
CCGGTACCTGAAAATCCAGTCACTCAATCACTTCCGGTCACCG
GAAAAATACCAAAATGTGTTAACGGTGTATACGTTCGTAACGG
AGCTAACCCGTTATTCGAACCAACAGCTGGTCACCATTTCTTT
GATGGTGATGGTATGGTACATGCTGTTGAATTCAAAAACGGAT
CAGCAAGTTACGCTTGTCGTTTCACTGAAACTGAAAGATTGGT
TCAAGAGAAAGCTTTGGGTCGACCTGTTTTTCCAAAAGCCATT
GGTGAATTACATGGTCATTCTGGTATTGCAAGGCTTATGTTGTT
TTATGCACGTGGTGTTTTTGGTCTTGTTGATCATAGTAACGGAA
CTGGTGTTGCTAACGCTGGTTTGGTTTATTTTAATAACCGTTTA
CTTGCTATGTCTGAAGATGATTTGCCTTACCATGTTAGGGTAAC
GGCTAATGGTGATCTTGAAACTGATGGAAGGTTCGATTTCGAT
GGGCAATTAAAATCAACAATGATAGCTCACCCGAAACTTGATC
CTGTTTCGGGGGAGCTTTTTGCTCTTAGTTACGATGTGATTCAG
AAACCGTATTTGAAGTACTTCAGGTTTTCAAAAAACGGGGAG
AAATCGAATGATGTTGAGATTCCTGTTGAAGACCCAACAATGA
TGCATGATTTCGCGATAACGGAGAAATTCGTTGTTATTCCTGAT
CAACAAGTTGTGTTCAAGATGTCTGAAATGATCCGTGGAGGTT
CACCTGTTGTTTATGACAAGAACAAAGTTTCAAGATTTGGGAT
TTTGGATAAGTATGCTAAAGATGGATCAGGTTTGAAATGGGTT
GAAGTGCCTGATTGTTTTTGTTTCCATTTATGGAATGCTTGGGA
AGAGCCGGAAACTGATGAAATTGTGGTGATTGGTTCATGTATG
ACACCACCTGACTCAATTTTTAACGAATGTGATGAGGGATTAG
AGAGTGTTTTATCAGAAATTCGGCTCAATTTGAAAACTGGAAA
ATCAACAAGAAAGGCTATTATTCAAAACGAAGAAGAACAGGT
GAATTTAGAAGCAGGAATGGTGAACAGGAACAAACTTGGGAG
AAAAACACAGTATGCATATTTGGCTATTGCAGAACCATGGCCA
AAAGTTTCTGGTTTTGCCAAAGTAGACCTTTTTACAGGTGAAA
TTAACAAGTTCTTTTATGGTGACAACAAGTATGGTGGGGAGCC
TCTTTTTTTACCAAGAGACCCAAACAGCAAAGATGAAGATGAT
GGTTACATTTTAGCTTTTGTGCATGATGAGAAAGAATGGAAAT
CAGAGCTGCAAATTGTTAATGCAATGACCTTAAAGTTAGAGGC
CACAGTGAAACTTCCATCAAGAGTCCCTTATGGTTTTCATGGA




ACTTTCATAAATGCCAAAGACTTGGCAAATCAGGCCTAA




Supplemental Table S3 Protein sequence of CCOs from L. barbarum, N. tabacum, A.

thaliana, S. lycopersicum, Crocus sativus, and L. ruthenicum

Gene name

Protein sequence

AtNCED

MASFTATAAVSGRWLGGNHTQPPLSSSQSSDLSYCSSLPMASRVTRKL
NVSSALHTPPALHFPKQSSNSPAIVVKPKAKESNTKOMNLFQRAAAAA
LDAAEGFLVSHEKLHPLPKTADPSVQIAGNFAPVNEQPVRRNLPVVGK
LPDSIKGVYVRNGANPLHEPVTGHHFFDGDGMVHAVKFEHGSASYAC
RFTQTNRFVQERQLGRPVFPKAIGELHGHTGIARLMLFYARAAAGIVD
PAHGTGVANAGLVYFNGRLLAMSEDDLPYQVQITPNGDLKTVGRFDF
DGQLESTMIAHPKVDPESGELFALSYDVVSKPYLKYFRFSPDGTKSPD
VEIQLDQPTMMHDFAITENFVVVPDQQVVFKLPEMIRGGSPVVYDKN
KVARFGILDKYAEDSSNIKWIDAPDCFCFHLWNAWEEPETDEVVVIGS
CMTPPDSIFNESDENLKSVLSEIRLNLKTGESTRRPIISNEDQQVNLEAG
MVNRNMLGRKTKFAYLALAEPWPKVSGFAKVDLTTGEVKKHLYGDN
RYGGEPLFLPGEGGEEDEGYILCFVHDEKTWKSELQIVNAVSLEVEAT
VKLPSRVPYGFHGTFIGADDLAKQVV

AtNCED9

MTIHITIISGMYIYSLLSQDAHHSQYGQNTNLVLKKPIPKPQTAAFNQEST
MASTTLLPSTSTQFLDRTFSTSSSSSRPKLQSLSFSSTLRNKKLVVPCYV
SSSVNKKSSVSSSLQSPTFKPPSWKKLCNDVTNLIPKTTNQNPKLNPVQ
RTAAMVLDAVENAMISHERRRHPHPKTADPAVQIAGNFFPVPEKPVVH
NLPVTGTVPECIQGVYVRNGANPLHKPVSGHHLFDGDGMVHAVRFD
NGSVSYACRFTETNRLVQERECGRPVFPKAIGELHGHLGIAKLMLENT
RGLFGLVDPTGGLGVANAGLVYFNGHLLAMSEDDLPYHVKVTQTGD
LETSGRYDFDGQLKSTMIAHPKIDPETRELFALSYDVVSKPYLKYFRFT
SDGEKSPDVEIPLDQPTMIHDFAITENFVVIPDQQVVFRLPEMIRGGSPV
VYDEKKKSRFGILNKNAKDASSIQWIEVPDCFCFHLWNSWEEPETDEV
VVIGSCMTPPDSIFNEHDETLQSVLSEIRLNLKTGESTRRPVISEQVNLE
AGMVNRNLLGRKTRYAYLALTEPWPKVSGFAKVDLSTGEIRKYIYGE
GKYGGEPLFLPSGDGEEDGGYIMVFVHDEEKVKSELQLINAVNMKLE
ATVTLPSRVPYGFHGTFISKEDLSKQALC

AtNCEDS

MACSYILTPNPTKLNLSFAPSDLDAPSPSSSVSFTNTKPRRRKLSANSVS
DTPNLLNFPNYPSPNPIIPEKDTSRWNPLQRAASAALDFAETALLRRER
SKPLPKTVDPRHQISGNYAPVPEQSVKSSLSVDGKIPDCIDGVYLRNGA
NPLFEPVSGHHLFDGDGMVHAVKITNGDASYSCRFTETERLVQEKQLG
SPIFPK AIGELHGHSGIARLMLFYARGLFGLLNHKNGTGVANAGLVYF
HDRLLAMSEDDLPYQVRVTDNGDLETIGRFDFDGQLSSAMIAHPKIDP
VTKELFALSYDVVKKPYLKYFKFSPEGEKSPDVEIPLASPTMMHDFAIT
ENFVVIPDQQVVFKLSDMFLGKSPVKYDGEKISRFGILPRNAKDASEM
VWVESPETFCFHLWNAWESPETDEVVVIGSCMTPADSIFNECDEQLNS
VLSEIRLNLKTGKSTRRTIIPGSVQMNLEAGMVNRNLLGRKTRYAYLAI
AEPWPKVSGFAKVDLSTGEVKNHFYGGKKYGGEPFFLPRGLESDGED
DGYIMSFVHDEESWESELHIVNAVTLELEATVKLPSRVPYGFHGTFVN
SADMLNQA




AINCED6

MQHSLRSDLLPTKTSPRSHLLPQPKNANISRRILINPFKIPTLPDLTSPVP
SPVKLKPTYPNLNLLQKLAATMLDKIESSIVIPMEQNRPLPKPTDPAVQ
LSGNFAPVNECPVQNGLEVVGQIPSCLKGVYIRNGANPMFPPLAGHHL
FDGDGMIHAVSIGFDNQVSYSCRYTKTNRLVQETALGRSVFPKPIGELH
GHSGLARLALFTARAGIGLVDGTRGMGVANAGVVFFNGRLLAMSED
DLPYQVKIDGQGDLETIGRFGFDDQIDSSVIAHPKVDATTGDLHTLSYN
VLKKPHLRYLKFNTCGKKTRDVEITLPEPTMIHDFAITENFVVIPDQOQM
VFKLSEMIRGGSPVIY VKEKMARFGVLSKQDLTGSDINWVDVPDCFCF
HLWNAWEERTEEGDPVIVVIGSCMSPPDTIFSESGEPTRVELSEIRLNM
RTKESNRKVIVTGVNLEAGHINRSYVGRKSQFVYIAIADPWPKCSGIA
KVDIQNGTVSEFNYGPSRFGGEPCFVPEGEGEEDKGY VMGFVRDEEK
DESEFVVVDATDMKQVAAVRLPERVPYGFHGTFVSENQLKEQVF

AtNCED3

MASFTATAAVSGRWLGGNHTQPPLSSSQSSDLSYCSSLPMASRVTRKL
NVSSALHTPPALHFPKQSSNSPAIVVKPKAKESNTKOQMNLFQRAAAAA
LDAAEGFLVSHEKLHPLPKTADPSVQIAGNFAPVNEQPVRRNLPVVGK
LPDSIKGVYVRNGANPLHEPVTGHHFFDGDGMVHAVKFEHGSASYAC
RFTQTNRFVQERQLGRPVFPKAIGELHGHTGIARLMLFYARAAAGIVD
PAHGTGVANAGLVYFNGRLLAMSEDDLPYQVQITPNGDLKTVGRFDF
DGQLESTMIAHPKVDPESGELFALSYDVVSKPYLKYFRFSPDGTKSPD
VEIQLDQPTMMHDFAITENFVVVPDQQVVFKLPEMIRGGSPVVYDKN
KVARFGILDKYAEDSSNIKWIDAPDCFCFHLWNAWEEPETDEVVVIGS
CMTPPDSIFNESDENLKSVLSEIRLNLKTGESTRRPIISNEDQQVNLEAG
MVNRNMLGRKTKFAYLALAEPWPKVSGFAKVDLTTGEVKKHLYGDN
RYGGEPLFLPGEGGEEDEGYILCFVHDEKTWKSELQIVNAVSLEVEAT
VKLPSRVPYGFHGTFIGADDLAKQVV

AtNCED2

MVSLLTMPMSGGIKTWPQAQIDLGFRPIKRQPKVIKCTVQIDVTELTK
KRQLFTPRTTATPPQHNPLRLNIFQKAAAIATDAAERALISHEQDSPLPK
TADPRVQIAGNYSPVPESSVRRNLTVEGTIPDCIDGVYIRNGANPMFEP
TAGHHLFDGDGMVHAVKITNGSASYACRFTKTERLVQEKRLGRPVFP
KAIGELHGHSGIARLMLFYARGLCGLINNQNGVGVANAGLVYFNNRL
LAMSEDDLPYQLKITQTGDLQTVGRYDFDGQLKSAMIAHPKLDPVTK
ELHALSYDVVKKPYLKYFRFSPDGVKSPELEIPLETPTMIHDFAITENF
VVIPDQQVVFKLGEMISGKSPVVFDGEKVSRLGIMPKDATEASQIIWV
NSPETFCFHLWNAWESPETEEIVVIGSCMSPADSIFNERDESLRSVLSEI
RINLRTRKTTRRSLLVNEDVNLEIGMVNRNRLGRKTRFAFLAIAYPWP
KVSGFAKVDLCTGEMKKYIYGGEKYGGEPFFLPGNSGNGEENEDDGY
IFCHVHDEETKTSELQIINAVNLKLEATIKLPSRVPY GFHGTFVDSNELV
DQL

LbCCD4-1

MDAFSSTFLSTLSQHPKSLLSPYNYSPNSPSSPTLKVSSVRIEERPQTTT
TRTKPQEKPTPSPPKPTPKRELPIKPIPSRKPLEPSFPSVIFNAFDDFVNTF
IDPPLRSSVDPRYVLSDNFAPVDELPPTECEVVEGSLPPCLDGAYIRNGP
NPQYLPRGPYHLFDGDGMLHSIRISQGKATLCSRY VKTYKYTIERDAG
SPVIPNVFSGFNGLTASAARGAITAARAIAGQFNPTNGIGLANTSLALFG
GKLFAIGESDLPYAIKIAPDGDITLGRHDFDGNLFMSMTAHPKIDPETN
EAFAFRYGPMPPFLTYFRIQPNGTKTPDVPIFSMTRPSFLHDFAITKKYAI
FSDIQIGMNPIELIRGGSPVGADSGKIPRLGVIPRYAKDESKMRWFDVP
GFNIVHAINAWDEDGGDTIVLLAPNILSVEHTLERMDMIHACVEKVKI




DLKTGMVSRHPVSTRNLDFGVINPAY VGKNNKY VYAAIGDPMPKVTG
VAKLDVSVAETDRRDCIVACRLFGEGCFGGEPFFVAKDANNPDADEDD
GYVVSYVHNEKTGESRFLVMDAKSPNLDIVAAVKLPHRVPYGFHGLF
VRESDLNKL

LbCCD3-1

MEFPIINEKFIGSRNKFAYLQVVELAEVSGSGYTRFGGLAKLHFEEKKI
STDEEDELIKAEYHMFPKNTFCSGASFVQKPGGIDEDDGWIMTYTHNE
NENISQGAIWISWSFHAIRVLRLLVMAFCSYTFKVNCSFQRPSIPTNVK
DLKGSISSVLKPPSRDLVHFPIVVDFPKAVKETSFKLLDAFVAFLFEFVD
QPLLPSQSNFAPVEEIGEAVQVSTVQGKIPDDFPEGVYIRNGSNPLFGG
LKSTKSIFGKSSHVWIEGEGMLHAIYFTREKRRGTWNIFYNNKHVQTD
TFKMEIHRKRPGFLPAIEGDSPAILLAYILNGLRFGMTNKYLSNTNIFEH
SKKYYSIAENHLPQEIDIHSLETLGNWNVSGAWNRPFTSHPKKAPGTG
VLVIMGIYPRKPYFELGVISADGKKMVHKVDLKFNRCSLSHDIGVTER
YNVIMDFPLTIDMIRLFRGESLIKYDKDGYARIGVMPRYGDANSIKWF
DVQPCCVFHLINCFEDNDEVVVRGCRALESVLPRPSSKVNKFERSFEG
SKATSSIENNNAKEEPFFHHVCEWTLNMRTGEVKEKNVTTKFSLEFPM
INEKFIGLRNKFGYLQVVDLEASSISEGLAKYGGLAKLHFKEDEELIKA
EYHMFPEGTFCSGATFVQKIQSADEDDGWVVTFTHNENTNVSQVYVV
DAKSFAKQPVATITLPSRVPY GFHGAFMPSDQGH

LbCCD8

MASFASSATKIYYTKNRFDHGKDDQPYFGKVKINEKNKKNLDLKLVT
NVAASQLPVIVPPPDQQVIKEEKKLAAWISVRQERWEGELIVEGELPL
WLNGTYLRNGPGQWHIGNYNFRHLFDGYATLVRLHFENGRLIMGHR
QIESEAYKAAKTSNKICYREFSEVPKPDNFLSYIGDMAKLLSGASLTDN
ANTGVVKLGDGRVVCLTETIKGSIVIDPDTLDTLGKFEFSDSLGGLIHS
AHPIVTDRELLTLIPDLIYNGY VVVRMEKGSNERKFIGRVNCRGGPAPG
WVHSFPVTEHYIIVPEMPLRYCAQNLLKAEPTPLYKFEWHPHSKGFMH
VVCKASGNIVASVEVPLFVTFHFINAYEEKDEDGRVTAVIADCCEHSAD
TTILDKLRLENLRSFNGKDDVLPDARVGRFRIPLDGSPYGELEAALDPN
EHGRGMDMCSMNPAY LGKKYRYAYACGAKRPCNFPNTLTKIDLFDKK
AKNWYDEGAVPSEPFFVARPGATEEDDGVVISMISDKNGEGYALILDG
STFEEIARAKFPYGLPYGLHGCWVPKK

LbNCEDG6-
1

MSFSSSTVQTIKPHNSPSFSCKILINPTKKNTSRTLPIRQFPPLVPPLPSTS
PLVEPKIFPLKIEPPKLNPLQKLASSTLDMLEKSVVTKLEKKHKLNPTV
DPEIQLEGNFAPVQENPVQHGLEVVGQIPSTLNGVY VRNGANPLFEPIN
GHHLFDGDGMIHAVNLDSSNNKASYSCRFTRTSRLVQEAAIGRPVFPK
PIGELHGHLGLARLALFFARASFGLVDATKGIGVANAGLVYFNGKLLA
MSEDDLPYRVRVTADGDLETDGRYNFDGQIDDPLIAHPKVDPVRGELY
TLSYNILKKPFLKFFKFDTCGNKSRDISISLQDPSMIHDFAITENNVIIPD
YQVVFKLSEMLRGGSPVIHDPNRISRFGVLSKDDHDESRIRWIDVPNCF
CMHLWNAWEEKNEDYDETIVIIGSCMSPPESIFSGSDEHLKSELSEIRL
NLRTGESTRRVIVSGMNLEAGQVNKNKLGRKTRYAFMAIAEPWPKCS
GLAKVDLVTGNVTKFLYGDERFGGEPYFVPSKKEGEEDEGYIMSHVR
DDRKEESELVILTAANMKQVASVKIPTRVPYGFHGTFVSSQDLCNQSSS
C

LbNCEDG6-
2

MLEKSVVTKLEKKHKLNPTVDPEIQLEGNFAPVQENPVQHGLEVVGQ
IPSTLNGVYVRNGANPLFEPINRHHLFDGDGMIHAVKLDSSNNKASY'S
CRFTRTSRLVQEAAIGRPVFPKPIGELHGHLGLARLALFFARASFGLVD




ATKGIGVANAGLIYFNDKLLAMSEDDLPYSVQVTADGDLETDGRYNF
DGQIDDPLIAHPKVDPVTGELYTLSYNILKKPFLKFFKFDTCGNKSRDI

SISLQDPSMVHDFAITENNVIIPDYQVVFKLSEMLRGGSPVIHDPNKISR
FSVLSKDDHDESRIRWIDVPNCFCMHLWNAWEEKNEDYDETIVIIGSC

MSLPESIFSGSDEPLKSELSEIRLNLRTGESTRRVIVSGMNLEAGQVNTN
KLGRKTKYAFMAIAEPWPKCSGLAKVDLVTGNVTKFLY GDERFGGEP
YFVPSKKEGEEDEGYIMCHVRDDRREESELVIVNAATMKQVASVKIPT
RVPYGFHGTFVSSQDLCNQSSCC

LbCCD3-2

MAACIYACQINCRSQKPIITPKCKDLRASVSSTLKPFLTNLEHFPLIVDVP
KVMKETAFKLLDTFVDLTFEFVDQPLSPSQSNFAPVDEIGEAVRVTAME
GKIPNDFPEGVYVRNGSNPLY GGFKSTKSIFGKSSHLWIEGEGMLHAL
YFTKEKGKGSKWNILYKNKYVQTETFNMEKNRKKPGFLPNMEGDAL
AVLMASLLNVLRYGVLHKYLSNTNVFEHSKKYYSIAENHMPQEINIQT
LETLGNWTVNGAWSQPFTAHPKYTKINILLLMNYIVSQQKVPGSDELV
IMGINPLIKPYLELGVISADGKQMVHKVDLKFNRCILCHEIGVTKRYN
VILDFPLTIDISRLIRGEELIKYDKDEYARIGIMLRYGDANSIKWFEVEPC
CVFHIINCFEDNDEVVVRACRSRRSIIPRPKLTVDELELSLDGLNETSFS
KNNVQLSKELFSFFHICEWRLNMKTGEVKMKTPTTTEDQFVMEFPIIN
EHFIGLKNKFGYLQLVDSEAFSNYFDLMMTYILNLAKNSSGGFAKFGG
LAKLHFEEREVEISKDDKEEEDLIKVEYHIFPKNTFCTGATFVPKLEGV
DEDDGWIVAFTHNENTNESQVYIIDAKKIKGEPVAIITLPCRVPYGFHG
AFMPLNL

LbCCD1

MGEKKDEGVPMERSEGGWVVVKPKPTKKFGGKAIDWLEKVIVKLM
YKTGPCHFLSGNFAPRVNLMGMKEENGVARIEGGVVVVDPKPKKGV
VAKAIDLLEWGMIKLMNDSTKPLHYLQGNFAPTHETPPFKDLPVKGH
LPECLNGEFVRVGPNPKFAPAAGYHWFDGDGMIHGLHIKDGKATYVS
RFVRTSRLKQEEFFGGAKFMKIGDLKGLFGLFSVYIYMLRQKLKILDT
SYGNGTANTAMIYHHGKLLALHEDVVKVLEDGDLQTLGMLDYDKRL
QHSFTAHPKVDPVTGEMFTFGYAQTPPYATYRVISKDGIMEDPVPITIPA
AVMMHDFAITENYAIMMDLPLY FKPKEMVKNKQLAY SFDPTKKARFG
VLPRYAKNESLIKYEMRFNMKNGLASEKKLSESAVDFPRVNENYTGR
QSSVNVIDAKTMSAEPVAVVELPNRVPYGFHAFFVTEVFVKSGSASQSI
DSMQLY SQLSSSILKEDDDGGVVVVKPKPGKGLIAKAVDVLEWGIVK
LMHDASKPLHYLQGNFAPTDETPPLNDLIVQGHLPECLNGEFVRVGPN
PKFAPVAGYHWFDGDGMIHGLRVKDGKATY VSRY VRTSRLKQEEFFG
GAKFMKIGDLKGLFGLFTVYMQMLRTKLKVLDTSYGNGTDALKVLE
DGDLQTLGMLDYDKRLAHSFTAHPKVDPVTGEMFTFGYSHTPPYITY
RVISKDGIMQDPVPITIPEAIMMHDFAITENYAIMMDLPLCFRPKEMVK
NNKLAFTFDGTKKARFGVLARYANNEALIKWFELPNCFIFHNANAWE
EGDEVVLITCRVQNPDLDMVNGGVKENLENFCNELYEMRFNMKSGA
ASQKKLSESAVDFPRINESYTGRKSAVNVLDAKTMSTEPVAVVELPKR
VPYGFHAFFVTEEQIQEQAKL

LbCCD7

MQAKACHNIINIPPKLLPPAKFPSTVSQITLPSHVPRAITITTSPTHEVYT
PEIDDTITAFWDYQFLFVSQRSETTEPINLRVVEGSIPSDFPSGTY YLTGP
GLFADDHGSTVHPLDGHGYLRTFEIDGGSGQVKFMARYIETEAQAEER
DPVTGKWKFTHRGPFSVLKGGKMVGNTKVMKNVANTSVLQWGGRL
FCLWEGGEPYEIDSKTLNTVGKFELIKNSELLPEDKKINGDFLDVAAQI




LKPILYGVFKMTPKRLLSHYKIDTRRNRLLIMSCNAEDMLLPRSNFTFY
EFDSNFQLLQSQEFEIPDHLMIHDWAFTDTHYILFGNRIKLDIPGSMTAV
CGLSPMISALSVNPSKPTSPIYLLPRFPNRKTKVQRDWKKPIEAPSQMW
VLHVGNAFEEISDDNGNVNIQIQASGCSYEWFNFQKMFGYDWQSGKL
DPAMMNVEEGEEKLLPHLVQVSINLDANGNCTKCSVNDLNPQWNKA
ADFPAMNPDFSGKKNEYVYAATSSGYRQALPHFPFDTVVKLNTADKS
VQKWSAGRRRFIGEPVFIPKGTREDDGYLLVVEYAVSTQRCYLVILDA
QRIGEKNEVVARLEVPRHLNFPLGFHGFWAPNNSGQGNLQNFKSKCK
DSWSVLEDSNMVNIGN

LbNCED2

MKNLTRKTKINSALLTFPKQTNPNQTVPTKHSQTQRQSKPTSNWNIFQ
KAAAKALDIVESALVSRELQNPLPK TADPRVQISGNFAPVPEQPVRHNL
PVTGTIPDCINGVYVRNGANPLFEPVAGHHLFDGDGMVHAVTVENGL
VSYSCRFTETTRLVQERELGKPVFPKAIGELHGHSGIARLMLFYARGLF
GLVDHSKGTGVANAGLVYFNNRLLAMSEDDVPYQVQVLPSGDLETV
GRYDFAEQLKSTMIAHPKIDPVSGELFALSYDVVQKPYLKSFRFSTDG
KKSPDVEIPLDVPTMMHDFAITENY VVIPDQQVVFKLQEMIKGGSPVI
YDKNKKSRFGILPKNANDSENITWVESPETFCFHLWNAWEEPETDEVV
VIGSCMTPPDSIFNECSENLKSVLSEIRLNLKTGQSTKREIIQSSEQMNL
EAGMVNKNKLGRKTQYAYLAIAEPWPKVSGFAKVDLSTGEVQKHMY
GESRYGGEPLFLPRNVNAEREDDGYILAFCHDEKTWKSELQIVNAMT
LELEATVKLPSRVPYGFHGTFISSKDLQNQV

LbCCD4-2

MNAFTSTLLPYPKTLRSPNRTSSFSSVNTKTSSYTSPKATAKSSSTKQH
NKPPRKPLLEPSFPEVILNACDDFIDTFINPPHHPSVDPKY VLTANFAPV
DELPPTECEVVKGSLPPYLDGAYIRNGSNPQYLPRGPFHLFDGDGMLH
STRISQGKAIFCSRY VKTYKYLLEKEAGFSIIPNLFSDFNSRISSVTRGAV
SIARTKFGQFDPSNGIDLANTSLALFGGNLFALCESDLPYGIKLAPNGDI
IPIGRHDFDGNLFMNMTAHPKIDPNTGEAFAFRY GPISPFLTYFRIDPNG
TKSRDVPIFSMTHPSFVHDFAITKNYAIFPDIQIEMNPCALLTRDSPVGY
NSKKVARLRVIPHYARDESEMKWFEVPGFNMINAINAWEEDDGDTIV
VIAPNTISVEHFVERLDLIHASIEKVKIDLKTRMVRRYPVSTRNLDLASI
NPAYVGKKNKYVQLITYDLYFFRTTFKRMNILFNYSSLNSSFYILYLFISL
MVVEFFALLEFLKVKPYFVAVMSKLTKRIQAMNAFTFSFTSTLLPHPKT
LRSPNRTSSFSVNPKTSSYTSPKATAKSSSSKQHNKPPRKPLLEPSFPEVI
LNACDDFIDTFINPPRHPSIDPKYVLTNNFAPVDELPPTECEVVKGSLPP
CLDGAYIRNGSNPQYLPRGPFHLFDGDGMLHSTRISQGKAIFCSRY VK
TYKYMVEKEAGFSIIPNLFSDFNSLMASVSRGAVSIARTNLGQFDPSNG
IGLANTSLALLGGNLFALYETDLPYAIKLAPNGDIITIGRHDFDGNLSTN
MTAHPKIDPNTSEAFAFSSGPIPPFLTFFRIDPNGTKSRGVPIFSMTRPSF
VHDFAITKNYAIFPDIQIEMNPFKPIITGGSPVGFNSRKVPRLGVIPRYAT
NESEMKWFEVLGFNMVHAINAWEEDSGDTIVVIAPNLISAEHLSKMD
LIHASIEKVKIDLKTGTVSRNPMSTRNLELAGINPTYVGKKNKYIYAAI
GDPWPKAKGVVKLDVSISEIEHRDCIVATRIFGPNCFCSEPFFVEKDPN
NVFAADEDDGYVVCYMHNESTREASFLVMDAKSHDLEIVAVVKLPRR
VPYGFHGIFVKESDLNML

LbCCD4-3

MLSLFPSLPHYYHTPKLFSPNRTSPFSSVNPKTSSYTSPKATAKSPSSKQ
HDKPPRKPLLEPSFLEVSLNACEDFIDTFINPLHHPSVDPKCVLADNFAP
VDELPPTECEVVKGKLPPCLDGAYIRNGPNPQYLPRGPFHLFDGDGML




HSTRISQGKAIFCSRYVQTYKYLVDKEARFSVVPNPFSDFNGLMASVS
RGAVSIARTILGQFDPRNGIGRANTSLALFGGNLFALYEADLPYAIKLAP
DGDITIGRHDFDGNLSTTMTAHPKIDPNTNEAFALRY GPIPPFLTYFRID
PNGTKSRGVPIFSMTRPSFVHDFAITKNYAIFPDIHIEVGPFALITCGSPL
GSDSRKVPRLGVIPRYATDESEMKWFEVPGFNMIHAINAWEEDDGDTI
VVIGTNIISVEHFFERWDLIHTSIEKVKIDLKTGTVSRHPVSTRNLELAVI
NTAYIGKKNKYIYAAIGEPWPKAKGVVKLDISISETDRRDCIVATRIFGP
NCFCSEPFFVAKDPNNVFAADEDDGYVVCYMHDEIQENQVSW

LbNCED1

MATSSPATNTWIKPKISMPSSREFGHSSNSISLLKNKPNKITCSLQAPPIL
HFPKQQSSNYQTPKTNTIPTSKPTTKISHPKQENKSSSSSPWNLVQKAA
AMALDAVESVLTKHELEHPLPKTADPRVQISGNFAPVPENPVTQSLPVT
GKIPKCVNGVYVRNGANPLFEPTAGHHFFDGDGMVHAVEFKNGSASY
ACRFTETERLVQEKALGRPVFPKAIGELHGHSGIARLMLFYARGVFGL
VDHSNGTGVANAGLVYFNNRLLAMSEDDLPYHVRVTANGDLETDGR
FDFDGQLKSTMIAHPKLDPVSGELFALSYDVIQKPYLKYFRFSKNGEK
SNDVEIPVEDPTMMHDFAITEKFVVIPDQQVVFKMSEMIRGGSPVVYD
KNKVSRFGILDKYAKDGSGLKWVEVPDCFCFHLWNAWEEPETDEIVV
IGSCMTPPDSIFNECDEGLESVLSEIRLNLKTGKSTRKAIIQNEEEQVNL
EAGMVNRNKLGRKTQYAYLAIAEPWPKVSGFAKVDLFTGEINKFFYG
DNKYGGEPLFLPRDPNSKDEDDGYILAFVHDEKEWKSELQIVNAMTL
KLEATVKLPSRVPYGFHGTFINAKDLANQA

LrCCDIA

MGRKEDDDGGVVVVKPKPGKGLIAKAVDLLEWGIVKLMHDASKPLH
YLQGNFAPTDETPPLNDLIVQGHLPECLNGEFVRVGPNPKFAPVAGYH
WFDGDGMIHGLRIKDGKATYVSRY VRTSRLKQEEFFGGAKFMKIGDL
KGLFGLFTVYMQLLRTKLKVLDISYGNGTANTALVYHHGKLLALSEA
DKPYALKVLEDGDLQTLGMLDYDKRLAHSFTAHPKVDPVTGEMFTF
GYSHTPPYITYRVISKDGIMQDPVPITIPEAIMMHDFAITENYAIMMDLP
LCFRPKEMVKNNKLAFTFDGTKKARFGVLARYANNEALIKWFELPNC
FIFHNANAWEEGDEVVLITCRVQNPDLDMVNGGVKENLENFCNELYE
MRFNMKSGAASQKKLSESAVDFPRINESYTGRKQRYVYGTTLNSIAK
VTGIIKFDLHAEPETGKSQLEVGGNVQGIFDLGPGRFGSEAVFVPRQPG
TECEEDDGYLIFFVHDENTGKSAVNVIDAKTMSAEPVAVVELPKRVPY
GFHAFFVTEEQIQEQAKL

LrCCD4

MDAFSSTFLSTLSQHPKSLLSPYNYSPNSPCSPALKVSSVRMEERPQTT
TTRTKPQEKPTPSPPKPTPKKELPIKPIPSRTPLEPSFPSVIFNAFDDFINTF
IDPPLRSSIDPRY VLSDNFAPVDELPPTECEVVEGSLPPCLDGAYIRNGP
NPQYLPRGPYHLFDGDGMLHSIRISQGKATLCSRYVKTYKYTIERDAG
SPVIPNVFSGFNGLTASAARGAITAARAIAGQFNPTNGIGLANTSLALFG
GKLFAIGESDLPYAIKIAPDGDIITLGRHDFDGNLFMSMTAHPKIDPETN
EAFAFRYGPIPPFLTYFRIEPNGTKTPDVPIFSMTRPSFLHDFAITKKYAIF
SDIQIGMNPIELIRGGSPVGADSGKIPRLGVIPRYAKDESKMRWFDVPG
FNIVHAINAWDEDGGDTIVLVAPNILSVEHTLERMDLIHACVEKVKIDL
KTGMVSRHPVSTRNLDFGVINPAY VGKNNKY VYAAIGDPMPKVTGVA
KLDVSVAETDRRDCIVACRLFGEGCFGGEPFFVAKDANNPEADEDDGY
VVSYVHNEKTGESRFLVMDAKSPNLDIVAAVKLPRRVPYGFHGLFVRE
SDLNKL

LiNCEDI

MATSSPATNTWIKPKISMPSSREFGHSSNSISLLKNKPNKITCSLQAPPIL




HFPKQQSSNYQTPKTNTIPTSKPTTKISHPKQENKSSSSSPWNLVQKAA
AMALDAVESVLTKHELEHPLPKTADPRVQISGNFAPVPENPVTQSLPVT
GKIPKCVNGVYVRNGANPLFEPTAGHHFFDGDGMVHAVQFKNGSAS
YACRFTETERLTQEKALGRPVFPKAIGELHGHSGIARLMLFYARGVFG
LVDHSNGTGVANAGLVYFNNRLLAMSEDDLPYHVRVTANGDLETDG
RVDFDGQLKSTMIVHPKLDPVSGELFALSYDVIQKPYLKYFRFSKNGE
KSNDVEIPVEDPTMMHDFAITEKFVVIPDQQVVFKMSEMILGGSPVVY
DKNKVSRFGILDKYAKDGSGLKWVEVPDCFCFHLWNAWEEPETDEIV
VIGSCMTPPDSIFNECDEGLESVLSEIRLNLKTGKSTRKAIIQNEEEQVN
LEAGMVNRNKLGRKTQYAYLAIAEPWPKVSGFAKVDLFTGEINKFFY
GDNKYGGEPLFLPRDPNSKDEDDGYILAFVHDEKEWKSELQIVNAMT
LRLEATVKLPSRVPYGFHGTFINAKDLANQA

LrNCEDO6

MSFSSSTVQTIKPHNSPSFSCKILINPTKINTSTALPIRQFPPLVPPLPSPST
LVEPKIFPLKIEPPKLNPLQKLASSTLDMSEKSVVTKLEKKHKLNPTVD
PEIQLEGNFAPVQENPVQHGLEVVGQIPSTLNGVY VRNGANPLFEPTN
GHHLFDGDGMIHAVKLDSSNNKASYSCRFTRTSRLVQEAAIGRPVFPK
PIGELHGHLGLARLALFFARASFGLVDATKGTGVANAGLIYFNGKLLA
MSEDDLPYSVRVTADGDLETDGRYNFDGQINDPLIAHPKVDPVRGELY
TLSYNILKKPFLKFFKFDTCGNKSRDISISLQDPSMIHDFAITENNVIIPV
YQVVFKLSEMLRGGSPVIHDPNKISRFGVLSKDDHDESRIRWIDVPNCF
CMHLWNAWEEKNEDYDETIVIIGSCMSPPESIFSGSDEPLKSELSEIRLN
LRTGDSTRRVIVSGMNLEAGQVNKNKLGQKTKYAFMAIAEPWPKCSG
LAKVHLVTGNVTKFLYGDERFGGEPYFVPSKKEGEEDEGYIMSHVRD
DRKEESELVIVNAATMKQVASVKIPTRVPYGFHGTFVSSQDLCNQSSSC

NtCCD4

MDAFSSTFLSTLSQHPKSLLSPNYSPNTSSSPILKVSSVRIEERPQTTTTT
TRTKPQEKPTPSPYTPPKDTPKRQLPTKSITTKKPVEPSFPSVIFNAFDDF
VNTFIDPPLKPCVDPKYILSNNFAPVDELPPTECEVVVGSLPPCLDGAYI
RNGPNPQYLPRGPYHLFDGDGMLHSIKISQSKATLCSRYVKTYKYTIE
REAGSPVFPNVFSGFNGLTASAARGAITAARAIAGQFNPTNGIGLANTS
LALFGGKLFALGESDLPYAVKLAPDGDIITLGRYDFDGKLFMSMTAHP
KIDPDTNEAFAFRY GPMPPFLTYFRIEPNGTKTPDVPIFSMTRPSFLHDF
AITNKFAIFSDIQIGMNPLEFITGGSPVSSDSGKIPRLGVIPRYAKNESEM
KWFDVPGINIVHAINAWDEDDGDTIVMVAPNILSVEHTLERMDMIHAS
VEKVKIDLKSGMVSRQPLSTRNLDFGVINPAY VGKKNKYVYAAIGDP
MPKIAGIAKLDVSVAEADRRDCIVACRLFGEGCFGGEPYFVANNSAAD
EDDGYVVSFVHNEKTGESRFLVMDAKSPNLDIVAAVKLPRRVPYGFH
GLFVRETDLRKLM

NtCCD7

MQAKACHNITPPKLLPPAKLPSTASHITLPSHVPRAITITTSPTHEVYTPV
PEIDDTITAFWDYQFLFVSQRSEATEPITLRVVEGAIPTDFPSGKYYLTG
PGLFADDHGSTVHPLDGHGYLRTFEIDGGSGQVKFMARYIETEAQAEE
RDPVTGKWRFTHRGPFSVLKGGKMVGNTKVMKNVANTSVLQWGGR
LFCLWEGGDPYEIDSKTLKTVGKFELINNCKSLAEQKKLINGDFLDVA
AQILKPILYGVFKMPPKRLLSHYKIDARRNRLLIASCNAEDMLLPRSNF
TFYEFDSNFQLLQSQEFDIPDHLMIHDWAFTDTHYILFGNRIKLDIPGS
MTAVCGLSPMISALSVNPSKATSPIYLLPRFSDHNQTNNIVQRDWRKPI
EAPTQMWVLHVGNAFEEKDENGNVNIQIQASGCSYQWFNFQKMFGY
DWQSGKLDPSMMNVEEGEEKLLPHLVQVSISLDTNGNCTRSSVNDLN




TQWNKAADFPAMNPDYSGKKNEYVYAATSSGSRQALPHFPFDTVVKL
NTADKSVRKWSAGRRRFIGEPVFIPRGITEDDGYLLVVEYAVSTQRCYL
VILDAQIIGEKNEVVARLEVPRHLNFPLGFHGFWAPSNTGQGNLPNFES
KCKDSWSMLEDNMVNLGNSKNSR

NtCCD1-1

MGRINGVARIEGGVVVVDPKPQTGLTAKAIDLLERVMVKLMHDSSKP
LPFLQGNYAPTDETPPLTNLPVKGHLPECLNGEFVRVGPNPKFAPVAGY
HWFDGDGMIHGLQIKDGKATY VSRFVRTSRLKQEEFFGGAKFMKIGD
LKGLFGLFSVYIYMLREKLKVLDTSYGNGAANTAMIYHHGKLLALHE
GDKPYVVKVLEDGDLQTLGMLDYDKRLQHSFTAHPKVDPVTGEMFT
FGYSQTPPYATYRVISKDGVMQDPVPITIPASVMMHDFAITENY SIMMD
LPLYFKPKEMVKNKKLVYSFDPTKKARFGILPRYAKNESLIKWFELPN
CFIFHNANAWEEGDDVVLITCRLQNPDLDAINGTEKEQQRDGFTNELY
EMRFNMKTGLASQKKLSESAVDFPRVNENYTGRKQRY VYGTILNHM
AKITGVVKFDLHAEPETGKTKLEVGGNVLGIFDLGPGRFGSEAIFVPC
QPGTECEEDDGYLILFVHDENTGKSSVNVIDAKTMSAEPVAVVELPKR
VPYGFHAFFVTEEQIQEQAKL

NtCCD1-2

MGRKEEINGVTRIEGGVVVVDPKPQNGLTAKAIDLLERVMAKLMHDS
SKPLPFLQGNYAPTDDETPPFKNLPVKGHLPECLNGEFVRVGPNPKFAP
VAGYHWFDGDGMIHGLHIKDGKATY VSRFVRTSRLKQEEFFGGAKFM
KIGDLKGLFGLFSVYIYMLREKLKVLDTSYGNGTANTAMIYHHGKLL
ALHEGDKPYVVKVLEDGDLQTLGMLDYDKRLQHSFTAHPKVDPVTG
EMFTFGYSQTPPYATYRVISKDGVMQDPVPITIPASVMMHDFAITENYS
IMMDLPLYFKPKEMVKNKKLAY SFDPTKKARFGILPRYAKNESLIKWF
ELPNCFIFHNANAWEEGDDVVLITCRLONPDLDAINGTEKEQQRDGFT
NELYEMRFNIKTGLASQKKLSESAVDFPRVNENYTGRKQRYVYGTILN
HMAKITGIVKFDLHAEPETGKTKLEVGGNVLGIFDLGPGRFGSEAIFVP
RQPGTECEEDDGYLILFVHDENTGKSSVNVIDAKTMSAEPVAVVELPK
RVPYGFHAFFVTEEQILEQAKL

NtCCD1-3

MGRKEEDDTVERTEGGVVVVNPKPKKGVIGKAIDLLEKVIIKLMHDS
TKPLHYLSGNFAPTDETPPLKDLSVTGHLPECLNGEFVRVGPNPKFAPV
AGYHWFDGDGMIHGLRIKDGKATYVSRY VRTSRLKQEEFFGGAKFM
KIGDLKGLFGLFTVYMQVLRAKLKVLDITYGNGTANTALVYHHGKLL
ALSEADKPYALKVMEDGDLQTLGMLDYDKRLAHSFTAHPKVDPVTG
EMFTFGYSQNPPYITYRVISKGGIMQDPVPITIPEPIMMHDFAITENYAI
MMDLPLCFRPKEMVKNNQLAFFFDATKNARFGVLPRYAQSEALIKWF
ELPNCFIFHNANAWEEGDEVVLITCRVQNPNLDMVNGVVKEKLENFS
NELYEMRFNMKSGAASQKKLSESAVDFPRINENYTGRKQRYVYGTTL
DSIAKVTGIIKFDLHAEPETGKAQLEVGGNVQGIFDLGPGRFGSEAVFV
PRQPGTECEEDGGYLIFFVHDENTGKSAVNVIDAKTMSAEPVAVVELP
KRVPYGFHAFFVTEEQIQEQAKL

NtCCD&B

MASFASSATKIYCTNILSHDRFDHGKDEPYFGKVKINEKTKKNLDLKL
VTNVASQLPVIVLPPDEVVKKEKKLAAWTSVRQERWEGELVVEGDLP
LWLNGTYLRNGPGQWHIGNYNFRHLFDGYATLVRLHFENGRLIMGHR
QIESDAYKAAKHNNKICCREFSEVPKPDNFISYIGDMAKLLSGAPLTDN
ANTGVVKLGDGRVVCLTETIKGSIVIDPNTLDTIGKFEFSDSLGGLIHSA
HPIVTESEFWTLIPDLINPGYLVVRMEQGTNERNYIGRVSCRGGPAAG
WVHSFPVTEHYIIVPEMPLRYCAQNLLKAEPTPLYKFEWHPHSKGFMH




VMCKASGNIVASVEVPLFVTFHFINAYEEKDEDGRVSAVIADCCEHSA
DTTILDKLRLENLRSFNGEDVLPDARVGRFRIPLDGSPYGELEAALNPN
EHGRGMDMCSFNPSYLGKKYRYAYACGAKRPCNFPNTLTKIDLFEKK
AKNWYDEGAVPFEPFFVPRPGATEEDDGVVISMISDKNGEGYALILDG
STFEEIARAKFPYGFPYGLHGCWVPKK

NtCCDI1-
like

MGRKEEINGVTRIEGGVVVVDPKPQNGLTAKAIDLLERVMAKLMHDS
SKPLPFLQGNYAPTDDETPPFKNLPVKGHLPECLNGEFVRVGPNPKFAP
VAGYHWFDGDGMIHGLHIKDGKATY VSRFVRTSRLKQEEFFGGAKFM
KIGDLKGLFGLFSVYIYMLREKLKVLDTSYGNGTANTAMIYHHGKLL
ALHEGDKPYVVKVLEDGDLQTLGMLDYDKRLQHSFTAHPKVDPVTG
EMFTFGYSQTPPYATYRVISKDGVMQDPVPITIPASVMMHDFAITENY'S
IMMDLPLYFKPKEMVKNKKLAY SFDPTKKARFGILPRYAKNESLIKWF
ELPNCFIFHNANAWEEGDDVVLITCRLONPDLDAINGTEKEQQRDGEFT
NELYEMRFNIKTGLASQKKLSESAVDFPRVNENYTGRKQRYVYGTILN
HMAKITGIVKFDLHAEPETGKTKLEVGGNVLGIFDLGPGRFGSEAIFVP
RQPGTECEEDDGYLILFVHDENTGKSSVNVIDAKTMSAEPVAVVELPK
RVPYGFHAFFVTEEQILEQAKL

NtNCED3

MASTTPASNTWIKPKLSMPSSRDLAY SSNSISLVKKQPNRQLPSINSSLQ
APPILHFPKQSPNYQTPKTTTIPTSKPATISYPKQESTNSSSSTTSPQWNL
VQKAAAMALDAVESVLTKHELEHPLPKTADPRVQISGNFAPVPENPVS
HSPPVTGKIPKCVQGVYVRNGANPLFEPTAGHHFFDGDGMVHAVQFK
NGSASYACRFTETERLVQEKALGRPVFPKAIGELHGHSGIARLMLFYA
RGLFGLVDHSRGTGVANAGLVYFNNRLLAMSEDDLPYHVRVTPTGDL
KTVGRFDFDGQLKSTMIAHPKLDPVSGELFALSYDVIQKPYLKYFRFS
KNGEKSNDVEIPVEDPTMMHDFAITEKFVIIPDQQVVFKMSEMIRGGS
PVVYDKNKVSRFGVLDKYAKDGEGLKWVEVPDCFCFHLWNAWEEPE
TDEIVVIGSCMTPPDSIFNECDGGLKSVLSEIRLNLKTGKSTRRAIIQKE
EDQVNLEAGMVNRNKLGRKTRFAYLAIAEPWPKVSGFAKVDLFTGEV
EKFIYGDNKFGGEPLFLPRDPNSKAEDDGYILAFVHNEKEWKSELQIV
NAMTMKLEATVKLPTRVPYGFHGTFINAKDMANQA

NINCEDI

MASTTPASNTWIKPKLSMPSSRDLAY SSNSISLVKKQPNRQLPSINSSLQ
APPILHFPKQSPNYQTPKTTTIPTSKPTTISYPKQESTNSSSSTTSPQWNL
VQKAAAMALDAVESVLTKHELEHPLPKTADPRVQISGNFAPVPENPVS
HSLPVTGKIPKCVQGVYVRNGANPLFEPTAGHHFFDGDGMVHAVQFK
NGSASYACRFTETERLVQEKALGRPVFPKAIGELHGHSGIARLMLFYA
RGLFGLVDHSRGTGVANAGLVYFNNRLLAMSEDDLPYHVRVTPTGDL
KTVGRFDFDGQLKSTMIAHPKLDPVSGELFALSYDVIQKPYLKYFRFS
KNGEKSNDVEIPVEDPTMMHDFAITEKFVIIPDQQVVFKMSEMIRGGS
PVVYDKNKVSRFGVLDKYAKDGEGLKWVEVPDCFCFHLWNAWEEPE
TDEIVVIGSCMTPPDSIFNECDEGLKSVLSEIRLNLKTGKSTRRAIIQKEE
DQVNLEAGMVNRNKLGRKTRFAYLAIAEPWPKVSGFAKVDLFTGEVE
KFIYGDNKFGGEPLFLPRDPNSKAEDDGYILAFVHNEKEWKSELQIVN
AMTMKLEATVKLPTRVPYGFHGTFINAKDMANQA

SICCDIA

MGRKEDDGVERIEGGVVVVNPKPRRGITAKAIDLLEWGIVKLMHDSS
KPLHYLQGNFAPTDETPPLNDLVVQGHLPECLNGEFVRVGPNPKFAPV
AGYHWFDGDGMIHGLRIKDGKATYVSRYVRTSRLKQEEFFGGAKFM
KVGDLKGLFGLFTVYMOQMLRTKLKVLDISYGNSTANTALVYHHGKLL




ALSEADKPYALKVLEDGDLQTLGMLDYDKRLTHSFTAHPKVDAVTGE
MFTFGYAHTPPYITYRVISKDGIMQDPVPITIPEPIMMHDFAITENYAIM

MDLPLCFRPKEMVKKNKLAFTFDATKKARFGVLPRYANNEALIRWFE

LPNCFIFHNANAWEEGDEVVLITCRLVNPDLDMVNGAVKEKLENFCN

ELYEMRFNMKSGAASQKKLSESAVDFPRINENYTGRKQRYVYGTTLN
SIAKVTGVIKFDLHAEPETGKSQLEVGGNVQGIFDLGPGRFGSEAVFVP
SRPGTEREEDDGYLIFFVHDENTGKSAVNVIDAKTMSAEPVAVVELPK

RVPYGFHAFFVTEEQIQEQAKL

SICCD7

MDLQFVSLPPNSKTKAKMQAKACHNINNIPPKLLPPAKLPSTVAMSPS

QLTLPSHVARAITITTSPTHEVYTPEIDDTVTAYWDYQFLFVSQRSEATE
PVSLRVVEGSIPSDFPSGTYYLTGPGLFADDHGSTVHPLDGHGYLRTFE
IDGSTGQVKFMARYIETEAQTEERDPVSGKWRFTHRGPFSVLKGGKM
VGNTKVMKNVANTSVLQWGGRLFCLWEGGDPYEIDSKTLNTLGKFE

LIKNSDQVLEDKKISHSDFLDVAAQLLKPILY GVFKMSPKRLLSHYKID
TRRNRLLIMSCNAEDMLLPRSNFTFYEFDSNFQLLQSQEFEIPDHLMIH
DWAFTDTHYILFGNRIKLDIPGSMTAVCGLSPMISALSVNPSKPTSPIYL
LPRFRNNNVERDWRKPIEAPSQMWVLHVGNAFEEIDEQNGNLNIQIQ

ASGCSYQWFNFQKMFGYDWQSGKLDPSMMNVEEGEEKLLPHLVQV

CINLDKKGNCTKCSVNDLNPEWNKAADFPAMNPEFSGRKNRYIYAAT
CTGSRQALPHFPFDAVVKLNAVDKSVQKWSAGRRRFIGEPVFIPRGTN
KEDDGYLLVVEYAVSTQRCYLVILDAQKIGEKNEVVARLEVPRHLNFP
LGFHGFWAPTNSSLANLQKIESKCKNSWSMMKDNMVKLGQ

SICCD1B

MGMNEEDGVARIEGVVVVDPKPQNGVAAKAIDWVEWAITKLMNDST
KPLPFLQGNFAPTDETPPLKNLPVIGHLPECLNGEFVRVGPNPKFAPVA
GYHWFDGDGMIHGLQIKDGKATYVSRFVRTSRLKQEEFFGGAKFMKI
GDLKGLFGLFSVYTYMLREKLKVLDTSYGNGTANTAMIYHHGKLLAL
HEGDKPYVVKILEDGDLQTLGMLDYDKRLQHSFTAHPKVDPVTGEM
FTFGYSQTPPFATYRVISKDGVMQDPVPITIPASVMMHDFAITENYAIM
MDLPLYFRPKEMVKNKQLAYSFDPTKKARFGVLPRYAKNESLIKWFE
LPNCFIFHNANAWEEGDDVVLITSRLQNPDLDAIKGTEKEEQRDGFTN
ELYEMRFNMKNGVASQKKLSEAAVDFPRINENYTGRKQRYVYGTILN
NVAQITGVVKFDLHAEPETGK TKLEVGGNVPGIFDLGPGRFGSEAIFVP
RQPGTECEEDDGYLILFVHDENTGKSSVNVIDAKTMSAEPVAVVELPK
RVPFGFHAFFVTEEQIQEQAKM

SICCD8

MASLASSTTKIYCNKILPDMFDHGKHESHLGSKLKNNEKNKKKLDLK
LVTKVANQLPVIVPPPDQEVISKEKKLAAWTSVRQERWEGELVVEGEL
PLWLNGTYLRNGPGQWHIGDYNFRHLFDGYATLVRLHFENGRLIMGH
RQIESDAYKAAKISKKICYREFSEVPKVDNFLSYIGDMAKLLSGASLTD
NANTGVVKLGDGRVVCLTETIKGSIVIDPNTLDTIGKFEYSDSLGGLIH
SAHPVVTDSEFITLIPDLMNPGYTVVRMEAGTNERKYIGRVSCRGGPA
PGWVHSFPVTENY VIVPEMSLRYCAKNLLKAEPTPLYKFEWHPDSKA
FVHVMCKASGNIVASVEVPLYVTFHFINGYEEKDEDGRVTAVIADCCE
HSADTTILDKLRLENLRSFNGKDVLPDARVGRFRIPLDGSPYGELEAAL
DPNEHGKGMDMCSMNPAYLGKKYRYAYACGAKRPCNFPNTLTKIDLF
DKKAKNWYDEGAVPSEPFFVARPGATEEDDGV VISMISDKNGEGYALI
LDGSTFEEIARAKFPYGLPYGLHGCW VPKI

SINCED6

MQTIKPLNSPSFSCKILINPSKKNTITLPRTRIPPLSSPSSSPSQSSSNSDES




KIFPLKIDPPKLNLFQKIASSALDMLEKSIVTKLEKKHKLNRTVDPEIQL
EGNFAPVHESSVQHGLEVVGHIPSNLTGVYVRNGANPLYKPINGHHLF
DGDGMIHAVKLDSKNNKASYSCRFTQTSRLVQEASLGRPVFPKPIGEL
HGHLGLARLALFFARASLGLVDATKGTGVANAGLVYFNGRLLAMSED
DLPYNVIIKEDGDLESNGRYDFNGQINDPLIAHPKVDPITGEFYTLSYNI
LKKPYLKLFKFDTCGIKSRDISISLQNPSMIHDFAITESHVIIPDYQVVFK
LSEMIRRGSPVVHDPNKVSRFGVLSKDDHDESRIKWIDVPNCFCMHL
WNAWEENHEESGRSTRRIIVSGMNLEAGQVNKTRLGEKTRY TFMAIA
EPWPKCSGLAKIDLVTGNVTKFLHGDDRFGGEPYFVPSTKEGEEDEGY
LMSYVRDERNEKSELIINAKNMKQIALVKIPKRVPYGFHGTFVSSQDL
CNQFSC

024023.2

MATTTSHATNTWIK TKLSMPSSKEFGFASNSISLLKNQHNRQSLNINSS
LQAPPILHFPKQSSNYQTPKNNTISHPKQENNNSSSSSTSKWNLVQKAA
AMALDAVESALTKHELEHPLPKTADPRVQISGNFAPVPENPVCQSLPVT
GKIPKCVQGVYVRNGANPLFEPTAGHHFFDGDGMVHAVQFKNGSAS
YACRFTETERLVQEKALGRPVFPKAIGELHGHSGIARLMLFYARGLFG
LVDHSKGTGVANAGLVYFNNRLLAMSEDDLPYHVKVTPTGDLKTEG
RFDFDGQLKSTMIAHPKLDPVSGELFALSYDVIQKPYLKYFRFSKNGE
KSNDVEIPVEDPTMMHDFAITENFVVIPDQQVVFKMSEMIRGGSPVVY
DKNKVSRFGILDKYAKDGSDLKWVEVPDCFCFHLWNAWEEAETDEIV
VIGSCMTPPDSIFNECDEGLKSVLSEIRLNLKTGKSTRKSITENPDEQVN
LEAGMVNRNKLGRKTEYAYLAIAEPWPKVSGFAKVNLFTGEVEKFIY
GDNKYGGEPLFLPRDPNSKEEDDGYILAFVHDEKEWKSELQIVNAMS
LKLEATVKLPSRVPYGFHGTFINANDLANQA

K4CJJ1.1

MTSTIANYRVSHSFSPSTSYSLDFTLPSKSISMKNHTTTKTKIHSALLTL
PKQNNTPKNQPQFQTSHWNFFQKAAAKALDIVESALVSRELQNPLPK
TADPRVQIAGNFAPVPEQSVRHNLPVTGTIPDCINGVYVRNGANPLFEP
VAGHHLFDGDGMVHAVTVENGSVSYSCRFTETERLVQERELGHPVFP
KAIGELHGHSGIARLLLFYARGVFGLVDHSHGTGVANAGLVFFNNRLL
AMSEDDVPYHVQVLPSGDLQTVGRYNFDDQLKSTMIAHPKIDPVSGE
LFALSYDVVQKPYLKSFKFSPDGEKSPDVEIPLDVPTMMHDFAITENY
VVIPDQQVVFKLQEMIKGGSPVIYDKNKKSRFGILPKNAENSENITWVE
SAETFCFHLWNAWEEPETDEVIVIGSCMTPPDSIFNECNENLKSVLSEIR
LNLKTGESTRRQLLSPSDQVNLEAGMVNRNKLGRKTQFAYLAIAEPW
PKVSGFAKVDLSTGEIKKHIYGDKRYGGEPLFLPRNVNSEKEDDGYIL
AFCHDEKTWKSELQIVNAMTLELEATVKLPSRVPYGFHGTFISSKDLQ
NQV

AtCCDI

MAEKLSDGSIIISVHPRPSKGFSSKLLDLLERLVVKLMHDASLPLHYLS
GNFAPIRDETPPVKDLPVHGFLPECLNGEFVRVGPNPKFDAVAGYHWF
DGDGMIHGVRIKDGKATY VSRY VKTSRLKQEEFFGAAKFMKIGDLKG
FFGLLMVNIQQLRTKLKILDNTYGNGTANTALVYHHGKLLALQEADK
PYVIKVLEDGDLQTLGIIDYDKRLTHSFTAHPKVDPVTGEMFTFGYSHT
PPYLTYRVISKDGIMHDPVPITISEPIMMHDFAITETYAIFMDLPMHFRP
KEMVKEKKMIYSFDPTKKARFGVLPRYAKDELMIRWFELPNCFIFHNA
NAWEEEDEVVLITCRLENPDLDMVSGKVKEKLENFGNELYEMRFNM
KTGSASQKKLSASAVDFPRINECYTGKKQRYVYGTILDSIAKVTGIIKF
DLHAEAETGKRMLEVGGNIKGIYDLGEGRYGSEAIYVPRETAEEDDG




YLIFFVHDENTGKSCVTVIDAKTMSAEPVAVVELPHRVPYGFHALFVT
EEQLQEQTLI

AtCCD8

MASLITTKAMMSHHHVLSSTRITTLYSDNSIGDQQIKTKPQVPHRLFAR
RIFGVTRAVINSAAPSPLPEKEKVEGERRCHVAWTSVQQENWEGELTV
QGKIPTWLNGTYLRNGPGLWNIGDHDFRHLFDGYSTLVKLQFDGGRIF
AAHRLLESDAYKAAKKHNRLCYREFSETPKSVIINKNPFSGIGEIVRLF
SGESLTDNANTGVIKLGDGRVMCLTETQKGSILVDHETLETIGKFEYDD
VLSDHMIQSAHPIVTETEMWTLIPDLVKPGYRVVRMEAGSNKREVVG
RVRCRSGSWGPGWVHSFAVTENY VVIPEMPLRYSVKNLLRAEPTPLYK
FEWCPQDGAFIHVMSKLTGEVVASVEVPAY VITFHFINAYEEDKNGDGK
ATVIIADCCEHNADTRILDMLRLDTLRSSHGHDVLPDARIGRFRIPLDG
SKYGKLETAVEAEKHGRAMDMCSINPLYLGQKYRY VYACGAQRPCNF
PNALSKVDIVEKKVKNWHEHGMIPSEPFFVPRPGATHEDDGV VISIVSE
ENGGSFAILLDGSSFEEIARAKFPYGLPYGLHGCWIPKD

AtCCD7

MLTKMSLPIPPKFLPPLKSPPIHHHQTPPPLAPPRAAISISIPDTGLGRTGT
ILDESTSSAFRDYQSLFVSQRSETIEPVVIKPIEGSIPVNFPSGTYYLAGP
GLFTDDHGSTVHPLDGHGYLRAFHIDGNKRKATFTAKY VKTEAKKEE
HDPVTDTWRFTHRGPFSVLKGGKRFGNTKVMKNVANTSVLKWAGRL
LCLWEGGEPYEIESGSLDTVGRFNVENNGCESCDDDDSSDRDLSGHDI
WDTAADLLKPILQGVFKMPPKRFLSHYKVDGRRKRLLTVTCNAEDML
LPRSNFTFCEYDSEFKLIQTKEFKIDDHMMIHDWAFTDTHYILFANRVK
LNPIGSIAAMCGMSPMVSALSLNPSNESSPIYILPRFSDKYSRGGRDWR
VPVEVSSQLWLIHSGNAYETREDNGDLKIQIQASACSYRWFDFQKMFG
YDWQSNKLDPSVMNLNRGDDKLLPHLVKVSMTLDSTGNCNSCDVEP
LNGWNKPSDFPVINSSWSGKKNKYMYSAASSGTRSELPHFPFDMV VK
FDLDSNLVRTWSTGARRFVGEPMFVPKNSVEEGEEEDDGYIVVVEYA
VSVERCYLVILDAKKIGESDAVVSRLEVPRNLTFPMGFHGLWASD

CsCCD1

MGEVAKEEIEERRSIVAVNPQPSKGLVSSAVDLIEKAVVYLFHDKSKPC
HYLSGNFAPVVDETPPCPDLRVRGHLPECLNGEFVRVGPNPKFMPVAG
YHWFDGDGMIHGMRIKDGKATY VSRY VKTSRLKQEEYFEGPKFMKIG
DLKGFFGLFMVQMQLLRAKLKVIDVSYGVGTGNTALIYHHGKLLALS
EADKPYVVKVLEDGDLQTLGLLDYDKRLSHSFTAHPKVDPFTDEMFT
FGYAHTPPYVTYRVISKDGVMRDPVPITIPASVMMHDFAITENYSIFMD
LPLYFQPKEMVKGGKLIFSFDATKKARFGVLPRYAKDDSLIRWFELPN
CFIFHNANAWEEGDEVVLITCRLENPDLDMVNGAVKEKLENFKNELY
EMRFNMKTGAASQKQLSVSAVDFPRINESYTTRKQRYVYGTILDNITK
VKGIIKFDLHAEPEAGKRKLEVGGNVQGIFDLGPGRY GSEAVFVPRER
GIKSEEDDGYLIFFVHDENTGKSEVNVIDAKTMSAEPVAVVELPNRVP
YGFHAFFVNEEQLQWQQTDV

CsCCD2

MANKEEAEKRKKKPKPLKVLITKVDPKPRKGMASVAVDLLEKAFVYL
LSGNSAADRSSSSGRRRRKEHYYLSGNYAPVGHETPPSDHLPIHGSLPE
CLNGVFLRVGPNPKFAPVAGYNWVDGDGMIHGLRIKDGKATYLSRYI
KTSRFKQEEYFGRAKFMKIGDLRGLLGFFTILILVLRTTLKVIDISYGRG
TGNTALVYHNGLLLALSEEDKPYVVKVLEDGDLQTLGILDYDKKLSH
PFTAHPKIDPLTDEMFTFGYSISPPYLTYRVISKDGVMQDPVQISITSPTI
MHDFAITENYAIFMDLPLYFQPEEMVKGKFVSSFHPTKRARIGVLPRYA
KDEHPIRWFDLPSCFMTHNANAWEENDEVVLFTCRLESPDLDMLSGP




AEEEIGNSKSELYEMRFNLKTGITSQKQLSVPSVDFPRINQSYTGRKQQ
YVYCTLGNTKIKGIVKFDLQIEPEAGKTMLEVGGNVQGIFELGPRRYG
SEAIFVPCQPGIKSDEDDGYLIFFVHDENNGKSEVNVIDAKTMSAEPVA
VVELPSRVPYGFHALFLNEEELQKHQAET

CsCCD2L

MESPATKLPAPLLMLSSSPFLLPSPNKSSSIFLPRKLGPLPPKYYYYNCC
HPKSRSISVVSMANKEEAETSKKKPKPLKVLITKVDPKPRKGMASVAV
DLLEKAFVYLLSGNSAADRSSSSGRRRRKEHYYLSGNYAPVGHETPPS
DHLPIHGSLPECLNGVFLRVGPNPKFAPVAGYNWVDGDGMIHGLRIKD
GKATYLSRYIKTSRFKQEEYFGRAKFMKIGDLRGLLGFFTILILVLRTTL
KVIDISYGRGTGNTALVYHNGLLLALSEEDKPYVVKVLEDGDLQTLGI
LDYDKKLSHPFTAHPKIDPLTDEMFTFGYSISPPYLTYRVISKDGVMQD
PVQISITSPTIMHDFAITENYAIFMDLPLYFQPEEMVKGKFVSSFHPTKR
ARIGVLPRYAKDEHPIRWFDLPSCFMTHNANAWEENDEVVLFTCRLES
PDLDMLSGPAEEEIGNSKSELYEMRFNLKTGITSQKQLSVPSVDFPRIN
QSYTGRKQQYVYCTLGNTKIKGIVKFDLQIEPEAGKTMLEVGGNVQG
IFELGPRRYGSEAIFVPCQPGIKSDEDDGYLIFFVHDENNGKSEVNVIDA
KTMSAEPVAVVELPSRVPYGFHALFLNEEELQKHQAET

CsCCD4b

MEYRLSSSLFHFPSPGNRIFLKHYPSHQDHPITKKKSISINKGGSISRNRS
LAAVFCDALDDLITRHSFDPDALHPSVDPHRVLRDNFAPVSELPPTPCR
VVRGTIPSALAGGAYIRNGPNPNHLPSGAHHLFEGDGMLHSLLLPSSE
GGRAAIFSSRFVETYKYLVTAKSRQAIFLSVFSGLCGFTGIARALVFFFR
FLTMQVDPTKGIGLANTSLQFSNGRLHALCEYDLPY VVRLSPEDGDIS
TVGRIENNVSTKSTTAHPKTDPVTGETFSFSYGPIQPYVTYSRYDCDGK
KSGPDVPIFSFKEPSFVHDFAITEHYAVFPDIQIVMKPAEIVRGRRMIGPD
LEKVPRLGLLPRYATSDSEMRWFDVPGFNMVHVVNAWEEEGGEVVVI
VAPNVSPIENAIDRFDLLHVSVEMARIELKSGSVSRTLLSAENLDFGLIH
RGYSGRKSRYAYLGVGDPMPKIRGVVKVDFELAGRGECVVARREFGV
GCFGGEPFFVPASEGSGGEEDDGY VVSYLHDEGKGESSFVVMDARSP
ELEVVAEVVLPRRVPYGFHGLIVTEAELLSQQ

CsCCD4a

MDYRLSSSSLFHFPSPGNRIFLKQSQVLAFQNQPSHQDHPTTKKKSISI
NKGGSISRNRSLAAVFCDALDDLITRHSFDPDALHPSVDPHRVLRGNFA
PVSELPPTPCRVVRGTIPSALAGGAYIRNGPNPNPQYLPSGAHHLFEGD
GMLHSLLLPSSEGGRAAIFSSRFVETYKYLVTAKSRQAIFLSVFSGLCG
FTGIARALVFFFRFLTMQVDPTKGIGLANTSLQFSNGRLHALCEYDLPY
VVRLSPEDGDISTVGRIENNVSTKSTTAHPKTDPVTGETFSFSY GPIQPY
VTYSRYDCDGKKSGPDVPIFSFKEPSFVHDFAITEHYAVFPDIQIVMKPA
EIVRGRRMIGPDLEKVPRLGLLPRYATSDSEMRWFDVPGFNMVHVVN
AWEEEGGEVVVIVAPNVSPIENAIDRFDLLHVSVEMARIELKSGSVSRT
LLSAENLDFGLIHRGYSGRKSRYAYLGVGDPMPKIRGVVKVDFELAGR
GECVVARREFGVGCFGGEPFFVPASEGSGGEEDDGYVVSYLHDEGKG
ESSFVVMDARSPELEVVAEVVLPRRVPYGFHGLIVTEAELLSQQ

CsCCD8b

MQTNLIARARDWTSYLSMDHIRTLKVQKDKSAPIDRSVGPNGGTDRP
TEYVKLQSVSLGQSICPNRLIDNVSLEVACVKNYTKRHNLSISISWYLN
WFQRGTYLRNGPGLWHIDDNDFRHLFDGYATLVRLHFENGRLTFGHR
QVESEAYKAAKKNGRLCYREFSEVPKTDNFLSYVGELASLFSGASLTD
NANTGVVVLGDGRVVCLTETVKGSIEVDPETLDTIGKFEY GDGLGGLV
HSAHPIVTEREMWTLLPDLVRAGYAVVRMEAGTNERKVVGRVECRG




GPAPGWVHSFPVTEHY VVVPEMSLRYCAKNLLKAEPTPLYKFESHPES
GSYVHVMCKASGKLVASVKVPNFVTFHFINAYEETDEEGRVTAVIADC
CEHNDDTTILDKLRLQNLRSFTGQDVLPEARY GRFRIPFDGSDIGELGA
ALDPNEHEKGMDMCSANPAYIGKKYRYAYACGAVRPCNFPNTLTKIDL
VEKKAKNWYEEGAVPSEPFFVARPGATAEDDGVVISVISDKNGEGYAL
VLDGSNFEEIARAKFPYGLPYGLHGCWVPKK

CsCCD8a

MADVGILNKLEFSLRRRIVRLKRRHSINVACVKNYTKRHNLSISISWYL
NWFQRGTYLRNGPGLWHIDDNDFRHLFDGYATLVRLHFENGRLTFGH
RQVESEAYKAAKKNGRLCYREFSEVPKTDNFLSY VGELASLFSGASLT
DNANTGVVVLGDGRVVCLTETVKGSIEVDPETLDTIGKFEYGDGLGG
LVHSAHPIVTEREMWTLLPDLVRAGYAVVRMEAGTNERKVVGRVECR
GGPAPGWVHSFPVTEHYVVVPEMSLRYCAKNLLKAEPTPLYKFESHPE
SGSYVHVMCKASGKLVASVKVPNFVTFHFINAYEETDEEGRVTAVIAD
CCEHNDDTTILDKLRLONLRSFTGQDVLPEARY GRFRIPFDGSDIGELG
AALDPNEHEKGMDMCSANPAYIGKKYRYAYACGAVRPCNFPNTLTKID
LVEKKAKNWYEEGAVPSEPFFVARPGATAEDDGV VISVISDKNGEGYA
LVLDGSNFEEIARAKFPYGLPYGLHGCWVPKK

CsCCD7

MHSISHRLLLPFPSPAVNRTLLPPPRHPILTLTLAAASTETLIDRPDKTLKI
ATETETVIQDSPAAAYWDYQFLFLSQRAETRDPVPLRLVSGSLPTDFPR
GTYYLTGPGLFADDHGSTVHPLDGHGYLRAFEFGEKGISYSARYIRTE
AEREEREEGSGGWRFSYRGPFSVLKGGRRVGNVKVMKNVANTSVVR
WGGKLMCMWEGGNPYEIEEGTLDTVGTVDLVGREGDVSVEEKKLVR
GWRKGLGEIGVDIAAGFLKPILQGVFGMPPKRLLSHYKIDPKRNRLLV
LSCNAEDMLLPRSNFIFYEFDSEFNLKQKKEFIIPDQLMIHDWAFTDNN
YIIIGNRIKLDVPGSMGAVSGMSPMISALSVNPSQQTSPIYLLPRSSHGE
NGQRDWREPIEAPAQLWALHVSNAFEERDDTTGDLEIQLLVSVCSYQ
WENFQKMFGYNWKTGRLDPSFMNVVESKESLLPHLVQVSIQLDKKG
ACHGCSIAGSSDQWNRPADFPAINAAY SGQRNSFTYAGTNSGSRRFLP
HFPFDSVMKLNSSDGSVAMWSAGNRTFIGEPIYISKGEEEDDGYILVVE
YAVSKQRCYLVILDARNIGGANAMVAKLEVPKHLNFPLGFHGFWSAR
NH

CsNCED

MTSTATSFMIGHQSSLLDSKLSKSRKHRKPLPRTIHCSTSSSSHSVIIDRP
SSTPSSYYPSSVIVREREEPLRSIDKTNKNVRTLDIKKAIEAPPMNIFQQ
AVSAVLDAVEDSFITNLLDKFYPLPKTSDPAIQIAGNFAPVEEQPPHDES
LPVTGRIPPFINGAY VRNGANPLFEPVAGHHLFDGDGMVHAVRLQNG
KATYSCRFTETERLRQERAIGRPVFPKAIGELHGHSGIAACSLFYARGL
AGIVDPTHGTGVANAGLIYFNDRLLAMSEDDLPYHVRISQSGDLETVG
RYDFDGQLDSPMIAHPKIDPATKELFALSYNVIQKPFLKYFRFSPDGEK
APDVEIPLAGPTMMNDFAITENFVVVPDQQVVFKLQEMIRGGSPVVY
DKEKTARFGILPKYASDASEMKWVDVPECFCFHFWNAWEDSETGEVV
VIGSSMTPADSIFNECDESLESVLSEIRLNPKTGKSTRRPILSPSNQFNLE
AGMVNRNRIGRKTRFAYLAIAEPWPKVSGFAKVDLSTGEVEKLIYGD
GKYGGEPYFVPREGSTREDDGYVLAFVHDEETSESELQIVNGTDMRL
EASVKLPSRVPYGFHGTFIGSKELETQA




Supplemental Table S4 Sequences Alignment of CCD4-1s and their promoters from L.
barbarum and L. ruthenicum

0100 W\ T GGATGCTTTCTCTTCTACTTTCCTTTCTACATTATCACAACACCCTAAATCTCTTCTTTCTCCTTACA RSSO
YOOI\ TGGATGCTTTCTCTTCTACTTTCCTTTCTACATTATCACAACACCCTAAATCTCTTCTTTCTCCTTACARSSAV]

0100 W\ T TATTCTCCCAATTCACCATGTTCTCCTGCTCTAAAAGTTTCCTCCGTTAGAATGGAAGAAAGGCCACARSEY)
IBYOONZSI U\ T TATTCTCCCAATTCACCATGTTCTCCTGCTCTAAAAGTTTCCTCCGTTAGAATGGAAGAAAGGCCACARSRN)

9100 W\ A CTACCACTACTAGAACAAAACCACAAGAGAAGCCAACCCCTTCACCACCAAAACCAACTCCAAAAAAAREVANI]
IO eI RN\ \CTACCACTACTAGAACAAAACCACAAGAGAAGCCAACCCCTTCACCACCAAAACCAACTCCAAAAAA ARV

D100 WG AATTACCTATAAAACCAATACCCTCAAGAACACCTCTAGAACCATCATTTCCCTCCGTTATCTTCAAT G
IBYOONZ I UG AATTACCTATAAAACCAATACCCTCAAGAACACCTCTAGAACCATCATTTCCCTCCGTTATCTTCAAT GRAs{y

0100 W C A T TTGACGATTTCATAAATACTTTCATTGATCCTCCTTTGAGATCTTCTATTGATCCAAGGTATGTTCTsEIl]
BGOSR C\TTTGACGATTTCATAAATACTTTCATTGATCCTCCTTTGAGATCTTCTATTGATCCAAGGTATGTTCT RIS

LbCCD4-1
LrCCD4-1

CTCTGACAATTTEGCTCCAGTGGABGAGCTTCCTCCTACTGAATGCGAAGTAGTGGAAGG
CTCTGACAATTTIGCTCCAGTGGANGAGCTTCCTCCTACTGAATGCGAAGTAGTGGAAGU!

®TCCCTTCCA|
RTCCCTTCCA

420
420

910000 Z ) W CC T TGCCTAGACGGCGCGTACATCCGAAATGGCCCTAACCCTCAATATCTTCCACGTGGACCTTACCAT CRisly]
IR0 EIZ IR CCTTGCCTAGACGGCGCGTACATCCGAAATGGCCCTAACCCTCAATATCTTCCACGTGGACCTTACCAT Coiteld]

LbCCD4-1 TTTTTGACGGAGATGGAATGCTTCACTCTATTAGAATTTCCCAAGGCAAAGCTACACTCTGC AG 560
LrCCD4-1 TTTTTGACGGAGATGGAATGCTTCACTCTATTAGAATTTCCCAAGGCAAAGCTACACTCTGCAGECGATARSIY
LbCCD4-1 CGTTAAAACTTACAAGTACACCATTGAACGTGATGCCGGTTCTCCGGTTATCCCTAATGTETTCTCCGGT RId
LrCCD4-1 CGTTAAAACTTACAAGTACACCATTGAACGTGATGCCGGTTCTCCGGTTATCCCTAATGTETTCTCCGGTeRId
Alinement of
LbCCD4-1 & LbCCD4-1 TTCAACGGTCTAACAGCCTCGGCCGCGCGTGGTGCTATTACCGCGGCTCGAGCAATTGCAGGACAATTCA AN
LrCCD4-1 LrCCD4-1 TTCAACGGTCTAACAGCCTCGGCCGCGCGTGGTGCTATTACCGCGGCTCGAGCAATTGCAGGACAATTC 700
nucleic acid
sequence LbCCD4-1 ATCCCACAAATGGTATAGGCCTAGCAAACACAAGTTTGGCTTTATTCGGGGGTAAACTTTTCGCTATTGGNNAAY

LrCCD4-1 TCCCACAAATGGTATAGGCCTAGCAAACACAAGTTTGGCTTTATTCGGGGGTAAACTTTTCGCTATTG AV

10100 W T GAATCTGATTTACCATATGCAATAAAAATAGCCCCAGATGGTGATATTATTACCCTCGGCCGTCACGA CRSZY]
YOOI T GAATCTGATTTACCATATGCAATAAAAATAGCCCCAGATGGTGATATTATTACCCTCGGCCGTCACGACSEM]

D100 W T T T GACGGAAATCTTTTCATGAGCATGACAGCACATCCCAAAATCGACCCAGAAACTAACGAGGCTTTTGRERNd]
YOOI U T T TGACGGAAATCTTTTCATGAGCATGACAGCACATCCCAAAATCGACCCAGAAACTAACGAGGCTTT TG

LbCCD4-1
LrCCD4-1

CTTTCCGTTATGGCCCGATTCCTCCGTTTTTAACTTACTT@®CGTATTGAACCAAACGGTACGAAAACCCC
CTTTCCGTTATGGCCCGATTCCTCCGTTTTTAACTTACTTICGTATTGAACCAAACGGTACGAAAACCCO

980
980

01000 W ;G ACGTGCCAATATTCTCCATGACACGTCCGTCATTTCTTCATGATTTTGCAATCACGAAGAAATACGC RO
6O G ACGTGCCAATATTCTCCATGACACGTCCGTCATTTCTTCATGATTTTGCAATCACGAAGAAATACGCC NS

LbCCD4-1
LrCCD4-1

ATATTTTCGGACATACAAATAGGAATGAACCCAATTGAGTTAATCAINGGGTGGTTCACCCGTGGGTGCGG
ATATTTTCGGACATACAAATAGGAATGAACCCAATTGAGTTAATCAZGGGTGGTTCACCCGTGGGTGCGG

1120
1120

0100 W\ C T CGGGGAAAATCCCCCGACTTGGCGTAATTCCACGTTACGCCAAGGACGAGTCGAAAATGAGGTGGT T BRIl
RO E I\ CTCGGGGAAAATCCCCCGACTTGGCGTAATTCCACGTTACGCCAAGGACGAGTCGAAAATGAGGTGGT TmuRel!

|BoOO SN [ GATGTGCCAGGGTTTAATATTGTGCACGCGATAAACGCGTGGGATGAGGACGGTGGTGATACGATAGT Gl
IO C IR [ GATGTGCCAGGGTTTAATATTGTGCACGCGATAAACGCGTGGGATGAGGACGGTGGTGATACGATAGT GRWANW)

LbCCD4-1
LrCCD4-1

TTGGTGGCACCGAATATATTATCGGTGGAACATACACTAGAGRIGAATGGATTTGATACATGCATGTGTTG
[TTGGTGGCACCGAATATATTATCGGTGGAACATACACTAGAGOGAATGGATTTGATACATGCATGTGTTG

1330
1330




LbCCD4-1
LrCCD4-1

LbCCD4-1
LrCCD4-1

LbCCD4-1
LrCCD4-1

LbCCD4-1
LrCCD4-1

LbCCD4-1
LrCCD4-1

LbCCD4-1
LrCCD4-1

LbCCD4-1
LrCCD4-1

AGAAAGTGAAGATAGATTTGAAGACAGGAATGGTGAGCAGACATCCTGTTTCTACCAGGAATCTTGACTT
AGAAAGTGAAGATAGATTTGAAGACAGGAATGGTGAGCAGACATCCTGTTTCTACCAGGAATCTTGACTT

[TGGAGTCATCAATCCTGCTTATGTTGGGAAGAATAACAAGTATGTATATGCAGCCATTGGGGACCCTATG
[TGGAGTCATCAATCCTGCTTATGTTGGGAAGAATAACAAGTATGTATATGCAGCCATTGGGGACCCTATG

CCAAAGGTAACAGGGGTAGCAAAATTAGACGTATCCGTAGCAGAAACAGATCGTCGCGATTGCATAGTGG
CCAAAGGTAACAGGGGTAGCAAAATTAGACGTATCCGTAGCAGAAACAGATCGTCGCGATTGCATAGTGG

CATGCCGACTATTTGGAGAAGGCTGCTTCGGTGGTGAGCCTTTTTTTGTGGCTAAAGATGCAAACAATCC
CATGCCGACTATTTGGAGAAGGCTGCTTCGGTGGTGAGCCTTTTTTTGTGGCTAAAGATGCAAACAATCC

[TGAGGCTGATGAAGATGATGGCTACGTAGTGTCATATGTGCACAATGAGAAGACAGGGGAATCAAGATTC
TGAGGCTGATGAAGATGATGGCTACGTAGTGTCATATGTGCACAATGAGAAGACAGGGGAATCAAGATTC

[TTGGTCATGGATGCAAAGTCCCCTAATCTTGACATTGTGGCTGCCGTTAAATTGCCTCGTCGTGTGCCTT
TTGGTCATGGATGCAAAGTCCCCTAATCTTGACATTGTGGCTGCCGTTAAATTGCCTCGTCGTGTGCCTT

ATGGTTTTCACGGGCTTTTCGTACGGGAAAGTGATCTTAATAAGCTGTAGHEEINN
ATGGTTTTCACGGGCTTTTCGTACGGGAAAGTGATCTTAATAAGCTGTAGEESRIY]

Alinement
LbCCD4-1
LrCCD4-1

of
&

amino acids

sequences

LbCCD4-1
LrCCD4-1

LbCCD4-1
LrCCD4-1

LbCCD4-1
LrCCD4-1

LbCCD4-1
LrCCD4-1

LbCCD4-1
LrCCD4-1

LbCCD4-1
LrCCD4-1

LbCCD4-1
LrCCD4-1

LbCCD4-1
LrCCD4-1

LbCCD4-1
LrCCD4-1

IDAFSSTFLSTLSQHPKSLLSPYNYSPNSPCSPALKVSSVRMEERPQTTTTRTKPQEKPTPSPPKPTPKK]
MDAFSSTFLSTLSQHPKSLLSPYNYSPNSPCSPALKVSSVRMEERPQTTTTRTKPQEKPTPSPPKPTPKK|

ELPIKPIPSRTPLEPSFPSVIFNAFDDF INTFIDPPLRSSIDPRYVLSDNFAPVDELPPTECEVVEGSLP
ELPIKPIPSRTPLEPSFPSVIFNAFDDF INTFIDPPLRSSIDPRYVLSDNFAPVDELPPTECEVVEGSLP)

PCLDGAY IRNGPNPQYLPRGPYHLFDGDGMLHSIRISQGKATLCSRYVKTYKYTIERDAGSPVIPNVFSG
[PCLDGAY IRNGPNPQYLPRGPYHLFDGDGMLHSIRISQGKATLCSRYVKTYKYTIERDAGSPVIPNVFSG

FNGLTASAARGATTAARATAGQFNPTNGIGLANTSLALFGGKLFAIGESDLPYATIKTAPDGDI ITLGRHD]
[FNGLTASAARGATTAARATAGQFNPTNGIGLANTSLALFGGKLFAIGESDLPYATKTAPDGDIITLGRHD

FDGNLFMSMTAHPKIDPETNEAFAFRYGPIPPFLTYFRIEPNGTKTPDVPIFSMTRPSFLHDFAITKKYA
[FDGNLEMSMTAHPKIDPETNEAFAFRYGPIPPFLTYFRIEPNGTKTPDVPIFSMTRPSFLHDFAITKKY

IFSDIQIGMNPIELIMGGSPVGADSGKIPRLGVIPRYAKDESKMRWEDVPGFNIVHAINAWDEDGGDTIV]
IFSDIQIGMNPIELIRGGSPVGADSGKIPRLGVIPRYAKDESKMRWEDVPGENIVHAINAWDEDGGDTIV

_VAPNILSVEHTLERMDLIHACVEKVKIDLKTGMVSRHPVSTRNLDFGVINPAYVGKNNKYVYAAIGDPM|
LVAPNILSVEHTLERMDLTHACVEKVKIDLKTGMVSRHPVSTRNLDFGVINPAYVGKNNKYVYAATGDPM

PKVTGVAKLDVSVAETDRRDCIVACRLFGEGCFGGEPFFVAKDANNPEADEDDGYVVSYVHNEKTGESRH
PKVTGVAKLDVSVAETDRRDCIVACRLFGEGCFGGEPFFVAKDANNPEADEDDGYVVSYVHNEKTGESRE

LVMDAKSPNLDIVAAVKLPRRVPYGFHGLEFVRESDLNKL Satele]
LVMDAKSPNLDIVAAVKLPRRVPYGFHGLFVRESDLNK JSIeR]

Alinement
LbCCD4-1pr0
LbCCD4-1pro
nucleic
sequence

of
&

acid

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,.,

CCCTTCTAATTTTTTTCCCCGTCACCCTCGCCTTCACGACTCAACTATATTTCAATTACAAGTAAACATT
CCCTTCTAATTTTTTTCCCCGTCACCCTCGCCTTCACGACTCAACTATATTTCAATTACAAGTAAACATT

AGACTTCTCCATAGAATCTCCAAATAAGCACCAATATTTTAAATACAGAAAAGAATTCTCATCAAATTT(]
AGACTTCTCCATAGAATCTCCAAATAAGCACCAATATTTTAAATACAGAAAAGAATTCTCATCAAATTTG

AGGAGAAATAAATGGGTGTATTCTTTAAGCTTCAGCAAATTAAAATGTCTTAAATTTAGGTGAAAACACC
AGGAGAAATAAATGGGTGTATTCTTTAAGCTTCAGCAAATTAAAATGTCTTAAATTTAGGTGAAAACACC

AAAAAACCCATGAGTAATGTCAAGGGAAATAGATGTGATTTTGAATAATTCTTGAACTAGAAAGAGTGAG
AAAAAACCCATGAGTAATGTCAAGGGAAATAGATGTGATTTTGAATAATTCTTGAACTAGAAAGAGTGAG

AATGAAGCACATTTGTTTTTATTGGGATTTTTTAGAGCACAGTGTGTGTATGAAGAAATTAAGATCCATT
AATGAAGCACATTTGTTTTTATTGGGATTTTTTAGAGCACAGTGTGTGTATGAAGAAATTAAGATCCATT

GTTAAAAAATTTAAAAAACAAGTGITTGGTTGCGTAAAGAAGAGAACTGCGTGACAAGTGTAGCAGTATA]
GTTAAAAAATTTAAAAAACAAGTGETTGGTTGCGTAAAGAAGAGAACTGCGTGACAAGTGTAGCAGTATA
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LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,,,

LbCCD4-1,.,
LrCCD4-1,,,

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,,,

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,,,

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,
LrCCD4-1,,,

LbCCD4-1,.,
LrCCD4-1,.,

LbCCD4-1,.,

TATCATTATCCCACTTTTTAGTTAAGAAGATATTACTCAATTAATGAAATAAACAAATATAAATAGCTAC
TATCATTATCCCACTTTTTAGTTAAGAAGATATTACTCAATTAATGAAATAAACAAATATAAATAGCTAC

TAAATGAATCTAGCCTTTAAATTTCCGTTTGTCCGCGTTGCATTCATAAGAAGTGCTATTGTGAATTACT
TAAATGAATCTAGCCTTTAAATTTCCGTTTGTCCGCGTTGCATTCATAAGAAGTGCTATTGTGAATTACT

GGAGIICTGAAGCTAACGTTACTGGAGTTGAGCAAAGATATAGAGGGAGATCTCTGTAAATTGTTCCATTT
GGAGOCTGAAGCTAACGTTACTGGAGTTGAGCAAAGATATAGAGGGAGATCTCTGTAAATTGTTCCATTT

ATCTATAACATCCACGGGTTACTTTTTTTAAATATCACTAGAAGAACTGAATTTCAATTTGTTTAATATT
ATCTATAACATCCACGGGTTACTTTTTTTAAATATCACTAGAAGAACTGAATTTCAATTTGTTTAATATT

TGTTTAGAAATATGTGGTGTCATTTAATTTTTGGTCTCAAAAAACAAAATAAAATTTTAAGTTTACAGAC
TGTTTAGAAATATGTGGTGTCATTTAATTTTTGGTCTCAAAAAACAAAATAAAATTTTAAGTTTACAGAC

TAATGCTCTATTTTAAAAAGGCTTTTTGGGACTCGCCTCTGAGTGGACACTTGCAAAAGTCGTGAAATTC
TAATGCTCTATTTTAAAAAGGCTTTTTGGGACTCGCCTCTGAGTGGACACTTGCAAAAGTCGTGAAATTC

ACATGTAGGGTTTAGTTCTGTGAGGCTTAATGTGTCACGGTTATACAACACATTTGATATCAATTGCATA]
ACATGTAGGGTTTAGTTCTGTGAGGCTTAATGTGTCACGGTTATACAACACATTTGATATCAATTGCATA|

GACTAATAATGTCCTCAATGCTTATTTAGTACATGATGCGTTAAGGGCATTTTTTAGCCTAATAGGTGAA
GACTAATAATGTCCTCAATGCTTATTTAGTACATGATGCGTTAAGGGCATTTTTTAGCCTAATAGGTGAA|

AGGAGGGGCAAATTTGATCCAATAGGTCGAAGGAGGGCATTTTTGAABCATTTCTAATACGTTAAAGAGT
AGGAGGGGCAAATTTGATCCAATAGGTCGAAGGAGGGCATTTTTGAAICATTTCTAATACGTTAAAGAGT

AATTTTGACTCTTTTCCGTATTATAAATTTTAGAATAAGGACATCAGGEGTTAATAACTGGACTATACTT
AATTTTGACTCTTTTCCGTATTATAAATTTTAGAATAAGGACATCAGGIGTTAATAACTGGACTATACTT

TATTTCTATTTTTTTTCCACATATTTCACGAATCTCTTAATCCACATACATGATTTGTACTAAAGCTATT
TATTTCTATTTTTTTTCCACATATTTCACGAATCTCTTAATCCACATACATGATTTGTACTAAAGCTATT

GAGTTTAGCCGAATCTGTACGTAACCTTCTAGCTTGCCCTTGCTCACCGAACAAACTTTGTACTAAGTCA
GAGTTTAGCCGAATCTGTACGTAACCTTCTAGCTTGCCCTTGCTCACCGAACAAACTTTGTACTAAGTCA|

CTAAACAATATTTTGTAACTAAATAAAGGTCACTCAATTTTGCTTAAGTATCATAAAAATTGACATTTAC
CTAAACAATATTTTGTAACTAAATAAAGGTCACTCAATTTTGCTTAAGTATCATAAAAATTGACATTTAC

ATTTACTTTTAGTGACATTCTACAATTTACTTAGATTTATTGAATCTATAATGAATTCAATCAAGTTTGG]
ATTTACTTTTAGTGACATTCTACAATTTACTTAGATTTATTGAATCTATAATGAATTCAATCAAGTTTGG

GGAGATAAGCCAACTTGATATTTTAGTTTTAGTAGAGTTTTAATGAAAAACGAAAAACCACCCAATTGAC
GGAGATAAGCCAACTTGATATTTTAGTTTTAGTAGAGTTTTAATGAAAAACGAAAAACCACCCAATTGAC

CATACGTGAACTTAACTCCAATTTATGATTGTCATAAAACTTGACTTCTTTTTCAGTTTTAATAGAGTTC
CATACGTGAACTTAACTCCAATTTATGATTGTCATAAAACTTGACTTCTTTTTCAGTTTTAATAGAGTTC

CAGIAAAAAAAAAGGAAAATCAAAATAGATCATACGTGAAATTACTTTCAATTTATGTGTGTCATAAACG
CAGOAAAAAAAAAGGAAAATCAAAATAGATCATACGTGAAATTACTTTCAATTTATGTGTGTCATAAACG

CCTTAATTGGTCAGGTGAAAAGAGAATTAGAAATTTTGTAGTGAGATAAGCAAACTTGATTTCTTTTTAC
CCTTAATTGGTCAGGTGAAAAGAGAATTAGAAATTTTGTAGTGAGATAAGCAAACTTGATTTCTTTTTAC

GTATTATTAGAATTCTAATGAAAAATGGAAGATCGCCCGATTACTATAAAAAGAAAATTAGTTGTGCAGA]
GTATTATTAGAATTCTAATGAAAAATGGAAGATCGCCCGATTACTATAAAAAGAAAATTAGTTGTGCAGA|

TAATAGAGTGTCCTTTCACTGCCCCCACTTTAGGAAAGTGTGGTGTTCCCTAAATGAATAGTCCCTGTCT
TAATAGAGTGTCCTTTCACTGCCCCCACTTTAGGAAAGTGTGGTGTTCCCTAAATGAATAGTCCCTGTCT

TTTGCCTTACTCCTCACTCTCCTACTCCATAAATTGGGCATGGAATCTCATAGTTAGATCATGCAAGCHC
TTTGCCTTACTCCTCACTCTCCTACTCCATAAATTGGGCATGGAATCTCATAGTTAGATCATGCAAGC

TTATTTTCTTTTTCCCCTTTACTCTTTAGTATCAAATCTTGTTTCTTCTTTTCTTCAAGAAGAAACAIEA]
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IO P T TATTTTCTTTTTCCCCTTTACTCTTTAGTATCAAATCTTGTTTCTTCTTTTCTTCAAGAAGAAACASBA!






