
mRNA_Fasta_Sequence 

 

>Invertase 

CCTCCGGTCTGCGACGGGCGCCCTCCTCCTCGTCCTCACGCGCCTCCGGAAGCCAG

TGCCTGCGCAGTGAAGCATCCATCTGCCTCTCCTCTCGTCGGATCCGGGGCCGGCC

AGGCGGCGGCAGCATGAAGCGGGTGTCGTCGCACGTCTCCCTCGCCTCCGAGGCG

GAGATCAACCTCGATCTGTCGCGCCTCATCATCGACAAGCCCAGGTTCACGCTGGA

GCGGAAGCGCTCCTTCGACGAGCAGTCATGGAGCGAGCTCTCTCACCGCCAGAAC

GACGGCTTCGACAGCGTGCTGCAGTCGCCGGCATTCCCCTCTGGTGTCTTTGACTCG

CCCTTCTCCGTGGGCACGCATTTCGGGGGGCCGCACCCGCTGGTCAATGAGGCCTG

GGAGGCGCTCAGGAAATCGGTCGTCTACTTCCGGGAACAGCCCGTCGGTACTATTG

CTGCCGTAGACCATGCGTCGGAGGAAGTGCTCAACTATGATCAGGTTTTTGTGAGG

GATTTTGTTCCGAGTGCATTGGCTTTCCTAATGAATAATGAGACTGACATAGTGAA

GAACTTTCTCTTGAAAACTCTTCACCTTCAGAGCTCTGAGAAAATGGTAGACCGAT

TCAAGCTTGGAGCAGGTGCGATGCCTGCAAGTTTCAAGGTGGACCGTAATAAAAA

CAGAAACACTGAAACCTTAGTTGCTGATTTTGGTGAGAGTGCAATCGGCAGGGTGG

CACCGGTTGACTCTGGATTTTGGTGGATCATTCTCCTTCGGGCATATACAAAGTACA

CCGGAGATGTTAGTTTGTCAGAATCACCTGAATGCCAGAAGTGCATGAGGCTGATA

CTGAATCTCTGCTTATCTGAAGGATTTGATACTTTTCCAACTCTGCTTTGCACAGAT

GGCTGTTCAATGATTGATCGTCGAATGGGTATATATGGTTATCCCATTGAAATCCA

AGCCCTATTCTACATGGCTTTAAGATGTGCTCTCCAAATGCTCAAGCCAGAGGGTG

AAGGGAAGGATTTCATAGAAAAGATAGGGCAACGGCTACATGCACTAACTTACCA

CATGAGGAATTACTTCTGGCTAGATTTTCACCAGCTGAATAACATATACAGATACA

AAACAGAAGAGTATTCCCACACAGCTGTGAACAAGTTTAATGTCATTCCGGATTCC

ATTCCTGATTGGGTGTTTGGTTTCATGCCATGTCGAGGAGGCTACTTTCTTGGCAAC

GTCAGCCCTGCTATGATGGACTTCCGGTGGTTTGCCCTTGGTAATTGCATTGCCATT

GTATCATCTCTAGCTACCCCAGAACAGTCAGTTGCTATAATGGATCTGATCGAGGA

AAAGTGGGATGAGCTAGTTGGTGAGATGCCTTTGAAGATATGCTATCCTGCTCTCG

AGAATCATGAGTGGAGAATAATCACTGGATGTGACCCCAAGAACACCCGGTGGAG

TTACCACAATGGAGGATCGTGGCCAGTTCTTCTGTGGCTGCTGACAGCAGCCTGCA

TCAAGACTGGTCGGCCACAGATGGCAAAACGTGCCATTGAGCTTGCTGAGTCGAG

GCTGCTCAAGGACGGCTGGCCCGAGTACTACGATGGCAAGCTTGGAAGATTCGTTG

GTAAGCAGGCCAGGAAGTTCCAAACCTGGTCCATTGCTGGTTACCTCGTGGCCCGC

ATGATGCTGGAGGACCCATCGACACTGATGATGATCTCCATGGAGGAGGACCGGC

CTGTGAAGCCGACCATGCGGCGGTCAGCATCATGGAATGCCTGAATGCGTGGACA

GTTGTTTCTGAATTAAGGAAATTTAGAAGCAAAGGTTATACGTGAGTTTTTTTGGG

ATCATAAAAGTTTGATGTGATTTTGTTGGGACCGGAATAGTTCAACGTTCATTATA

GTTGAGCTCTGTCAATTAGGACAGAAATTGTATACCATAGAGGATCATAGGAGTTA

CACAGGATTTTGTCACACCTTTTTGTTTTGAATACTAGGATCCTGTTCAGTTGAAAC

CTTGATTTTGGAATAACAAATCACTATTTATGC 

 

>SUS 

CTCCCTCCCTCCTCCATTGGACTGCTTGCTCCCTGTTGACCATTGGGTATTCTGAAC

CATCGAGCCATGGCTGCCAAGCTGACTCGCCTCCACAGTCTTCGCGAACGCCTTGG

TGCCACCTTCTCCTCCCATCCCAATGAACTGATAGCACTCTTTTCCAGGTATGTTCA

CCAGGGCAAGGGAATGCTTCAGCGCCATCAGCTGCTTGCGGAGTTTGATGCCCTGT



TTGATAGTGACAAGGAGAAGTATGCACCCTTTGAAGACATTCTTCGTGCTGCTCAG

GAAGCAATTGTGCTCCCCCCATGGGTTGCACTTGCTATCAGGCCAAGGCCTGGTGT

CTGGGATTACATTCGGGTGAATGTAAGTGAGCTGGCTGTGGAGGAGCTGAGTGTTT

CTGAGTACTTGGCATTCAAGGAACAGCTGGTGGATGGACAATCCAACAGCAACTTT

GTGCTTGAGCTTGATTTTGAGCCCTTCAATGCCTCCTTTCCTCGTCCTTCCATGTCGA

AGTCCATCGGAAATGGAGTGCAATTCCTTAACCGACACCTGTCGTCCAAGTTGTTC

CAGGACAAGGAGAGTTTGTACCCCTTGCTGAACTTCCTCAAGGCTCATAACTACAA

GGGCACGACGATGATGTTGAATGACAGAATCCAAAGCCTTCGTGGTCTCCAATCAT

CCCTGAGAAAGGCAGAGGAGTATCTACTGAGTGTTCCTCAAGACACTCCCTACTCG

GAGTTCAACCATAGGTTCCAAGAGCTTGGCTTGGAGAAGGGTTGGGGTGACACTGC

GAAGCGTGTACTCGACACACTCCACTTGCTTCTCGACCTTCTGGAGGCCCCTGATCC

TGCCAACTTGGAGAAGTTCCTTGGAACTATACCAATGATGTTCAACGTTGTTATCCT

GTCTCCTCATGGCTACTTCGCCCAGTCCAATGTGCTTGGATACCCTGACACTGGCGG

TCAGGTTGTGTACATTCTGGATCAGGTCCGTGCTTTGGAGAATGAGATGCTTCTGA

GGATTAAGCAGCAAGGCCTTGATATCACTCCGAAGATCCTCATTGTTACCAGGCTG

TTGCCTGATGCTGCTGGGACTACGTGCGGTCAGCGGCTGGAGAAGGTCATTGGTAC

TGAGCACACAGACATCATTCGCGTTCCCTTCAGAAATGAGAATGGCATCCTCCGCA

AGTGGATCTCTCGTTTTGATGTCTGGCCATACCTGGAGACATACACTGAGGATGTTT

CCAGTGAAATAATGAAAGAAATGCAGGCCAAGCCTGACCTTATCATTGGCAACTA

CAGCGATGGCAACCTAGTCGCCACTCTGCTCGCGCACAAGTTGGGAGTCACTCAGT

GTACCATCGCTCATGCCTTGGAGAAAACCAAATACCCCAACTCGGACATATACTTG

GACAAATTCGACAGCCAGTACCACTTCTCTTGCCAGTTCACAGCTGACCTTATTGCC

ATGAACCACACCGATTTCATCATCACCAGCACATTCCAAGAAATCGCGGGAAGCA

AGGACACCGTGGGGCAGTACGAGTCCCACATCGCGTTCACTCTTCCTGGGCTCTAC

CGTGTCGTCCATGGCATCGATGTTTTCGATCCCAAGTTCAACATTGTCTCCCCTGGA

GCAGACATGAGTGTTTACTACCCGTATACGGAAACCGACAAGAGACTCACTGCCTT

CCATCCTGAAATCGAGGAGCTCATCTACAGCGACGTCGAGAACTCCGAGCACAAG

TTCGTGCTGAAGGACAAGAAGAAGCCGATCATCTTCTCGATGGCGCGTCTCGACCG

CGTGAAGAACATGACAGGCCTGGTCGAGATGTACGGCAAGAACGCGCGCCTGAGG

GAGCTGGCGAACCTCGTGATCGTTGCCGGTGACCACGGCAAGGAGTCCAAGGACA

GGGAGGAGCAGGCGGAGTTCAAGAAGATGTACAGCCTCATCGACGAGTACAAGTT

GAAGGGCCATATCCGGTGGATCTCGGCGCAGATGAACCGCGTCCGCAACGGGGAG

CTGTACCGCTACATTTGCGATACGAAGGGCGCATTCGTGCAGCCTGCGTTCTACGA

AGCGTTCGGCCTGACTGTGATCGAGTCCATGACGTGCGGTCTGCCAACGATCGCGA

CCTGCCATGGTGGCCCTGCTGAGATCATCGTGGACGGGGTATCTGGCCTGCACATT

GACCCTTACCACAGCGACAAGGCCGCGGATATCCTGGTCAACTTCTTTGACAAATG

CAAGGCAGATCCGAGCTACTGGGACAAGATCTCACAGGGCGGCCTGCAGAGAATC

TATGAGAAGTACACCTGGAAGCTCTACTCCGAGAGGCTGATGACCCTGACCGGCGT

GTACGGGTTCTGGAAGTACGTGAGCAACCTGGAGAGGCGCGAGACCCGCCGCTAC

ATCGAGATGTTCTACGCCCTGAAGTACCGTAGCCTGGCAAGCCAGGTTCCGCTGTC

CTTCGATTAGTACGGGGAAAGAAGAAGAAGAAGAAGCCCAGGCCGGAGAACCATC

GCCTGCATTTCGATCTGTTTCACCGCAATTCGCATTGTTAGTCGTGTATTGGAGTTA

TGTGTACTTGGTTTCCAAGAACTTTGGTTCCTTCTCGTTTTTTTTCCTTGTTTGAGCG

TTTTTGGGCAGCGCTGGCCTGGTTCCTAGTATGGTGGGAATTGGCTGCACCTTTTGC

TTCGAATAAAAATGCCTGCTCGTTCACCTGTCTTCCAGAGTGCAATGCGATGTTCTG

TTGCCCAAAAAAAAAAAAAAAAAAA 



 

>UGPase 

TGCAAGGGGAGGGGGAAGGGCGCGGCATGCGCTGAAGACAGTCTGAGGCGCTGCG

GGCAGTCTAACAGCACCCCCTCCTCGCTCGCACTCCGTTCGTCTGACATCTCCTCCC

GTCCTTTCCTTTCTGAGGCTCGCGAACCCCGACAATGGCCGCAACCGCGGTGTCGG

TCGACGAGAAGCTCGACAAGCTTCGCGCCGAGGTCGCCAAACTCAGCCAGATCAG

CGAGAACGAGAAGGCCGGGTTCATCAGCCTCGTGTCACGCTACCTCAGTGGGGAG

GCGGAGCAGATCGAGTGGAGCAAGATCCAGACCCCGACCGATGAGGTAGTGGTGC

CGTACGATACCCTCACGTCGCCTCCTGAAGATCTCGAGGAGACGAAGAAGCTGCTG

GACAAGCTCGTTGTGCTCAAGCTCAACGGAGGGCTCGGGACGACCATGGGCTGCA

CCGGACCCAAGTCTGTCATTGAAGTCCGCAATGGGTTCACATTCCTTGACCTTATTG

TGATTCAAATCGAGTCCCTGAACAAGAAGTATGGATGTAATGTCCCTTTACTTCTG

ATGAACTCTTTCAATACCCATGATGACACACAGAAGATCGTTGAGAAGTATTCCAA

CTCCAACATTGAAATTCATACTTTCAATCAGAGCCAGTATCCTCGCATTGTTACCGA

GGACTTCTTGCCACTTCCAAGCAAAGGGAAATCTGGGAAGGATGGCTGGTATCCTC

CAGGCCATGGTGATGTGTTCCCCTCTTTGAATAACAGTGGAAAACTCGACATCTTA

TTGGCTCAGGGCAAGGAGTATGTCTTCGTTGCTAACTCAGACAACTTGGGTGCTAT

AGTCGACATCAAGATCCTGAACCATCTGATCAATAACCAGAATGAATACTGCATGG

AGGTTACTCCAAAAACATTGGCTGATGTTAAAGGCGGTACTCTCATCTCTTACGAA

GGAAGAGTTCAGCTTTTGGAGATTGCCCAAGTACCTGATGAGCATGTGAATGAGTT

TAAATCAATCGAGAAGTTTAAGATATTCAACACTAACAACTTGTGGGTGAACCTTA

AAGCTGTCAAGAGACTAGTAGAGGCTGAGGCACTTAAGATGGAAATTATTCCAAA

CCCCAAGGAAGTTGATGGTGTGAAAGTCCTTCAACTTGAAACTGCAGCTGGTGCAG

CTATTCGTTTCTTTGACAAAGCGATTGGAATTAATGTTCCCCGCTCAAGATTTCTCC

CGGTGAAGGCTACATCTGATTTATTGCTTGTGCAGTCTGATCTTTACACCTTGGTTG

ATGGCTTTGTCATCCGCAATCCATCCAGAGCGAATCCAGCTAACCCTTCGATTGAG

CTTGGACCTGAGTTCAAGAAGGTTGCCAATTTCCTTGCTCGGTTCAAGTCCATCCCC

AGCATCGTCGAGCTTGACAGCTTGAAGGTTTCTGGTGATGTCTGGTTTGGTTCTGGA

ATTACGCTCAAGGGCAAGGTGACAATCACCGCCAAGTCTGGAGTGAAGTTGGAGG

TTCCAGATGGAGCTGTATTTGAAAACAAGGATGTCAATGGCCCTGAGGATCTTTAA

GCTATGCTTGCCGTCACCAGTTTTTCCCAAGGATTTGTCAATAGGAGCAGCCAACC

CAAATCACTCCCACTGAGCTCTACCTTTTGTAATTCTCGTGCCATTCCGCTCCCGCT

GTGAGGGTCCTGTGAGCCCGCTAGAGAATATGACTGTAATCTTCTTTGGTGCGTCT

GCCCTTCTGTTTTTGTGCGCCAGGGACGTATATTTTGCTGAAATGATACTACCATAG

CTTTGCGTGCCGGAGGTGCTATGTGGTGTTTCTGTGCGTTTGGTTGCAATGATAGGA

CGGGATGAGATGAGACCCTCAAATTAGGTTGTTTGGTTCTGGGTCAAAGATTGAGA

CAAGAATATCCTAGTATTGTTTCATGTTGTCCTTTAAAAAAAAAAAAAAAAAAAAA 

 

>FKI 

AGAAATTTCCCCACACGCGCCCACCTCCTCCGGTCCTCCCCTCTAGTCCTCTCTCCC

GACCCCACCTCTGCCGTCCGTGCGTCCGTCCGGCAACCGCGACGCAACAATGGCGG

CCGGGCGAGAGCTGGTGGTGAGTTTCGGCGAGATGCTGATAGACTTCGTGCCGACC

GTGGCGGGGGTCTCGCTGGCCGAGGCGCCGGCCTTCCTCAAGGCGGCCGGGGGCG

CGCCCGCCAACGTCGCCATCGCGGTCTCGCGCCTCGGTGGCGGGGCCGCCTTCGTT

GGCAAGCTCGGCGACGACGAGTTCGGCCGCATGCTCGCCGCCATCCTCCGCGACAA

CGGCGTCGACGGCGGCGGCGTCGTCTTCGACGCGGGCGCGCGCACCGCGCTTGCCT



TCGTCACCCTGCGCGCCGACGGCGAGCGCGAGTTCATGTTCTACCGCAACCCCAGC

GCCGACATGCTCCTCACTGCCGACGAGCTCAACGTCGGGCTCATCCGGAGGGCTGC

GGTCTTTCACTACGGATCAATAAGCTTGATTGCTGAGCCTTGCCGGACAGCACATC

TCCGTGCCATGGAAATTGCCAAAGAGGCTGGTGCACTGCTCTCTTACGACCCAAAC

CTGAGGGAGGCACTTTGGCCATCCCGTGAGGAGGCCCGCACCCAGATCTTGAGCAT

CTGGGACCAGGCAGATATCGTCAAGGTCAGCGAAGTCGAGCTTGAGTTCTTGACAG

GCATCAACTCAGTGGAGGACGATGTTGTCATGAAGCTGTGGCGACCTACCATGAAG

CTGCTCCTGGTGACTCTTGGAGATCAAGGATGCAAGTACTATACCAGGGATTTCCA

TGGAGCTGTCCCTTCCTTCAAAGTACAACAAGTCGATACGACTGGCGCAGGCGATG

CGTTTGTTGGTGCGCTGCTCCGAAGGATCGTTAAAGATCCATCCTCGCTACAAGAC

GAGAAGAAGCTTGTAGAGTCTATTAAATTCGCTAATGCGTGTGGAGCAATCACCGC

CACGAAGAAGGGTGCGATCCCGTCTTTGCCCACTGAAACTGAGGTCTTGCAGCTAA

TAGAGAAGGCATAGATAGATCACTGTAATTGCTTTGGTTTTCACTAGCTTCCACTTC

TGCAAATTGCAAAATGTATTGTATTCTGATCTGGAACAGAAGAAGTGGGTGCTCCA

TCTTACCTGCCATTTTTTGCTTGCCCTAGTTCCTAAGGGTGTTTTGTTTTAGAACTCT

ACTTGCAATAAGTAGAGCCCTTTTATATTTATGTATATCAGCATGCGCTCATTGACA

AAAAAAAAAAAAAAAAA 

 

>PGI 

CGGCACGAGGGCGATCGCTATCGACTTGTAGCGGAAGCCATGGCGTCGGCAGCGC

TAATCTGCGGCACGGAGCAGTGGAAGGCCCTCCAGGCGCACGTCGGCGCGATTCA

GAAGACGCACCTGCGCGACCTGATGGCCGACGCCGACCGATGCAAGGCAATGACG

GCTGAGTATGAAGGGATCTTTCTGGATTACTCGAGACAGCAGGCGACTGGTGAAAC

CATGGAGAAGCTCCTTAAATTGGCTGACGCTGCGAAGCTCAAGGAGAAGATTGAG

AAGATGTTTAAAGGTGAAAAGATAAATAGCACAGAGAACAGGTCAGTGCTTCATG

TAGCTCTGAGGGCTCCAAGAGATGCAGTCATAAACAGTGATGGGGTGAATGTGGT

CCCTGAGGTTTGGAGTGTTAAAGATAAAATCAAGCAGTTTTCAGAGACTTTTAGAA

GTGGATCATGGGTTGGAGCAACTGGAAAACCGTTGACAAATGTTGTGTCGGTTGGA

ATAGGTGGTAGCTTTCTTGGCCCTCTATTTGTGCATACTGCACTCCAGACCGATCCA

GAAGCAGCAGAATGTGCAAAAGGCCGGCAACTGAGATTCCTTGCAAATGTTGATC

CAGTTGACGTTGCACGAAGCATTAAAGATTTGGATCCAGAAACCACTCTGGTGGTG

GTTGTATCAAAGACATTCACAACAGCGGAAACAATGTTAAATGCTCGAACTCTTAA

GGAGTGGATCGTTTCTTCTCTTGGGCCACAGGCTGTTGCCAAACATATGATTGCTGT

CAGCACTAATCTTAAGCTTGTGAAGGAGTTTGGAATTGACCCAAACAATGCTTTTG

CCTTTTGGGACTGGGTTGGCGGCCGTTATAGTGTTTGCAGTGCTGTTGGCGTTCTGC

CATTATCTCTTCAGTATGGCTTTCCAATTGTCCAGAAATTTTTGGAGGGAGCTTCCA

GCATTGACAACCACTTCTACTCATCTTCATTTGAGAAAAATATACCTGTACTTCTTG

GTTTGCTGAGTGTGTGGAATGTTTCATTTCTTGGTTATCCAGCTAGGGCAATATTGC

CATATTCTCAGGCACTTGAGAAGTTGGCACCACATATACAGCAGCTTAGCATGGAG

AGTAACGGGAAGGGTGTTTCCATTGATGGCGCCCAACTTTCCTTTGAGACAGGTGA

AATTGATTTTGGTGAACCTGGAACTAATGGCCAGCACAGCTTCTATCAATTAATCC

ATCAGGGAAGGGTTATCCCTTGCGACTTTATTGGTGTTGTTAAAAGTCAGCAGCCT

GTTTACTTGAAAGGGGAAACTGTGAGTAATCATGATGAGCTTATGTCCAATTTCTTT

GCCCAACCTGATGCTCTTGCTTATGGAAAGACTCCTGAACAGTTGCACAGTGAGAA

AGTTCCAGAAAATCTTATCCCTCATAAGACTTTTAAGGGCAACCGGCCATCACTAA

GTTTGCTTCTGCCTACACTATCCGCATATGAGGTTGGACAGCTTTTATCCATCTATG



AGCACCGGATTGCAGTTCAGGGCTTCATATGGGGAATTAACTCATTTGACCAGTGG

GGAGTGGAGCTAGGGAAGTCACTCGCTTCTCAAGTGAGGAAACAGCTGCATGGAA

CCCGGATGGAAGGAAAGCCTGTTGAGGGTTTTAACCACAGCACTTCAAGTTTGCTT

GCACGATATCTTGCTGTCAAGCCATCCACCCCGTATGATACTACCGTGCTGCCGAA

GGTGTAATTACTCAGTTGTTTTTGACATGCCAATTGCTGAGTTCTGACTTGGCAAGG

TTGAGCATAAGTCTTTCTTCATTTGGGAGTTATCACAGAGCCAGTTTGGCAGTGCTG

TAGTTTTGGTTTACCTACTCTTTGTAGAAGAAAAGTGAAGAGTGGATATTATGGAA

CCAAATATATACCTACGGCAGCACGCAGCATGATGAAACATATTTAAAAAATTTGG

GTGCTCTACCACATGCCCGTGGAATAAAACGGATGTAAACTCAGTGCACTTATAAC

ACCCTAATTGTGGTTTTGTTTGTGGTTCAAAAA 

 

>PGMI 

CTTTCCCTGCCCTTCCCCGCTATAATATCGCGCCCTCGTCGCCATCGTCACCACACC

ACCACTCCCTCACTGCCCTCTCACTCCCGATCCCTGCACCACTACCGCCTCCTCCGC

TTCACCCCTCTCGTCGCCTCTTGCGGCGACCGGCGGCGGATCGTCCGCGGCGCAAG

CGCAACCATGGGGCTCTTCACCGTGACGAAGAAGGCCACCACCCCCTTCGAAGGCC

AGAAGCCCGGTACCTCCGGCCTCCGCAAGAAGGTTACTGTATTCCAGCAGCCTCAT

TATCTGCAGAACTTTGTCCAGTCAACATTCAATGCCCTTCCTGCAGACCAAGTAAA

AGGTGCAACCATTGTTGTCTCTGGTGATGGCCGCTATTTCTCAAAAGATGCTGTTCA

GATCATAACAAAAATGGCTGCTGCCAATGGAGTAAGACGTGTTTGGGTTGGACAA

AACAGTCTCATGTCTACTCCTGCTGTATCTGCTGTCATCCGTGAAAGAATTGGTGCA

GATGGATCAAAGGCTACTGGTGCCTTCATCTTGACAGCGAGCCATAACCCAGGTGG

TCCTACGGAGGACTTCGGTATCAAATACAATATGGGAAATGGTGGACCTGCCCCTG

AATCCGTTACCGACAAGATTTTCTCTAATACAACGACAATCTCTGAATACCTCATCT

CTGAAGACCTTCCAGATGTTGATATTTCTGTTGTCGGTGTCACCAGCTTCAGTGGAC

CCGAAGGCCCCTTTGATGTGGATGTCTTTGACTCTAGTGTAAATTACATAAAGTTA

ATGAAGACAATTTTTGACTTCGAAGCAATAAAAAAGCTGCTGACCTCCCCAAAGTT

TACATTCTGTTATGATGCGCTCCATGGTGTTGCTGGAGCTTATGCCAAACACATTTT

TGTGGAAGAGCTTGGTGCTGATGAAAGCTCACTGTTGAATTGTGTCCCAAAAGAGG

ACTTTGGAGGTGGTCATCCGGATCCTAACCTCACCTATGCAAAAGAGTTGGTTGAA

CGGATGGGTCTTGGAAAGTCATCCTCAAATGTTGAACCTCCTGAATTTGGTGCTGC

AGCTGATGGAGATGCTGACCGCAACATGATTCTGGGTAAAAGATTCTTTGTGACAC

CATCGGACTCTGTTGCCATTATAGCGGCCAATGCTGTTCAATCAATTCCTTACTTTG

CTTCTGGCCTGAAGGGAGTTGCCAGGAGCATGCCAACATCAGCTGCCCTTGATGTT

GTTGCAAAGAATTTGAATCTCAAGTTCTTTGAGGTGCCTACTGGGTGGAAATTTTTT

GGGAATTTGATGGATGCTGGAATGTGCTCAATCTGTGGTGAAGAAAGCTTTGGCAC

TGGGTCTGACCACATTCGTGAGAAAGATGGCATCTGGGCTGTGCTTGCATGGCTTT

CTATTATTGCTTTCAAGAATAAGGACAACCTTGGAGGAGATAAGCTTGTCACTGTT

GAAGATATTGTCCGTCAGCATTGGGCCACATATGGTCGCCATTATTACACACGCTA

TGACTATGAGAATGTCGATGCTGGGGCTGCTAAGGAGCTGATGGCAAACCTAGTA

AGCATGCAGTCATCACTTTCTGATGTTAACAAGTTGATCAAGGAGATCCGGTCTGA

TGTTTCTGAAGTAGTTGCAGCTGACGAGTTTGAGTACAAGGATCCAGTTGATGGCT

CTGTGTCCAAGCACCAGGGCATCCGATACCTCTTCGGAGATGGTTCACGACTGGTG

TTCCGTCTATCCGGAACCGGTTCTGTTGGTGCCACCATCCGTGTCTACATCGAGCAA

TACGAGAAGGATTCCTCCAAGACCGGCAGGGATTCACAGGAGGCCCTTGCTCCACT

GGTTGATGTTGCGCTCAAGCTCTCCAAGATGCAAGAGTACACTGGCCGCTCTGCCC



CCACCGTTATCACATAAATTTTTGAAGAGTGATTTACAATGAGTTGAGGCGCTTAC

ACAAATTTTCATTCAAGCCTCTTGTTCTATAGTTCTACTTCCTGTTGCATCTCACCAA

TGAATAAAATGTATGTATCAGACTCGCCCCGTTTTTTTTTTGTCCATGTACTGCAGT

GCAGCGGACTGAGCCGCTGGCACAGCATGCGGTAATAATCTTGTCACAGTGACAGT

GCTGT 

 

>AM-AGPase-LS 

ACGGGGAGCAGGGCACACGCGGCGTAGTAGCGCCAAGCGAGGCCGCGGCCACGCC

TTCTCCACCGTTCGTCCGTCCATTCCCATTCTCATTTCCATTTGCCTCGCTCGCCTTC

CTCCTCCCCACTCCACTCCATTCCAACGCAACGGCCTCGCCCCGCTTTATAGGCCGC

CGCCCGCGCCACATCGCCACCGTCTCGCACCGTCGCGGCCACCCATTCTCTCTCGTC

CATCGCATCGCTCCGGCTCCCAGCGCAATCGATCCATCCGTCCCTAGGTGTGCTTCA

GCTATGCAGTTCAGCAGCGTGCTTCCCCTAGAGGGAAAAGCGTGTATGAGCCCAGT

GAGGAGAGGCAGTGGAGGTTATGGGAGTGAGAGGATGAGGATCAACTGCTGCAGC

ATCAGGCGCAACAAGGCACTGAGGAGGATGTGTTTCAGTGCAAGGGGTGCTGTGA

GCAGCACGCAGTGTGTGCTCACATCAGATGCTGGCCCAGACACTCTTGTCGTCCGA

ACATCCTTTCGGAGGAATTATGCTGATCCTAATGAAGTCGCTGCCGTCATTTTGGGT

GGTGGTACCGGGACTCAGCTTTTCCCTCTCACAAGCACAAGGGCCACCCCTGCTGT

TCCTATTGGAGGATGTTACAGGCTTATTGATATCCCCATGAGCAACTGTTTCAACA

GTGGCATAAACAAGATATTTGTTATGACTCAGTTCAACTCAGCTTCTCTTAACCGTC

ACATTCATCGTACCTATCTTGGTGGGGGGATCAACTTCACTGATGGATCTGTTGAG

GTGCTGGCTGCAACACAAATGCCTGGGGAGGCTGCTGGTTGGTTCCAGGGCACAGC

AGACGCCGTTAGAAAATTTATCTGGGTACTTGAGGATTATTACAAGCATAAAGCTA

TAGAACACATTTTGATTTTGTCAGGAGATCAACTCTATCGTATGGATTACATGGAG

CTTGTGCAGAAACATGTCGATGACAATGCAGACATAACTTTATCATGCGCTCCTGT

TGGAGAGAGTCGAGCATCTGACTATGGATTAGTTAAGTTCGATAGTTCAGGCCGTG

TAATTCAGTTCTCTGAGAAACCAAAGGGTGCTGCCTTGGAAGAAATGAAAGTGGAT

ACCAGCTTCCTCAATTTCGCCATTGATTCCCCAGCTGAATATCCCTATATCGCTTCA

ATGGGAGTTTACGTTTTTAAGAGAGATGTTTTGTTAGACCTTCTAAAGTCACGGTAT

GCTGAACTGCATGACTTTGGTTCTGAAATTCTGCCCAAGGCTTTGCATGAGCACAA

TGTACAGGCATATGTTTTCACTGACTACTGGGAGGACATTGGAACAATCAGATCTT

TCTTTGATGCAAACATGGCCCTCTGCGAGCAGCCTCCAAAGTTCGAGTTTTACGAT

CCGAAAACACCATTCTTCACTTCCCCTCGGTACTTGCCACCAACGAAGTCGGATAA

GTGCAGGATTAAAGACGCGATCATTTCACACGGCTGCTTCTTGCGTGAGTGTGCCA

TCGAGCACTCTATTGTTGGTGTTCGCTCACGCCTAAACTCTGGATGCGAGCTCAAG

AATACCATGATGATGGGTGCGGATTTGTATGAGACCGAAGACGAGATCTCAAGGC

TACTGGCAGAGGGCAAGGTGCCCATTGGCGTAGGGGAGAACACGAAGATAAGCAA

CTGCATCATCGACATGAATGCCAGGGTTGGAAGGAACGTCTCCATAACAAACAAA

GAGGGCGTCCAAGAAGCCGACCGGCCGGACGAAGGATACTACATCCGGTCTGGGA

TCGTGGTAGTCCTGAAGAACGCAACCATCAAGGACGGCACCGTCATATAGAGACT

AACTTTGGCCTTACGCATGGCGTGCAAGGTTACAGGTTAGTCATCGTCTTGAGAGT

TGAGACTTAGTTTGAGGCGCGCGCCCGACCTTGACTTGAGCCGTCGGAGGGACAAG

AACATGAGGAAGAAGGGCTGGTGGTGCCGGATGTTGCCATGGACGACGAGAAATG

GTTTGGTGCGGTCGCATCGGTTCCAGTAGCTAGCTCTTCCGATGTTATTAATATATG

TATCTAGTGGAGTAGTGCGAACAGTGCAATAAGCTGGGCGAGCAAAGCCGCGGCA



ACTCTTGGCTTGGGGATTGTTGGTGCATCTTGTAAATAATAAACTCGGACGCAGCA

AATGAAACATGCCCCTCATCTTCTTCC 

 

>AM-AGPase-SS 

AAACCATGGACATGGCTTTGGCGTCTAAAGCCTCCCCTCCGCCATGGAATGCCACC

GCCGCCGAGCAGCCAATTCCAAAGCGTGACAAAGCCGCTGCAAATGATTCAACAT

ACCTCAATCCTCAAGCTCATGATAGTGTTCTTGGAATCATTCTGGGAGGTGGTGCT

GGGACTAGATTGTACCCCTTGACAAAGAAGCGTGCCAAGCCTGCAGTGCCATTGGG

TGCCAACTATAGACTGATTGATATTCCTGTCAGCAATTGTCTCAACAGCAACATAT

CCAAGATCTATGTGCTAACGCAATTTAACTCTGCTTCCCTCAACCGTCACCTCTCAA

GAGCCTACGGGAGCAACATTGGAGGGTACAAGAATGAAGGGTTTGTTGAAGTCTT

AGCTGCACAGCAGAGCCCAGATAATCCAAACTGGTTTCAGGGTACTGCAGATGCTG

TAAGGCAGTACTTGTGGTTGTTTGAGGAGCATAATGTGATGGAATTTCTAATTCTTG

CTGGCGATCACCTGTACCGGATGGACTATGAAAAGTTCATTCAGGCACACAGAGA

AACAAATGCTGATATTACCGTTGCTGCCCTACCGATGGATGAGAAACGTGCAACTG

CATTTGGCCTCATGAAAATTGATGAAGAAGGGAGGATCATTGAGTTTGCTGAGAAA

CCGAAAGGAGAGCAGTTGAAAGCAATGATGGTTGACACCACCATACTTGGCCTTG

ATGACGTGAGGGCAAAGGAAATGCCTTATATTGCTAGCATGGGTATCTATGTTTTC

AGCAAAGATGTAATGCTTCAGCTCCTCCGTGAACAATTTCCTGAAGCCAATGACTT

TGGAAGTGAGGTTATTCCAGGTGCAACCAGCATTGGAAAGAGGGTTCAGGCTTATC

TGTATGATGGTTACTGGGAAGATATCGGTACCATTGCGGCATTTTATAATGCAAAC

TTGGGAATAACCAAGAAGCCAATACCAGATTTCAGCTTCTATGACCGTTTTGCTCC

AATTTATACACAACCTCGACACCTGCCACCTTCAAAGGTTCTTGATGCTGATGTGA

CAGACAGTGTTATTGGTGAAGGATGTGTTATTAAAAACTGCAAGATAAACCATTCT

GTAGTTGGACTCCGATCTTGCATATCTGAAGGTGCTATCATAGAGGACAGTTTACT

AATGGGTGCGGACTACTATGAGACAGAAGCTGATAAAAAACTCCTTGCCGAAAAA

GGTGGCATTCCTATTGGTATTGGGAAAAATTCATGCATCAGGAGAGCAATCATTGA

CAAGAATGCTCGAATTGGAGACAATGTTAAGATACTCAATGCTGACAATGTTCAAG

AAGCTGCAATGGAGACAGACGGGTACTTCATCAAAGGTGGAATTGTCACAGTGAT

CAAGGATGCTTTACTCCCTAGTGGAACAGTTATATGAAGTGAACGTGCGACATGCA

GCTGTGTGTCTCGACATTCGACAATGATCAGCACCTGGTTACATGCGTGATCTGCA

GATCAGTCTGTTGGAGATCATCGGAGCAATAAAAGTGTCATCCAAGGCATTTTTTC

TTTCTTTTTGCTCTTTTGTGTCCTTCAATGTTGTAGGGTAGAATGTTGTAGCAGCAA

ATGTTAGTTACATGTTGAATCGACATTGGGGGCCTGGATTTGGGGATACATCATGC

TGTAAATTGATCAGTTTAATTACCATACTGTGCTGCTTTGAGCGAAGCCATGGAGA

CCATGCTCCACTTTTGTGCC 

 

>GBSS1 

TGCAACGTCTAGGATTGTCACACGCCTTGGTCGCGTCGATGCGGTGGTGAGCAGAG

CAGCAACAGCTGGGCGGCCCAAAGTTGGCTTCCGTGTCTTCGTCGTACGTACGCGC

GCGCCGGGGACACGCAGGGAGCGGAGAGCGAGCCGTGCACGGGGAGGTGGTGTG

GAAGTGGAGCCGCGCGCCCGCGCCCGCGCCCGGTGGGCAACCCAAAAGTACCCAC

GACAAGCGAAGGCGCCAAAGCGATCCAAGCTCCGGAACGCATCAGCCACAAGCAG

CCGAGAACCGAACCGGTGGGCGACGCGTCGTGGGACGGACGCGGGCGACGCTTCC

AAACGGGGTCACGTACGCCGGCGTGTGCGTGCGTGCGTGCAGACGACAAGCCAAG

GCGAGGCAGCCCCCGATCGGGAAAAGCGTCAAGTAGGTGCGCCGGGCTTTGGCCT



TTGGGCGCGAGCGCTGGCGTGCGGGTCAGTCGCTGGTGCGCAGTGCCGGGGGGAA

CGGGTATCGTGGGGGGCGCGGGCGGAGGAGAGCGTGGCGAGGGCCGAGAGCAGC

GCGCGGCCGGGTCACGCAACGCGCCCCACGTACGGCCTCCCCAGTCCCCCCGCGCG

CGCTAGAAATACCGAGGCCTGGACCGGGGGGCCCCCGGCACATCCATCCATCGAC

CGATCGATCGATCGCCACAGCCAACACCACCCGCCGAGGCGACGCGACAGCCGCC

AGGAGGAAGGAATAAACTCACTGCCAGCCAGTGAAGGGGGAGAAGTGTACTGCTC

CGTCGACCAGTGCGCGCACCGCCCGGCAGGGCTGCTCATCTCGTCGACGACCAGGT

TCCGTTCCGTTCCGATCCTGTCCTTGAGTTTCGTCCAGATACTGGCGTGTATCTGCG

TGTTTGATGATCCAGGTTCTTCGAACCTAAATCTGTCCGTGCACATGTCTTCTCTCT

CTCTGTCTCTCTCTGCTATGCAGTGGATTAATCGGCATGGCGGCTCTGGCCACGTCG

CAGCTCGTCGCAACGCGCGCCGGCCTGGGCGTCCCGGACGCGTCCACGTTCCGCCG

CGGCGCCGCGCAGGGCCTGAGGGGGGCCCGGGCGTCGGCGGCGGCGGACACGCTC

AGCATGCGGACCAGCGCGCGCGCGGCGCCCAGGCACCAGCACCAGCAGCAGCAGG

CGCGCCGCGGGGCCAGGTTCCCGTCGCTCGTCGTGTGCGCCAGCGCCGGCATGAAC

GTCGTCTTCGTCGGCGCCGAGATGGCGCCGTGGAGCAAGACCGGCGGCCTCGGCG

ACGTCCTCGGCGGCCTGCCGCCGGCCATGGCCGTAAGCGCGCGCACCGAGACATG

CATCCGTTGGATCGCGTCTTCTTCGTGCTCTTGCCGCGTGCATGATGCATGTGTTTC

CTCCTGGCTTGTGTTCGTGTATGTGACGTGTTTGTTCGGGCATGCATGCAGGCGAAC

GGGCACCGTGTCATGGTCGTCTCTCCCCGCTACGACCAGTACAAGGACGCCTGGGA

CACCAGCGTCGTGTCCGAGGTACGGCCACCGAGACCAGATTCAGATCACAGTCAC

ACACACCGTCATATGAACCTTTCTCTGCTCTGATGCCTGCAACTGCAAATGCATGC

AGATCAAGATGGGAGACGGGTACGAGACGGTCAGGTTCTTCCACTGCTACAAGCG

CGGAGTGGACCGCGTGTTCGTTGACCACCCACTGTTCCTGGAGAGGGTGAGACGAG

ATCTGATCACTCGATACGCAATTACCACCCCATTGTAAGCAGTTACAGTGAGCTTTT

TTTCCCCCCGGCCTGGTCGCTGGTTTCAGGTTTGGGGAAAGACCGAGGAGAAGATC

TACGGGCCTGTCGCTGGAACGGACTACAGGGACAACCAGCTGCGGTTCAGCCTGCT

ATGCCAGGTCAGGATGGCTTGCTACTACAACTTCAGATCATCTGTATGCAGCAGTA

TACACCGATGAGAAATGCATGCTGTTCTGCAGGCAGCACTTGAAGCTCCAAGGATC

CTGAGCCTCAACAACAACCCATACTTCTCCGGACCATACGGTAAGAGTTGCAGTCT

TCGTATATATCTGTTGAGCTCGACAATCTTCACAGGAAACGGCCCATCAGACGGAC

TGTCATTTTACACTGACTACTGCTGCTGCTCTTCGTCCATCCATACAAGGGGAGGAC

GTCGTGTTCGTCTGCAACGACTGGCACACCGGCCCTCTCTCGTGCTACCTCAAGAG

CAACTACCAGTCCCACGGCATCTACAGGGACGCAAAGGTTGCCTTCTCTGAACTGA

ACAACGCCGTCTTCGTTCTCCATGCTCGTATACCTCGTCTGGTGGTGGTGCTTCTCT

GAGAAACTGAAACTGACTGCATGTCTGTCTGACCATCTTCACGTACTACCTACCAG

ACCGCTTTCTGCATCCACAACATCTCCTACCAGGGCCGGTTCGCCTTCTCCGACTAC

CCGGAGCTGAACCTCCCGGAGAGATTCAAGTCGTCCTTCGATTTCATCGACGGGTC

TGTTTTCCTGCGTGCATGTGAACATTCATGAATGGTAACCCACAACTGCTCGCGTCC

TGCTGGTTCATTATCTGACCTTGATTGCATTGCAGCTACGAGAAGCCCGTGGAAGG

CCGGAAGATCAACTGGATGAAGGCCGGGATCCTCGAGGCCGACAGGGTCCTCACC

GTCAGCCCCTACTACGCCGAGGAGCTCATCTCCGGCATCGCCAGGGGCTGCGAGCT

CGACAACATCATGCGCCTCACCGGCATCACCGGCATCGTCAACGGCATGGACGTCA

GCGAGTGGGACCCCAGCAGGGACAAGTACATCGCCGTGAAGTACGACGTGTCGAC

GGTGAGCTGGCTAGCTCTGATTCTGCTGCCTGGTCCTCCTGCTCATCATGCTGGTTC

GGTACTGACGCGGCAAGTGTACGTACGTGCGTGCGACGGTGGTGTCCGGTTCAGGC

CGTGGAGGCCAAGGCGCTGAACAAGGAGGCGCTGCAGGCGGAGGTCGGGCTCCCG



GTGGACCGGAACATCCCGCTGGTGGCGTTCATCGGCAGGCTGGAAGAGCAGAAGG

GCCCCGACGTCATGGCGGCCGCCATCCCGCAGCTCATGGAGATGGTGGAGGACGT

GCAGATCGTTCTGCTGGTACGTGCGCCGCCCGCCACCCGGCTACTACATGCGTGTA

TAATCGTTCTACTGGAACATACGTGTGAGCAACGCGATGGATAATGCTGCAGGGCA

CGGGCAAGAAGAAGTTCGAGCGCATGCTCATGAGCGCCGAGGAGAAGTTCCCAGG

CAAGGTGCGCGCCGTGGTCAAGTTCAACGCGGCGCTGGCGCACCACATCATGGCC

GGCGCCGACGTGCTCGCCGTCACCAGCCGCTTCGAGCCCTGCGGCCTCATCCAGCT

GCAGGGGATGCGATACGGAACGGTACGAGAGAGAAAAAAAAACATCCTGAATCCT

GACGAGAGGGACAGAGACAGATTGATTATGAATGCTTCATCGATTTGAATTGATTG

ATCGATGTCTCCCGCTGCGACTCTTGCAGCCCTGCGCCTGCGCGTCCACCGGTGGA

CTCGTCGACACCATCATCGAAGGCAAGACCGGGTTCCACATGGGCCGCCTCAGCGT

CGACGTAAGCCTAGCTCTGCCATGATCTTTCTTCTTTCTGTATGTATGTATGTATGA

ATCAGCACCGCCATTCTTGTTTCGTCGTCCTCTCTTCCCAGTGCAACGTCGTGGAGC

CGGCGGACGTCAAGAAGGTGGCCACCACCTTGCAGCGCGCCATCAAGGTGGTCGG

CACGCCGGCGTACGAGGAGATGGTGAGGAACTGCATGATCCAGGATCTCTCCTGG

AAGGTACGTACGCCCGCCCCGCCAGAGCAGAGCGCCAAGCCGCCAAGATTGATCG

ATCGACCGACCACACGTACGCGCCTCGCTCCTGTCGCTGACCGTGGTTTAATTTGC

GAAATGCGCAGGGCCCTGCCAAGAACTGGGAGAACGTGCTGCTCAGCCTCGGGGT

CGCCGGCGGCGAGCCAGGGGTCGAAGGCGAGGAGATCGCGCCGCTCGCCAAGGAG

AACGTGGCCGCGCCCTGAAGAGTTCGGCCTGCAGGGCCCCTGATCTCGCGCGTGGT

GCAAAGATGTTGGGACATCTTCTTATATATGCTGTTTCGTTTATGTGATATGGACAA

GTATGTGTAGATGCTTGCTTGTGCTAGTGTAATGTAGTGTAGTGGTGGCCAGTGGC

ACAACCTAATAAGCGCATGAACTAATTGCTTGCGTGTGTAGTTAAGTACCGATCGG

TAATTTTATATTGCGAGTAAATAAATGGACCTGTAGTGGTGGAGTAAATAATCCCT

GCTGTTCGGTGTTCTTATCGCTCCTCGTATAGATATTATATAGAGTACATTTTTCTCT

CTCTGAATCCTACGTTTGTGAAATTTCTATATCATTACTGTAAAA 

 

>GBSSIIa 

CTGCAGCCAGCGCGAGGTACCTGGCTGGCATTTTGCATTTGAGGCATTTGACAGGT

CATCATTGAATGGCTGCAACGATGGGTTCAATATCTGCCAATGGTTCTTACCAAAC

AAATAGGCCCAGTGCACTAAAGCAGGCACCTCACATGCAATTCCAACAATGTTGCA

ACGGTGGACTTAGGTTCTTAAGCAAGCACTCCCAATCCATGCGAAGTAAGATACAG

GTGGCTAAAAGAAGAGCTACAGATAATGGAATTCATCCAAAGACTACGGGACATC

GGGCACCTATTGTATGTTCTGCTGGGATGACTATTGTATTTGTTGCAACTGAAGTGC

ACCCATGGTGCAAAACTGGTGGCCTCGGTGATGTTGTAGGAGGACTGCCCCCAGCT

TTGGCTGCTATGGGACACCGTGTCATGACAATAGCTCCTCGTTATGATCAATACAA

GGATGCATGGGATACAAGTGTCCTTGTTGAGGTAAATATTGGTGACACGGTAGAAA

CTGTTCGCTTCTTCCACTGCTACAAAAGAGGAGTCGATCGTGTTTTTGTTGATCATC

CTATGTTTCTTGAAAAGGTATGGGGCAAGACTGGAGCAAAATTGTGTGGTCCTACT

ACTGGAACTGACTATCGAGATAACCAGTTGAGGTTCTGCCTTTTGTGCCTTGCTACT

TTGGAGGCTCCAAGAGTTCTCAATTTCAACAATTCTGAATATTTCTCTGGACCATAT

GGGGAAGATGTTGTCTTCGTAGCCAATGATTGGCACACTGCTATTTTGCCATGTTAT

CTGAAGAGCATGTATAAGCCAAATGGAATTTATAAAAATGCTAAGGTTGCTTTCTG

CATACATAATATTGCCTATCAAGGTAGATTTGCCAGAGCAGACTTCGATCTTCTTA

ATCTACCTGACAGTTTCTTGCCATCATTCGATTTTATTGATGGACATGTTAAGCCTG

TTCTAGGGAGAAAGCTTAACTGGATGAAGGCAGGGATCATTGAGAGTGATATGGT



TCTAACAGTCAGTCCACATTATGTCAAGGAACTCATTTCTGGCCCAGATAAGGGTG

TTGAGTTGGATGGTGTCCTTCGCACAAAGCCTCTTGAAATTGGAATCGTAAATGGC

ATGGATGTTTATGAATGGGATCCTTCAACAGATAAGTACATCAGCGTGAAATATGA

TGCAACAACGGTAACTGAAGCAAGGGCTCTCAATAAAGAGAGGTTGCAAGCCGAA

GTCGGATTGCCTGTGGACTCGAGCATCCCTGTTATAGTTTTCGTCGGGCGTCTCGAA

GAACAGAAAGGGTCCGACATACTCATTGCAGCCATTCCAGAGTTCGTGGGCGAGA

ATGTCCAGATAATCGTTCTTGGCACGGGAAAGAAGAAGATGGAGGAGGAACTAAC

GCAGCTGGAAGTGAAATATCCAAACAACGCTAGAGGCATAGCGAAATTCAATGTT

CCATTGGCACACATGATGTTTGCTGGGGCTGACTTCATTATCGTCCCGAGCAGGTTT

GAGCCATGTGGTCTCATTCAGCTGCAAGGGATGCGATATGGAGTGATTCCCATCTG

TTCATCCACTGGAGGACTTGTCGACACGGTTGAGGAGGGTGTCACCGGATTCCACA

TGGGTTCTTTCAATGTCGAGTGTGAAACTGTAGACCCAGCCGACGTGACAGCAGTA

GCGTCAACCGTCACGCGAGCCCTGATGCAGTACGACACCCCGGCGTTCCATGAGAT

GGTTCAGAACTGCATGGCGCAAGACCTGTCCTGGAAGGGGCCTGCGAAGGAGTGG

GAGGAGGTGCTTCTGGGCCTTGGAGTCGAGGGGAGTCGAGCTGGCATCGACGACG

CAGAGGAGATCGCCCCACTTGCCAAGGAAAACGTAGCCACTCCGTGAGGGCTTGG

TG 

 

>SSI 

CGCGCGATCCACGGCCCCCGCCCCCCGCGCTCCTGTCTGCTCTCCCTCTCCGCAATG

GCGACGCCCTCGGCCGTGGGCGCCGCGTGCCTCCTCCTCGCGCGGGCCGCCTGGCC

GGCCGCCGTCGGCGACCGGGCGCGCCCGCGGCGGCTCCAGCGCGTGCTGCGCCGC

CGGTGCGTCGCGGAGCTGAGCAGGGAGGGGCCCGCGCCGCGCCCGCTGCCACCCG

CGCTGCTGGCGCCCCCGCTCGTGCCCGGCTTCCTCGCGCCGCCGGCCGAGCCCACG

GGTGAGCCGGCATCGACGCCGCCGCCCGTGCCCGACGCCGGCCTGGGGGACCTCG

GTCTCGAACCTGAAGGGATTGCTGAAGGTTCCATCGATAACACAGTAGTTGTGGCA

AGTGAGCAAGATTCTGAGATTGTGGTTGGAAAGGAGCAAGCTCGAGCTAAAGTAA

CACAAAGCATTGTCTTTGTAACCGGCGAAGCTTCTCCTTATGCAAAGTCTGGGGGT

CTAGGAGATGTTTGTGGTTCATTGCCAGTTGCTCTTGCTGCTCGTGGTCACCGTGTG

ATGGTTGTAATGCCCAGATATTTAAATGGTACCTCCGATAAGAATTATGCAAATGC

ATTTTACACAGAAAAACACATTCGGATTCCATGCTTTGGCGGTGAACATGAAGTTA

CCTTCTTCCATGAGTATAGAGATTCAGTTGACTGGGTGTTTGTTGATCATCCCTCAT

ATCACAGACCTGGAAATTTATATGGAGATAAGTTTGGTGCTTTTGGTGATAATCAG

TTCAGATACACACTCCTTTGCTATGCTGCATGTGAGGCTCCTTTGATCCTTGAATTG

GGAGGATATATTTATGGACAGAATTGCATGTTTGTTGTCAATGATTGGCATGCCAG

TCTAGTGCCAGTCCTTCTTGCTGCAAAATATAGACCATATGGTGTTTATAAAGACTC

CCGCAGCATTCTTGTAATACATAATTTAGCACATCAGGGTGTAGAGCCTGCAAGCA

CATATCCTGACCTTGGGTTGCCACCTGAATGGTATGGAGCTCTGGAGTGGGTATTC

CCTGAATGGGCGAGGAGGCATGCCCTTGACAAGGGTGAGGCAGTTAATTTTTTGAA

AGGTGCAGTTGTGACAGCAGATCGAATCGTGACTGTCAGTAAGGGTTATTCGTGGG

AGGTCACAACTGCTGAAGGTGGACAGGGCCTCAATGAGCTCTTAAGCTCCAGAAA

GAGTGTATTAAACGGAATTGTAAATGGAATTGACATTAATGATTGGAACCCTGCCA

CAGACAAATGTATCCCCTGTCATTATTCTGTTGATGACCTCTCTGGAAAGGCCAAA

TGTAAAGGTGCATTGCAGAAGGAGCTGGGTTTACCTATAAGGCCTGATGTTCCTCT

GATTGGCTTTATTGGAAGGTTGGATTATCAGAAAGGCATTGATCTCATTCAACTTAT

CATACCAGATCTCATGCGGGAAGATGTTCAATTTGTCATGCTTGGATCTGGTGACC



CAGAGCTTGAAGATTGGATGAGATCTACAGAGTCGATCTTCAAGGATAAATTTCGT

GGATGGGTTGGATTTAGTGTTCCAGTTTCCCACCGAATAACTGCCGGCTGCGATAT

ATTGTTAATGCCATCCAGATTCGAACCTTGTGGTCTCAATCAGCTATATGCTATGCA

GTATGGCACAGTTCCTGTTGTCCATGCAACTGGGGGCCTTAGAGATACCGTGGAGA

ACTTCAACCCTTTCGGTGAGAATGGAGAGCAGGGTACAGGGTGGGCATTCGCACCC

CTAACCACAGAAAACATGTTGTGGACATTGCGAACTGCAATATCTACATACAGGGA

ACACAAGTCCTCCTGGGAAGGGCTAATGAAGCGAGGCATGTCAAAAGACTTCACG

TGGGACCATGCCGCTGAACAATACGAACAAATCTTCCAGTGGGCCTTCATCGATCG

ACCCTATGTCATGTAAAAAAAGGACCAAAGTGGTGGTTCCTTGAAGATCATCAGTT

CATCATCCTATAGTAAGCTAAATGATGAAAGAAAACCCCTGTACATTACATGGAAG

GCAGACCGGCTATTGGCTCCATTGCTCCAACGTCTGCTTTGGCTGGCTTGCCTCGAT

GCACCGGATGCAGTGAGGAATCCAGTCGAACGACAGTTTTGAAGGATAGGAAGGG

GAGCTGGAAGCAGTCACGCAGGCAGCCTCGCCGTGATTCATATGGAACAAGCTGG

AGTCAGTTTCTGCTATGCCACTCACTGTTTACCTTAAGATTATTACCTGTGTTGTTGT

CCTTTGCTCGTTAGGGCTGATAACATAATGACTCATTAGAAAATCATGCCTCGTTTT

TA 

 

>SSIIc 

GGCAGTCCGGCCCACTCGGCCACTCCCGTCGCGGCTCGCGAGGAGAGAGAAGAGT

AAAAGAGCACCTTCTTCTCCGCGTCCCCATCCCACCACACCTCCGGATCAGCAGCG

AAGTAGCCTGCACTACGCCGGTGCCTAGTAGTAGTAGCACCGCTCCGGCTCCACTG

TTGAACGTTGAACGGAAGCCAGACCGGCCCGCACCTTGATGCCCGCTCCTATGGCG

GCTTCCACCTTCCCCGTCGCCCCGCTGCACGCGCCGCCGCTGGTGCGCCCCCGGGT

CGTCCCTCCTTCCCCCACCTTCGGCTGCTGCTGCCGCTGCTCCGCTCCGCGCGGGGG

GCTCACCTTGCGCCCGCAGGCTTGCGCTCCACGCCGCCGCTGCAACCCCGCGATCC

GCCCGGTGAGGTTCTGTGCGGAAGTTGGTTCGGTGTGGCCCGTGGTGCTCACTCGA

TCGATCAGAAGGGGGTTTCAAAAGGGTATAAGTGTCGCAAGGGTGGATGACAATG

CTGCTGGTCAAGTCAGTTTAGGTGATGACAACGAGGATTTAGACCATATCACCAAC

GAAACCCTTCGTACCACAATAAGGAAAAGCAAGGAAGTGCTGGCAAGGCACAAGA

TCATAATGAATCAGATATCAGAAAAGAAGCAGCTCATCTCAACTATACTAGACAGT

TCCATTCATAATGAGCAAGAGCCACTCAGTGGTCAGAGTGATGGTTCCTTATCAAA

CCTGAATGCAATTGCAAAGGGCACAGAGATTGGTTATGACCATCAGACATACCATA

ATAGGTCTTTACAGCAATATGAATTTGACACCACTTATGGAGAATCCATCTACGAT

CAGAACACATACTATGAAAGTTCAGAAGACGACGGCACTGATTTCAGTGAGAATT

ATCAGTATAAAAGTTTTCCTAGAGCTACTCGTAGTGTGTATGAACTAGAAGAAGAT

AATGGTATGAAACAAGGCTATGTGGTACAACTAAGTCAAGCAAGTGGACATGAGC

AGTCAGTTAACGAGGGAACAAATGACAATGCGTCTGAAGTTGATGTTATGAATGTC

ATATTGGTAGCCGCAGAGTGTGCTCCTTGGTCCAAAACAGGTGGGCTTGGGGATGT

TGCTGGAGCTTTGCCTAAGGCTTTGGCCAAGAGAGGTCATCGTGTCATGGTAGTAG

TTCCAAAATACGGTGACTATGAGGAACCACAAGAGATAGGAGAGCCAAGGAGCTA

CCACGTTGCAGGGCAGGATATGGAAGTAAAGTATTATCATGCATACATAGATGGTG

TGGATTTTGTTTTCATTGACAATCCTGTCTTCCACTATGTTCAAAGTGAAATTTATG

GTGGGGACCAAACTGACATCTGGAAACGAATGGTTTTGTTGTGCAAAGCAGCTGTA

GAGGTTCAATGGTATGTTCCATGTGGTGGCTTCTGCTACGGTGATGGAAATCTTGT

GTTTATTGCAAATGATTGGCATACTGCACTTCTACCTGTTTATTTAAAGGCATACTA

TCGTGACAATGGTTTTATGCCATATGCCCGTTCAGTTCTTGTGATACACAATATAGC



ACATCAGGGCCGTGGCCCGATAGATGATTTCAGGTACCTGGATTTGCCTGGTCATT

ACATGGATCAGTTCAAACTTTATGATCCATTCGGAGGTGATCATCTAAACATTTTTG

CAGCTGGTATTAGAGCTGCTGATCGTTTGCTTACCGTTAGTCATGGTTATGCATGGG

AGCTCAAAACACCTGATGGCGGCTGGGGCCTTCATAGTATCATTAATGAAAACGAT

TGGAAATTCCAGGGTATTGTAAATGGTATTGATACTGCTGATTGGAATCCTAGGCA

TGATGTCCATCTACAATCTGATGGGTACACCAACTATTCTCTAGAAACCGTTCAGA

CTGGTAAAGCACAGTGCAAGGAAGCACTACAGAAAGAGCTTGGACTCCCTGTTCG

TGGCGATGTTCCGGTCATTGCTTTTATTGGACGGCTGGACCATCAAAAAGGTGTAG

ATCTGATAGCAGAGGCAATGCCGTGGATTGCTGGTCAGGATGTACAATTAATTATG

TTGGGTACTGGAAGACAAGACCTTGAAGATACATTGAGGAGGCTTGAGAGCCAGC

ATTATGACAGGGTCCGGGGCTGGGTTGGGTTCTCTGTCCGGTTGGCTCATCGGATG

ACAGCAGGGGCTGATATACTATTGATGCCATCAAGGTTTGAGCCATGTGGGCTGAA

CCAGCTATATGCCATGATGTACGGGACTGTTCCTGTAGTTCATGCTGTTGGTGGTCT

CCGCGACACAGTCCAACATTATAATCCCTATGAGGAGGTTGGAGTTGGATGGACTT

TTGAGAAAGCAGAGGCAAACAGAATGATCGATGCCCTAGGGCACTGCTTGAACAC

ATACAGAAATTACTGGAGCAGTTGGGAAGGTATCCAACGTAGAGGGATGATGCAG

GACCTAAGCTGGGATAACGCTGCTAAACTCTACGAGGAAGTTCTTCTTGCCGCCAA

ATATCAGTGGTGACTGTTGTTGAACTGTCCAAGGAACTGTTGATATTTGTCATTCAT

AGACCTGAAGGCTTTCTGTCGCATAGAAGTCACCGACTGTTTCAATTCTTTTGGTGA

CTGCTTCACACAGCTGCTGCATGCTTTGTCCTGAATTTTGCAGGACGGTGTGCGTCG

CAACAGCCAAATTTTTTTTGTTGTTGCCAGTTCCTAATAATCGCATCAGATGTGAAT

GTGAATTCTGAGTCTACCTCCTGGACAAACACAGTGGATGAGGCTTTTGCTGGAAA

CAGGTTAATGCTGGAGGAAAGATTGAGGGGAAGCGTCGTGCACTTTTTGCAAGTGT

TTACGAATTCATTTGTTCTACAGGGAGAGCTCATTTAGACGCTTTGGTACAGGAGG

GTGGTAGATAGCAGAGAAACTGATGCTTTGTATCTTGAGTAGTTTTGTTGTATCTCT

AAATTAGGATACTTGTTACAATGTTCAGTTCTTCATATTTTTTTCCGTGCATATCCTG

TAGATGATTTAGTGTTCCGGTCTTCCGAATGATCGTAAAAAAGGGGTTTGCAGGTT

GTTGAGAAAAAAAAAAAAAA 

 

>SSIIIb-1 

ACCTTTTCCCTCTCGATCGAGCGGCCGAGGAGGAGGAGAGCCTCTCTGTCTCTGGC

GAGGGGCGACTGGGCGAGCGCTTCGTCTAGACAGCCCAGCTGCGCATTTGGATGC

AAATTACGTGTGGAGGATGGAGTAAAATACTGAGCAAGGGAGAGGGAAGAGGAG

ACGGTCTTTTCTTTTCTTGAGCCGAGGAGGGGGATCAGGTGGAGTGAGCGAGGGGG

AGGTTTTGCCGCCGGCAATGGAGATGAATCTCCGGGCGGAGAGCCCACTCTGCTCC

CGGGGCCGCCCCGCCCTCGTCGTGCGCCCGGCCGCTGCAGCCACTGGCCTCGCGCT

GTCTGTCGTAAGGTGCAGCAGATTTACGAGAGGCGGGCTCGTTCGATGCATGGTAT

CAAGTTCAGATTATCCCAAGAGGAATCCGAGGAGGGCATCGACTTCTAAGAGCAA

GGGCGTTGCCTCTGGAGGGTATGCTTCGAGACCTACTGCTGAATCCAGTACGAAGA

AGATAGAACAGAGCAGGAACAATGAAGGTGATTTCAGCAGAGCCAATGGGTCACT

CTATGGCGAGGCAGCAGAGCAGGCAAGTACTGCTGAAGAATCGTCTCAGGTTTAC

ATGACAGGAGACATTTTAAGTGGCGCAGAAAGGGACGGAGCTGGTACCGAAGAAG

AGGCTGACCAAAATCAATCTTCAGCGTTGCCTTCCGCGTCCATGGATGATGACTCA

ATCGACCGGCAACTTGATGAGTACCGTGGTAAAATAAGTGCTCTAGTAAGTTCCAA

ACCTGAACCTTCGTCACTTGCAAGTGTTGCTGGACAAAACGAATCAGTTGGCGGTT

TTCACGGCCAGCACGAACCAATAACTGGTTCTGAGGAACATGGCAGTTCAATTGTT



GATGCACCAACAAAAGGCAGGCTATTTGCTGAGGCCGTTGTGGGTCATAAGGATTT

TACTGAATCAGCAGCAGGAAAGGCAAGCAGCGAGAATGAGGAAGGGCAAGCTGT

CTCGTTAGAAGATGATGTCGGGATAAGTACAGACGCAGATGAAGAGCTTCCGGTA

TCTGAAGATGATCCAGAAGTGCTACTGAGGAGGCTTCAAGAGCTTGCTGATGAGA

ATTATTCGACTGGGAACAACTGTTTTGTTTTCCCTGAAGTAGTGAAGGCTGATTCGA

TGATTGATCTTTACTTAAACCGCAGCATGTCGGCCTTAGCTAGTGAGTCCGACGTTT

TTGTAAAAGGAGCATTCAATGGTTGGAGATGGAACCGTTTCACTGAAACAATGCAT

AGAAGCGAATTAAGAGGGGATTGGTGGTGCTGCAAGCTCTACATTCCCAAGCAGG

CATACAGACTAGACTTTGTATTCTTTAACGGTGACACTGTCTATGAAAATAACAAT

CACAACGATTTTTTCCTGGAAATAGAAAGTGACATAGATGAACACTCATTTGAGGA

CTTCTTGGTTGAAGAAAAGCGAAAGGAACTCGAGAGGCTTGCTGCAGAAGAAGCT

GAAAGGAAAAGACAAGCTGAGGAGCGGCACAGGAGAGAGGAAGAAAGGGCCGCG

ATGGAAGCTGACAGGGCACAAGCAAGGTCTGAGGTCGAGATGAAGAAAGAGAAA

TTGCGCCAGATGTTGAGTTCGGCTAGCAGATATGCTGAGAACTTATGGTACATAGA

ACCTAACACCTACAGAGGAGGAGACAGAGTTAGATTGTACTATAATAGAAGCTCG

AGATCACTAATGCATAACACTGAGATTTGGATGCATGGAGGTTATAACAACTGGAT

TGATGGACTCTCAATAGCTGAAAGACTTGTCAAATCTCATGAAAAGGAAGGCGATT

GGTGGTATGTAGAAGTTACATTACCTGAAAGGGCATTGGTGTTGGATTGGGTTTTT

GCTGATGGACCACCTGGGAATGCATGGAATTATGATAACAATGGAAGGCAGGATT

TTCATGCCATCGTTCCTAATAACATATCGGATGATATCTTTTGGGTGGAAGAAGAA

CATAGGATCTTTACAAGGCTTCAACAAGAGAGAAGAGAAAGGGAGAGTGCCGAAA

GAATAAAGGCTGAGAGATCTGCAAAAATGAAGGCTGAGATGAAGGAAAAGACTAT

GAGAGCGTTTCTGCTCTCACAAAAACATATTGTGTATACTGAGCCACTCGAAGTAC

GTGCAGGAACCACTGTGGACGTTCTTTATAATCCTTCTAACACAGTGCTGAATGGA

AAGTCAGAGGTTTGGTTCAGAGGTTCCTTTAACCGTTGGACTCATCCAAGTGGTCC

CTTACCACCACAGAAGATGGTAAAGGCTGAGAATAGTTCACACTTACGAACAACA

GTCAGTGTTCCCCTGGATGCATATATGATGGACTTTGTTTTCTCTGAGTCGGAAGAA

GGTGGAAGATATGACAATAGGAATGGGATGGATTATCATATTCCTGTGTCTGATTC

GGTTGCAAGGGAACCTCCAATGCATATTGTGCACATTGCAGTGGAAATGGCTCCTA

TCGCAAAGGTTGGAGGCCTTGGTGATGTTGTTACAAGCCTTTCACGAGCTGTTCAG

GATTTAGGCCATAAAGTTGAGGTTATTCTGCCGAAGTATGATTGTTTAATCCTAAG

CAGTGTGAAGGATTTACACTACCAACAAAGTTTTGCTTCGGGTGGCACAGAGGTAA

AAGTATGGTTTGGAAAGGTTGAAGATCTGCCAGTTTACTTCTTGGAACCACAAAAT

GGCATGTTTTGGGTTGGATGTGTCTATGGGAAGAATGATGAGAGTAGATTTGGCTT

CTTCTGTCATTCTGCTCTGGAGTTTCTGCTCCAAAAAGGATCTTCTCCTGATATCAT

ACATTGTCATGACTGGTCAAGTGCTCCCGTTGCTTGGCTATACAAGGAACAGTATG

CTCTTAATGGGATGGGAAATGGTCGGATTGTATTTACCATCCACAATCTTGAGTTTG

GAGCGCATCACATTGGCAAGGCAATGGCACATTGTGACAAGGCTACAACTGTCTCT

GATACATATTCAAAGGAAGTGGCTGGACACGGAGCTATTGCACCTCACTACTATAA

ATTCCATGGAATTCGAAATGGAATTGATCCTGACATTTGGGATCCATATACTGACA

GATTTATTCCGGTTCATTATACATCAGAGAATGTTCTTGAGGGCAAGAGTGCTGCA

AAAAAGGCATTGCAGCAGATGCTTGGATTACAGCAAACTGATAGCCCTGTTGTTGG

AATCATCACTCGTCTAACAGTGCAGAAGGGAATCCACCTTATCAAACATGCAATGC

ATCGAGCTCTTGAACGCAATGGGCAGGTGGTTTTACTGGGTTCTGCACCAGATCAT

CGCATACAAGGTGACTTTACAAATTTAGCCAGTAAGCTGCATGGTGAATACCATGG

CCGGGTGAAGCTATGTTTAACCTATGACGAGCCACTGTCACATTTGATATATGCTG



GCGCAGACTTCATTCTTGTTCCTTCCATCTTCGAACCTTGTGGTTTAACACAGCTTA

TTGCTATGCGCTACGGATCCATCCCGATTGTTCGGAAAACTGGAGGCCTGTACGAC

ACCGTCTTTGACGTCGACGATGATAAGGATCGGGCTCAAGCACAAGGCCTCGAGCC

AAATGGATTCAGTTTCGAAGGAGCTGATAGCAGTGGCGTAGATTATGCTCTCGACA

GAGCTATAACCGCGTTTTATGATGCCCGCGACTGGTTCAACTCCCTTAGCAAGAGG

GTAATGGAGCAAGATTGGTCATGGAATAGACCTGCACTAGACTACATGGAGTTGTA

CCATTCTGCTCGCAAAAACTGATACATATTATCACAAGAGAAAACAGGCTCAGTTT

GCCCAGTTTATGAGCATCTCAGCCTCTCAGGCCTCTGTGCAAATTCAATTTGCACAC

TGGGAAGAAAAAGAGTACTGATTGGCCTTGTGGTTGTGCATGACCGCCGTCCAAGG

TCCAACGATGCAACACAGAGTGTATAGTTAGAGAATGTCACCCGTTGTACGTTACT

GCCGTTACATGCATGTGTATACACATCAGGTAGTTTGCAAAACAAAAAAAAAAAA

AAAAAA 

 

>sbe1 

ACGAGATGGGACTCACACGCCGTCACAATGCTGTGCCTCGTGTCGCCCTCTTCCTC

GCCGACTCCGCTTCCGCCGCCGCGGCGCTCTCGCTCGCATGCTGATCGGGCGGCAC

CGCCGGGGATCGCGGTAAGCTGCGGCGATCCGGGGGCTGGTGGATTTACTACTTTT

GCTTTTTTTTCTTCTGTACTGATGGTTCATAGTTTCGCAGGGTGGCGGCAATGTGCG

CCTGAGTGTGTTGTCTGTCCAGTGCAAGGCTCGCCGGTCAGGGGTGCGGAAGGTAG

ATCTTTCCCCAGATTAGAACACGTTGTTACGGACAAAATGGAATTTGGTAGTAGTT

TTGGAGAGAGAAAAAAAACTCTGGAATTTGTGGATTGGGTCTCGCTCTCGCTTTGG

ATTTGGCTCTAGTGCTTTGTTATCAGTAGTAATCATTTTACCAAGTCTAGCGGATCT

CAGATTTCAACTGAAGTTGTTTAAATTTTGGTGGTTGGTTTTCTTCAGCCATCCTAA

TCATTTATTACATAATAATTAGTTGAAATAAAGTGCTATATTTGATATTTCTGTGGT

TGCTGCAGCAGCTAATTAGCTTCACTACATTTTCACGTGTTAGCTTCTATTGCTCGT

GTAATTCTGAATCTGGCTTTAACGCACTGTGCAAGGTCAAGAGCAAATTCGCCACT

GCAGCTACTGTGCAAGAAGATAAAACTATGGCAACTGCCAAAGGCGATGTCGACC

ATCTCCCCATATACGACCTGGACCCCAAGCTGGAGATATTCAAGGACCATTTCAGG

TACCGGATGAAAAGATTCCTAGAGCAGAAAGGATCAATTGAAGAAAATGAGGGAA

GTCTTGAATCTTTTTCTAAAGGTTAGGCTTAATACATTCAAATGCTAATACAAGGAC

CATTTCACAATATTTATAGCACCTGCCCATGCCGCAAAATATTATCTGCATCATCAA

CATTTCCGGATTTTGTATTTTTTTCAGGCTATTTGAAATTTGGGATTAATACAAATG

AGGATGGAACTGTATATCGTGAATGGGCACCTGCTGCGCAGTAAGTTCTAATGTTG

TCATGCAAACATGATGTACTGGCGGGGTATCGTTTTTTCCCATTTTGCTTGTGAAGA

GATATCGTCTGATAGTAACTATATTAAAAAAAAAGAACAGCTAAAACACAGGAGA

GTAATCAATGTTTGGGAGTAGAAAACTGTTCGGATATTTCATTCTTGTGCAAGACT

GTCATGTCTTAGCTGAGGAGGCTATTTTTTTTCTTGCTGTGATTACATAATGCTGTTT

TCTTCTTATGACAATATACTTTCCACTATTTTAATAGATTGATGCATTTGACTTGAG

TTTTTTACTCATGGGTGTAGGGAGGCAGAGCTTATTGGTGACTTCAATGACTGGAA

TGGTGCAAACCATAAGATGGAGAAGGATAAATTTGGTGTTTGGTCGATCAAAATTG

ACCATGTCAAAGGGAAACCTGCCATCCCTCACAATTCCAAGGTTAAATTTCGCTTT

CTACATGGTGGAGTATGGGTTGATCGTATTCCAGCATTGATTCGTTATGCGACTGTT

GATGCCTCTAAATTTGGAGCTCCCTATGATGGTGTTCATTGGGATCCTCCTGCTTCT

GAAAGGTCTCTTTCTACTGTCCTGGACCACATTGTAAACTTAAGCAATAGACCTTA

GCAGACAAAAATATATGACAAAATTATAGTACCTTTTACCTCTGGTTTGCAGGTAC

ACATTTAAGCATCCTCGGCCTTCAAAGCCTGCTGCTCCACGTATCTATGAAGCCCAT



GTAGGTATGAGTGGTGAAAAGCCAGCAGTAAGCACATATAGGGAATTTGCAGACA

ATGTGTTGCCACGCATACGAGCAAATAACTACAACACAGTTCAGTTGATGGCAGTT

ATGGAGCATTCGTACTATGCTTCTTTCGGGTACCATGTGACAAATTTCTTTGCGGTT

AGCAGCAGATCAGGCACACCAGAGGACCTCAAATATCTTGTTGATAAGGCACACA

GTTTGGGTTTGCGAGTTCTGATGGATGTTGTCCATAGCCATGCAAGTAATAATGTC

ACAGATGGTTTAAATGGCTATGATGTTGGACAAAGCACCCAAGAGTCCTATTTTCA

TGCGGGAGATAGAGGTTATCATAAACTTTGGGATAGTCGGCTGTTCAACTATGCTA

ACTGGGAGGTATTAAGGTTTCTTCTTTCTAACCTGAGATATTGGCTGGATGAATTCA

TGTTTGATGGCTTCCGATTTGATGGAGTTACATCAATGCTGTATCATCACCATGGTA

TCAATGTGGGGTTTACTGGAAACTACCAGGAATATTTCAGTTTGGACACAGATGTG

GATGCAGTTGTTTACATGATGCTTGCAAACCATTTAATGCACAAACTCTTGCCAGA

AGCAACTGTTGTTGCTGAAGATGTTTCAGGCATGCCGGTCCTTTGCCGGCCAGTTG

ATGAAGGTGGGGTTGGGTTTGACTATCGCCTGGCAATGGCTATCCCTGATAGATGG

ATTGACTACCTGAAGAATAAAGATGACTCTGAGTGGTCGATGGGTGAAATAGCGC

ATACTTTGACTAACAGGAGATATACTGAAAAATGCATCGCATATGCTGAGAGCCAT

GATCAGGTACCCTGCATTATATTATAACTTTATAAGGAAGTATAGTTGGATGCAGC

AAAGTATTTTATTTCCTTGTGGGGTAGACAACACATGGGGCAAGTATCTTTTAATC

AGACAGTACTATATTTCATCACATTTCTATCCTGATTGCTAGTAACTGGATTAGTTA

TTCATAAAAAATTAGGCCCTCCTAAGCATGTTTAAGAATTTGCAATCACATATGAC

CTGTTTATCTTATACTGGAAATTAAAATCATGCAAATTTTCAGTCTATTGTTGGCGA

CAAAACTATTGCATTTCTCCTGATGGACAAGGAAATGTACACTGGCATGTCAGACT

TGCAGCCTGCTTCACCTACAATTGATCGAGGGATTGCACTCCAAAAGGTTCCATTC

TCCTCAAGTTCTGGTTGAACCTGGTTTTCAATAATTCTTGAATGAGTTCCCTCAATA

TACCTTGCTTATTGTGTTCTGTACACTCCAGATGATTCACTTCATCACAATGGCCCT

TGGAGGTGATGGCTACTTGAATTTTATGGGAAATGAGGTGAAATCTCGGTCTTTTG

AAAAATGTTTCCCATTAATAAGCCTGCATAAACCTTTTGTATTTTTTTTCTATTTGA

GGTTTCAGCATTTAGAGTCGACCCTCTATTTTCTCAGTAACTGAAGTTCCTAATGGC

TATTTGAATGGTTAATGTTAATTCCGAGTAGCGCTCGTTGCACATGAAAATGTGGT

CTGTTTATGGCTGCTAATCCTTTTGTGACTTGTCCAATATACTCGTACAACATGGGA

TACATGTAACCCTTCACTATTCAAGCATACTGCTTAAATGTCAAACATCATACAGA

GATATTATCAAGTCTTTCTCCTGCACTATCCTGGAATGAAAAAAAAGAGTTGTTTC

ATATGCTATCTGTACTTTTACAAATGAGTGTGATCTTTGGAGAAGTTAGTTGACGG

AATGGTCCACTGTATTTTGTTTGTTATATGTTTCTCCTTATTCATAGTGTATTCAATT

GATGTGCAATTCTCTTCTAGTTTGGTCACCCAGAATGGATTGACTTTCCAAGAGAA

GGGAACAACTGGAGCTATGATAAATGCAGACGACAGTGGAGCCTTGTGGACACTG

ATCACTTGCGGTACAAGGTTATGTCTATGAATGCAATCCTTATAAGATTTTTGTTCT

GGCACCATTCTAGGCTCTCTTTGACCTTTACCTCTTCCATTTATCGCTGTCTCCTATA

CTAGCTAGATCTGTCTCTGAGACTAGCTAGATGTCAGTTCCTTACTACTATTACACT

CTTGAGTTGAGCTGGGTCCAGATATGCTTTTCCACACTTTGTTTTGCTGCCCCACTG

CCCTACTATAGTAAATTGCACCAACCCCGTACATGTTACTCAATAAACAGGTTGGA

TTGGCCTGTGCAAACCTAGTATTTTGTAAGTTGACCTGGCTTTATGTATTGCCATTG

TTGAATAAAAATAATTTTGATGCATTGATTGGTATGTCATTTTCATAACTTTGCAGA

CCTAGGAATGTACTTCTCAATCATTGGTTGTTTTGTTGATAGAAATTATTCTGTTTA

CAGCATATGGTGGACTAAATATCCAAGTGAACGTTTGTTTTGTCTGTTTTTTTTTCT

ACCCCTCAAGTTTACAATTTATCCCGGCTAACATATTAATGTTTTCTCCTTGCTCTA

ATGCTGAACAGTACATGAATGCGTTTGACCAAGCGATGAATGCGCTCGATGAGAG



ATTTTCCTTCCTTTCGTCGTCAAAGCAGATCGTCAGCGACATGAACGATGAGGAAA

AGGTAAGGATTTCAGAATACTTGGTATGAGAGTGTTGCGACGTTTCTTTCTTTCTTA

GGAAGAGTGGTAACTCTAGCTTGTGTGCTGTATTTTGCCGATTAAGGCGAGCTTCA

ATTTAGGAGTGGATGGTTTGTCAGCATTATTTTTTCTACTTCGTTTCAGGTTATTGTC

TTTGAACGTGGAGATTTAGTTTTTGTTTTCAATTTCCATCCCAAGAAAACTTACGAG

GGGTAAGTCACCAGTTGTAAAACCCTGTCTTTTCAGAGTCCCTTTTGCCTGTGGTAT

AATATAATATAGTGTGCTTACTCCCATCTCTGCTCTGCAACTTATATGCAGCTACAA

AGTGGGATGCGATTTGCCTGGGAAATACAGAGTAGCCCTGGACTCTGATGCTCTGG

TCTTCGGTGGACATGGAAGAGTAAGTAGTGACGGTAGACGCTGAAAGATGTTTTTT

TTTTTTAATTTTTGCCCTACTCCCGTAGTTGGGGCCGGCCGGCCGTCGAGAATCGAT

CATATCAGGCTGTCGTGTTTGCGAGACTCATGGATGCTGTGACGCAGGTTGGCCAC

GACGTGGATCACTTCACGTCGCCTGAAGGGGTGCCAGGGGTGCCCGAAACGAACT

TCAACAACCGGCCGAACTCGTTCAAAGTCCTTTCTCCGCCCCGCACCTGTGTGGTA

ATGTTCACTTACTCTCAGCTGAACTGATGAGCTAGAATGTATCCGCCCTGACAAAC

CGTCCTGCTGCCAGGCTTATTACCGTGTAGACGAAGCAGGGGCTGGACGACGTCTT

CACGCGAAAGCAGAGACAGGAAAGACGTCTCCAGCAGAGAGCATCGACGTCAAA

GCTTCCAGAGCTAGTAGCAAAGAAGACAAGGAGGCAACGGCTGGTGGCAAGAAG

GGATGGAAGTTTGCGCGGCAGCCATCCGATCAAGATACCAAATGAAGCCAGGAGT

CCTTGGTGAGGACTGGACTGGCTGCCGGCGCCCTGTTAGTAGTCCTGCTCTACTGG

ACTAGCCGCCGCTGGCGCCCTTGGAACGGTCCTTTCCTGTAGCTTGCAGGCGACTG

GTGTCTCATCACCGAGCAGGCAGGCACTGCTTGTATAGCTTTTCTAGAATAATAAT

CAGGGATGGATGGATGGTGTGTATTGGCTATCTGGCTAGACGTGCATGTGCCCAGT

TTGTATGTACAGGAGCAGTTCCCGTCCAGAATAAAAAAAAACTTGTTGGGGGGTTT

TTCTTCTA 

 

>isoamylaseI 

GGCCGAGTGGACGACGGTGGCCGGACGCAGACGCAGACGCTTCCGGCTGTGAAAA

AACGCACGCTCCGACCCCGCCGTCCGCCGATCCGAGGCTCCGGCCCCACTCTGTCA

GCGTCACTGCGTGAGCGAGCGGGCGGCGTGCGTGATCCGGACCCGCCCCTCCTCAC

ACCGTCGCGCACGGGAGCCAAGACGAGCCGCGCTCCGTCGCATCCACCTCGTCTCG

TCACACACTCCACTCGAACGCACTACTTGATCGGCCAAAGCCAAACGAACTGGGCT

CCCTCCCCTCCACTTCCTCTCCCCATGGCGCAGCAGCTCCCCTGCGTCTCGTCGCCG

CGCCCGCTGCTCGCCGTGCCCGCGGGCCGGTGGCGCGCCGGCGTGCGGGGCCGGC

CCAATGTGGCGGGACTGGGGCGGGGGCGGCTGTCTCTCCACGCCGCCGCCGCGCG

GCCCGTGGCCGAGGCGGTGCAGGCGGAGGAGGACGACGACGACGACGACGAGGA

GGTGGCCGAGGAGAGGTTCGCGCTGGGCGGCGCGTGCCGGGTGCTCGCGGGAATG

CCCGCGCCGCTCGGCGCCACCGCGCTCCGCGGCGGTGTCAACTTCGCCGTCTACTC

CAGCGGTGCCTCCGCCGCGTCGCTGTGCCTCTTCGCTCCCGGCGACCTCAAGGCGG

ATAGGGTGACCGAGGAGGTGCCCCTCGATCCCCTGCTCAACCGAACGGGAAACGT

GTGGCACGTGTTCATCCACGGGGACCAGCTGCACGGCATGCTCTACGGATACAGGT

TCGATGGCGTGTTCGCCCCTGAGCGCGGACAGTACTACGATGTGTCCAACGTTGTG

GTGGATCCATACGCTAAGGCAGTGGTAAGCCGAGGTGAATATGGTGTGCCTGCGCC

TGGTGGTAGTTGTTGGCCTCAAATGGCTGGTATGATCCCTCTTCCCTATAATAAGTT

TGATTGGCAAGGTGACCTACCCCTTGGGTACCATCAGAAGGACCTTGTCATATATG

AAATGCATTTGCGTGGATTCACAAAGCACAACTCAAGCAAGACAAAACACCCAGG

AACTTACATTGGTGCTGTGTCAAAGCTTGACCATCTAAAGGAACTTGGAGTGAACT



GTATAGAGCTAATGCCCTGCCATGAGTTCAATGAGCTAGAGTACTTCAGCTCCTCT

TCGAAGATGAACTTCTGGGGATATTCCACAATAAATTTTTTCTCACCAATGGCAAG

ATATTCTTCAAGTGGCATAAGAGACTCTGGATGTGGTGCCATAAATGAATTTAAAG

CTTTTGTAAGGGAGGCCCACAAACGGGGAATTGAGGTGATCATGGATGTTGTCTTC

AATCATACAGCTGAAGGTAATGAGAAAGGCCCAATATTATCCTTTAGGGGGATAG

ATAATAGTACATACTACATGCTTGCACCTAAGGGAGAGTTTTATAATTATTCTGGTT

GTGGAAATACCTTCAATTGTAATCATCCTGTAGTCCGTGAATTTATAGTGGATTGCT

TGAGATACTGGGTAACAGAAATGCATGTTGATGGTTTTCGTTTTGACCTTGCATCTA

TACTGACCAGAGGATGCAGTCTATGGGATCCAGTTAATGTGTATGGAAGTCCAATG

GAAGGTGACATGATTACGACAGGGACACCTCTTGTTGCCCCACCACTTATTGACAT

GATTAGCAATGACCCAATTCTTGGAAATGTCAAGCTCATTGCTGAAGCATGGGATG

CAGGAGGTCTCTATCAAGTTGGTCAGTTTCCTCACTGGAACGTTTGGTCAGAGTGG

AATGGAAAGTATCGCGATACCGTGCGTCAGTTCATCAAAGGCACAGATGGATTTGC

TGGTGCTTTTGCTGAATGCCTATGTGGAAGTCCACAGTTATACCAGGCAGGGGGGA

GGAAGCCTTGGCACAGTATCAACTTTGTATGTGCACACGATGGATTTACACTGGCT

GATTTGGTCACATACAATAGCAAGTACAACTTGTCAAATGGTGAGGACAACAGAG

ATGGGGAAAATCATAATCTTAGCTGGAATTGTGGGGAGGAAGGAGAATTTGCAAG

TCTGTCAGTCCGAAGATTAAGGAAGAGGCAAATGCGCAATTTCTTTGTTTGTCTTAT

GGTTTCTCAGGGAGTTCCAATGTTCTACATGGGCGATGAATATGGTCACACAAAGG

GAGGGAACAACAATACGTACTGCCATGACCATTATGTCAATTATTTCCGTTGGGAT

AAGAAGGAAGAACAATCCTCTGATTTGTACAGATTCTGCCGTCTCATGACCAAATT

CCGCAAAGAATGTGAATCTCTTGGCCTTGAGGACTTCCCGACTTCAGAACGGTTGA

AATGGCACGGTCATCAGCCCGGGAAGCCTGACTGGTCAGAGGCAAGCCGATTCGT

TGCCTTCACCATGAAGGACGAAACCAAAGGCGAGATCTACGTGGCCTTCAACACC

AGTCACCTTCCGGTGGTTGTTGGGCTTCCAGAGCGCTCTGGGTTCCGATGGGAGCC

GGTGGTGGACACCGGCAAGGAGGCACCATATGACTTCCTCACCGATGGCCTGCCA

GATCGTGCTGTCACCGTCTACCAGTTCTCTCATTTCCTCAACTCCAATCTCTATCCT

ATGCTCAGCTACTCCTCCATCATCCTTGTATTGCGCCCTGATGTCTGAAAGAAGCAG

ATACAATAGAGTATACTATAGCGGTTGTTCTCTAGGCTGTAGCATGCAGTGGAAAC

TGGAAAATGTTGGGGTTGCTCTGTTGTCGGTAGTTTACATGCGCATGTCGGTATGTG

TAGCTAAAGCTGGTGGATCTCAGTTCTCAGATCGGACTCGAGACGGGGAAAACCAT

TGCCCAGTTGGCTGGTTCTCTGAAGTTTTGTTTGGTGTAAAGAAATGGTGGTCCATC

ATCTACTCAAATTTTTTTCTCTTTTTTAATGAAATAAGTTGACTCAAAA 

 

>isoamylaseII 

CGTGCCCCCACTCCCTGGCATAGCACGCGATGCCCACCGACTGCTCGACGCAATTC

TCCAGCCGCTGATCGCGCCGCACTCTTTCCCACCCGCGCCCATCATGGCCTCCTCCC

TCCCCGCGCCGCCGGCCTCGCCCTCTTCCTCCTGGCGCGGACTCACGCCCCGCTGCC

CTCCGCCTCGCTGCGGTCCCCTCCTCGCCCGCGCGGTAGCGCGTTCTTACCGTTACC

GCTTCCGAACCGACGACGACGGCGTGGTGGACGTGGCCGTCGCCGGGAAAGACGG

CGATGCGGGGTATGTGGTCGCTATCGAGGCTCCTACCCATGGACAGAGGGGCGGTC

TTGTGCTCCGCCCCGCCGGCTCCGGCGAGGGCGTCCCTCTGGCCCCAGCCGCGCCG

GGAGGTGCCCTCGTGGCTGAGTTGTCCTACGACGTGGCCCGCGCGCCGTTCCACGT

CTCGTTCACGCTGGCCGACGCGATGGGAGCGGAGATACGGACACACCGCGGGACG

AGCTTCCGCGTGCCTGTTGGCGTCGGACGGGGCTGCCCCTCGCCGCTCGGCCTGTC

CCAGTCCAAGGATGGGGCCGCTAACTTCGCGGTTTACAGCAAGATCGCCAAGGGC



ATGGTGCTCTGCCTCTTCGGTGGTGGCGGCGGGGACGGACCCGCGCTGGAGATTGA

GCTCGACCCGTACGTCCACCGGACCGGCGATGTCTGGCACGTCTCGATGGAGAGCG

TGGAGGGGTACGCCCGCTACGGCTTCCGCAGCGGGCTGTTCGCAATGTTTGGCATT

GACCGCCCGCTACTCGACCCGTACGCCAAGGTGATCGGGGACTTCGTCGCTGGCGA

CTCTGTTGATGAGGATGGGCTAGCTGTGCCATCCATAAGGTGTCTCGCGTCCTTGA

AGAATGCACCCAACTACGATTGGGGCAGGGACAAGCACCCATGCTTGCCATTGGA

GAAGCTGGTGGTCTACCGGGCAAATGTGGCTTTGTTCACCAAGGATAGGTCGAGTC

GGCTGGCAGACAATGCCGCTGGTACTTTCTCCGGCATGTCTGCAAAGGTGGAACAC

TTCAGGCATCTTGGTGTCAATGCAGTTTTGCTGGAGCCAGTTTTCCCATTCCACCAA

GTGAAGGGACCATATTTTCCATACCATTTTTTTTCACCTATGAGCTTGTATAGCAGT

GAATGCTCCAGTGTTTCAGCTATCAAGTCTATGAAGGATATGGTCAAAACAATGCA

CAGAAATGGGATAGAGGTTCTCTTGGAGGTTGTTTTCACGCATACTGCTGAAGGAG

GGGCGGAGTGTCAGATGATATCACTTCGAGGCATCGATGGTTCCTCGTACTACATT

GCTGATGGAATCGCTGGATGCAAGGCAAGTGTGTTGAATTGCAACCATCCAGTGAC

TCAGAAGCTGATTTTGGACAGCCTCCGCCATTGGGTGCTCGACTTCCATGTTGATG

GGTTCTGCTTCATCAATGCTCCTTTCCTCGTCAGAGGTCCACGTGGTGAGGGCCTCT

CACGGCCTCCACTTCTGGAAGCCATAGCATTTGATCCTGTTCTTTCAAAGACTAAG

ATCATTGCAGATCCTTGGTCTCCGCTTGACATATCTAATGTGCAATTTCCATTCCCT

CATTGGAAAAGATGGGCTGAGATGAACACAAGATTCTCTATGGATGTGCGCAAGTT

TCTTAAGGGAGAAGCACTTATCAGTGATCTTGCTACACGTTTGTGTGGCAGTGGGG

ACTTATTTTCCTCAAGGGCCCCAGCATTTTCGTTCAATTATGTATCCAGGAATTCTG

GACTCACTCTTGTTGATCTAGTGAGCTTCAGCAGTGATGAGCTTGCTTCTGAGTTCA

GCTGGAATTGTGGTGAAGAAGGACCATCGGAGAACAACGCAGTCCTTCAAACCAG

GCTAAGACAGATACGCAACTTCTTGTTTATTCTATTCATTTCCCTTGGTATTCCTGTT

CTTAACATGGGGGATGAATGTGGAAACTCAGCTGCTGGTTCAACATCATACAAGGA

TAGAGGGCCTCTGAACTGGAAAGCCTTGAAGACCGCTTTTGTTAAGGAAGTTACCG

GGTTTATTTCGTTTCTATCTGCACTAAGGAGTCGACGAGCAGACATTTTCCAGAGAT

GCGAGTTTCTAAAACTTGAAAATATACATTGGTATGGGAGTGATTTATCTGAGCCA

TGTTGGGAGGATCCTACTAGCAACTTTCTTTGCTTGCACATAAATGCAGAGCTGGA

CGAGAAGCTACCAGATTCGACTGGAGGTGATTTGTATATCTGTTTCAATGCAAACG

AGGAGTCAGCGAGTGCTACTTTACCAGCTATTGCAGAAGGATCCATGTGGCTGCGC

TTGGTTGATACATCACTTGCATTTCCAGGTTTCTTTTCCAGAGGGTCTAGTCATGAA

ACACACCAGGTGCTAGGATTTTCCTCATATCAAGTGAAGGCACATAGCTGTGTTCT

GTTCGAATCCAAGAGGGTTCTTTCATAGTTTGTGATGTCAAACATGAAGCTCGTGT

GGTTTCAGCAATAATTAGGAACTTTGTGGTTACTATATTACTATCTAATTTTGGGAG

GCCCTCAGTTCCAATAAATTGCCAATTGTAGATGGAATGTTTATGATAATAAAGTT

CTTCATTTTCATAGATGGATGGTATGTGTCTAGTTTCTTACTGCATTTTTGTAACCTA

AACACCCTGAGATGTGAGCTGATAGCTTCATTTGCCCTGTTGGTGAATTTGTCTTTA

CTAAT 

 

>isoamylaseIII 

GTCCCTTCCGCGCGCGCTCCCCAAGGTGAGATCAGCATCTCCGTCTCTTCCCCGCCG

CTCCTCACTCCCCTACCGCCACCCCTAAAACTAGCCCCATTCCCTTACCAGCGTCCG

ATCACACTCCTCGGTCCCACGCTTGGATGGATTCCGTCGGTACAAATCGGCCCCCG

CTGCGCCCCGTTGCCGCCGCAGCTACTCGACGCAGCGCGCTCCTGCGCCCCCCTAG

CCACCTCGGGCTCGGCAATCGTTTTGCGGAGACTAAGCTTGGGATCGCGTCAGGGT



GTGGAGGAGGAGGAGGGTATTTTGGAAAGGTACAGGGATTTGATGCCTTGCGGAG

TACCACGACGAAAGTTCAGAGCGGGAAGGCGGGGAGGAGTGTGACCAAGGAAAT

GGGACACACTTCATCTGGCAATGAAGTGCCCTTGAAATATTCTTCAGGCAAAGCCT

TCCCCCTAGGAGTGTCACAAGTTGACGATGGGTTAAATTTTGCAATATTCTCACAA

CATGCTTCTTCTGTCACCCTTTGCTTGAATTTTCCTGAGAGAGGCAACCAAGATGAT

GTGGACATTGTAGAGTTTGCTTTAGACCGCCAGAAGAACAAAACTGGAGATATATG

GCATGTGTCAGTGGAGGGTTTGCCTGCTTCTGGTGTTCTTTATGGGTATCGCATTAA

TGGTCCTCAAGGGTGGCAACAAGGTCATAGATTTGATGACAGCGTTATTCTTCTGG

ACCCCTATGCAAAATTAGTTTATGGTCGAAAGCACTTTGCTGTTGAAAAAGAGAAG

CCAAGCCAGCTTTTCGGAACATATGATTTCGATAGCTCACCTTTTGACTGGGGTGA

CAATTATAAGCTTCCTAATTTGCCTGAGACAGATCTTGTTATATATGAAATGAATGT

CCGTGCCTTCACTGCCGACGAGTCAAGCAGGCTTGCTCCAGCTATTCGTGGAAGTT

ACCTTGGTGTCATTGATAAAATTCCTCATTTGCTGGAACTTGGCGTTAATGCAGTGG

AACTACTTCCTGTTTTTGAGTTCGATGAGCTGGAGTTGAAGAGGTTCCCTAACCCA

AGGGACCACATGGTAAATACATGGGGATATTCTACAATCAACTTTTTTGCGCCCAT

GAGTCGTTATGCTAGTGCTGGTGGTGGACCTGTGGCTGCTTCCAAAGAGCTCAAAC

AGATGGTCAAGGCATTTCATAATTCTGGAATTGAGGTTATTTTGGATGTAGTTTACA

ACCATACAAATGAAGCTGATGATGTTAACCCTTACATGACTTCCTTTCGTGGTATTG

ATAACAAGGTCTATTACATGTTAGATCTCAACAACAGTGCACAGCTGCTGAACTTC

TCGGGTTGCGGGAATACACTAAACTGCAACCATCCTGTTGTCAAGGAGCTTGTACT

TGACAGTTTAAGACATTGGGTTAAGGAGTATCACATAGATGGATTTCGGTTTGACC

TTGCGAGTGTTCTTTGTCGTGGACCAGATGGCAGTCCTCTTGATGCACCTCCACTTA

TTAAGGAAATTGCCAAAGACTCTGTATTGTCTAGATGTAAGATCATTGCTGAACCT

TGGGACTGTGGTGGCCTTTATCTAGTAGGGAGGTTCCCTAATTGGGACAGGTGGGC

TGAATGGAACGGGAAGTACAGAGATGATATTCGAAGATTTATTAAGGGAGATCCT

GGTATGAAGGGGGTGTTTGCAACTCGCGTTTCTGGTTCTGCAGATCTCTACCAGGT

GAACAATCGGAAGCCTTACCATAGTGTGAACTTTGTAATTGCTCATGATGGATTTA

CTTTATGTGACCTTGTTTCATATAACTCCAAGCACAATGATGCAAATGGAGAAGGT

GGTCGTGATGGGTGCAATGACAACTACAGCTGGAACTGTGGCATTGAAGGAGAAA

CAAATGATTTGAATGTGCTAAGTCTTCGTTCAAGGCAAATGAAGAACTTCCATGTG

GCATTAATGATTTCCCAGGGTACTCCAATGATGCTGATGGGAGATGAATATGGTCA

CACACGTTATGGAAACAACAATAGCTATGGACATGATACTCACATAAATAATTTTC

AGTGGGGCCAGTTGGAAGAAAGGAAGGATGGCCATTTCAGGTTTTTCTCAGAGAT

GATCAAGTTTCGGCATAACCATCCTATATTGAGACGAGACAGGTTTCTCAACAAAA

ATGATGTCACTTGGCATGAAAATCGTTGGGAGAACCAGGACAGCAAATTTTTGGCA

TTTACGATACATGATCACAGTTCTGGTGGAGACATCTATTTGGCATTCAATGCTCAT

GAGTATTTTGTGGATGCTGTAATTCCCCCACCACCACACCATAAATCTTGGAGTCGT

GTGGTGGATACCAACCTGGAATCACCAAAGGATATTGTCCCAGAAGGGGTGCCATT

CACAGGTTCAGGGTACAGGATTGCTCCCTACTCTTCCATCTTGCTTAAGGCAAAGC

CTTAGAATGGCGGAGGCAAGTCATTCTCAAGTAAGCACGAATAATGGTGTTGTGAT

CCCTAACTTTCCAAGCTCTTAGCCAACTGTACTGCAAGTATAGCAAACTTTGGTATG

TGAAGTCGGACCAACCCTTGCGGAAATCAACGGAAGCCATGGTTTGCTAAAGGTAT

ACTCATGGAGAATTGGAGATATGGCAAACACATACGCAAGTAACCTCCACACATCT

AAGCAAGAAGAGCCTTTCATTAGGGGATGCATGGCTCGAGGAAACTATATTTGCAT

TTGGTTGATTCATTTTTATTTGTTGCACATGTCAGTATGTCACCTGTGTGTGTCAAG

CTCTTATTTGCTTAAAAATTGGACATTCCTTTGTTACATATTTGTGTTGTACTGTGTT



GGAGCTAGCGTTCCTGGTATATTGCACGGGGGTGGGAGGACGGGGGACGCTTTGTC

GCCGTGGTCTTAGGCTACCAGCAATGGTTTTCTCTATATTTCTGCT 

 

>Alpha-amylase1 

GAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGCAATGGGGAA

CAGGCACCTCTGCTGCCTGTGCTTGCTCCTTCTCCTGGGACTGGCGTCCGGCCAGGT

CCTGTTCCAGGCGTTCAACTGGGAGTCGTGGAAGCAGAGCGGCGGATGGTATAAC

CTCCTGATGGGGAAGGTCGACGACATCGCCTCCGCCGGCGTCACGCACGTCTGGCT

CCCGCCGCCGTCGCACTCCGTCTCCACCCAAGGTTACATGCCTGGCCGTCTGTACG

ACCTGGACGCGTCCAAGTACGGGACGGCAGCGGAGCTCAAGTCCCTGATCGCCGC

GTTCCACGGCAAGGGCGTGCAGGTGGTGGCGGACATCGTCATCAACCACCGGTGC

GCCGACTACAAGGACGCCCGCGGCATCTACTGCATCTTCGAGGGCGGCACGCCCG

ACGGCCGCCTGGACTGGGGCCCCCACATGATCTGCCGCGACGACACCATATACTCG

GACGGCACGGCCAACCTCGACACCGGCGCCGACTTCGCCGCGGCGCCCGACATCG

ACCACCTCAACGACCGCGTCCAGCGGGAGCTCACCGACTGGCTGCTCTGGCTCAAG

TCGTCCGACCTGGGCTTCGACGCCTGGCGCCTCGACTTCGCCAAGGGCTACTCCCC

CGAGGTCGCCAAGGTCTACGTCGACGCCACGGCCCCGACCTTCGCCGTCGCCGAGG

TATGGAACAGCATGGCGTACGACGGGGACAACAAGCCCGAGTACGACCAGGACCC

GCACCGGCAGGCGCTGGTGGACTGGGTGGACAGGGTGGGCGGGGCGGCTTCGCCG

GCCACCGTCTTCGACTTCACCACCAAGGGCATCCTCAACGCCGCCGTCGAAGGCGA

GCTGTGGCGGCTCATCGACCCGCAGGGGAAGGCGCCGGGAGTCATCGGCTGGTGG

CCTGCCAAGGCCGTCACCTTTGTCGACAACCACGACACCGGCTCCACGCAGGCCAT

GTGGCCGTTCCCCTCCGACAAGGTCATGCAGGGCTACGCCTACATCCTCACGCACC

CCGGCAACCCGTGCATTTTCTACGACCACTTCTTCGACTGGGGGTTTAAGGACGAA

ATCGCCGCCCTGGTGGCGGTGCGCAAGCGCAATGGCATCACGCCGACGAGCGAGC

TCACCATCCTTGAGCACGACGGCGACTCCTATGTGGCGGAGATTGACGGCAAGGTC

ATCGTAAAGATCGGGTCCAGGTACGACGTCGGCCATCTCATCCCGGCGGGTTTTGA

GGTTGCCGCCCACGGCAACGACTACGCCGTCTGGGAGAAAGCCGGCGCCGAACAA

GTGACTCGAGCATAATAGAGTGCTCGAGATACCGATTTGATTCTCAGTACAATGTA

CACGGGACTGCATTGATAAAATAAGTGGTTTCTCCTCTAATAAGTAAGGGAGCGTA

AAAGGGCAATTGGAGCCATGCATATGTAACCTTAAAATATTGTTGAGTAAAATATA

AAGGTGATCCCTAAATTCTCCTTTTC 

 

>beta-amylase 

GCAGAGCAAGCCAGTGAGGTCTCTCAGAGCGTAGCCAGCCAGCTACAATGGCGGG

GAACGCGCTAGCCAACTATGTCCAGGTCTACGTCATGCTCCCGCTGGATGTCATCA

CTGTCGACAACACGTTCGAGAAGGAGGACGAGACGAGGGCGCAGCTGAAGAAGCT

GACGGAGGCGGGCGCCGACGGGGTCATGATCGACGTCTGGTGGGGGCTGGTGGAA

GGGAAGGAGCCGGGAGTCTACGACTGGAGCGCCTACAGGCAGGTGTTCAAGCTGG

TGCAGGAGGCCGGGCTGAAGCTGCAGGCCATCATGTCGTGCCACCAGTGCGGCGG

CAACGTCGGCGACGTCGTCAACATCCCGATCCCGCAGTGGGTGCGGGACGTCGGC

AAAAGCAACCCCGACATCTTCTACACCAACCGGAGTGGGCTGACGAACATCGAGT

ATCTCACGCTTGGAGTGGACGACCAGCCTCTCTTCCATGGGAGAACTGCCATTCAG

CTGTATGCTGATTACATGAAGAGCTTCAGGGAGAACATGGCAGACTTCTTGGATGC

TGGTGTCGTTGTGGACATTGAGGTGGGACTTGGCCCTGCTGGCGAAATGAGGTACC

CATCGTATCCCCAGAGTCAGGGATGGGTGTTCCCAGGCGTTGGAGAATTCATATGC



TATGATAAGTACCTGCAAGCAGACTTCAAAGCAGCAGCAGAAGAGGCTGGGCATC

CTGAGTGGGATTTGCTTGATGATGCTGGGACGTACAATGACACTCCTGAGAAGACC

CAGTTCTTCGCGGATAACGGAACATACCAGACCGACAAGGGGAAGTTCTTCCTCAC

ATGGTACTCAAACAAACTGATCAAGCACGGTGATAAGATCTTGGACGAAGCAAAC

AAGGTCTTCCTGGGATGCAAGGTGCAGCTGGCAATCAAAGTCTCTGGCATACACTG

GTGGTACAACGTTCCAAACCATGCAGCTGAGCTCACTGCCGGATACTACAACTTAG

ATGACAGAGATGGCTACAGAACCATAGCACACATGCTCACAAGGCATCGTGCTAG

CATGAACTTCACTTGTGCTGAGATGAGGGACAGTGAACAGAGTTCAGAGGCGAAA

AGTGCACCTGAGGAACTGGTTCAACAGGTGCTGAGTGCTGGATGGAGAGAGGGCC

TAAATTTGGCATGTGAAAATGCACTCAACCGATATGATGCAACAGCTTACAACACC

ATCCTCAGGAATGCAAGACCTCAAGGCATCAACAAGAATGGCCCTCCAGAACACA

AGTTGCACGGATTCACCTACCTCCGAGTATCTGATGAACTGTTCCAGGAACAGAAC

TACACCACTTTCAAAACTTTTGTCAGGAGAATGCATGCTAACCTGGATTATAATCC

AAATGTCGATCCAGTTGCACCATTGGAAAGATCAAAGGCAGAGATACCAATTGAA

GAAATCCTAGAAGTAGCACAGCCAAAATTGGAGCCATTTCCCTTCGACAAGGACA

CCGACCTACCAGTTTAAACACTCCAATGATGCAAACTACAGGAAGAATCACGAGA

CACTTAAAAAATCAAGACAAATAGTAAGCCTATTGTCGAGCAGTAGTCTATTAACT

AAATAAAATGCTGTGTGGAGCATATTATAATCGCATATTGCCCTAATAATATTGTG

TTGTTAAACCTGAGGCTTGATGGTTATCTGATGAGTTGTAATAATAGCCTTGGTCTT

CCTGTTGTATGTATGTATTTGAGCTAAGGAATAAAAATTGTGGCTTTGTGGGTTAA

AAAAAAAGGTAAAT 


